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**list 和 tuple 有什么区别？
列表（list）是可变的，可执行添加、删除或修改元素等操作；元组（tuple）不可变，创建后内容不能更改。且元组能被哈希，可用作字典的键，但列表不行。
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什么是闭包？请简述其定义和形成条件。
闭包是一种特殊的函数嵌套结构，指在外部函数内部定义的内部函数，引用了外部函数的变量（非全局变量），且外部函数返回该内部函数。
形成闭包需满足三个条件：
存在函数嵌套（内部函数定义在外部函数中）；
内部函数引用了外部函数的变量；
外部函数返回内部函数的引用。
示例：
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闭包为什么能保留外部函数的变量？
正常情况下，函数执行结束后，其内部变量会被销毁。但闭包中，内部函数引用了外部函数的变量，形成了 “变量捕获”，使得这些变量不会随外部函数的结束而销毁，而是被内部函数 “保留” 在内存中，直到内部函数被销毁。
这种机制依赖 Python 的作用域链：内部函数在查找变量时，会先在自身作用域查找，若未找到则向上级（外部函数）作用域查找，闭包通过这种链式查找保留了对外部变量的引用。
闭包中如何修改外部函数的变量？nonlocal关键字的作用是什么？
在闭包中，内部函数默认只能读取外部函数的变量，若直接修改会被 Python 判定为 “定义局部变量”，导致报错。需使用nonlocal关键字声明变量，明确其来自外部函数的作用域，允许内部函数修改。
示例（错误与正确对比）：
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闭包与普通嵌套函数的区别是什么？
嵌套函数：仅指在一个函数内部定义另一个函数，不要求内部函数引用外部变量，也不要求外部函数返回内部函数。例如：
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闭包：是特殊的嵌套函数，必须满足 “内部函数引用外部变量 + 外部函数返回内部函数”，且内部函数可在外部函数执行完毕后继续访问外部变量。
闭包有哪些实际应用场景？请举例说明。
闭包的核心价值是 “保留状态” 和 “封装数据”，常见应用场景包括：
装饰器（Decorator）：
装饰器本质是闭包，用于在不修改原函数代码的前提下，添加额外功能（如日志、计时）。
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数据封装与隐藏：
模拟类的私有变量，通过闭包隐藏内部状态，只暴露操作接口。
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函数工厂：
动态生成具有不同参数的函数，避免重复代码。
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闭包可能导致什么问题？如何避免？
问题：
闭包会保留外部函数的变量，若变量是大型对象或未及时释放，可能导致内存泄漏（变量长期占用内存不释放）。
避免方式：
不再使用闭包时，手动将其引用设为None（触发垃圾回收）；
避免在闭包中引用过大的对象；
若需频繁创建闭包，考虑用类替代（类的__del__方法可主动释放资源）。
[bookmark: _Toc221434158]函数相关
什么是 Python decorators？
装饰器是用于修改函数或类行为的特殊函数。其接收一个函数或类作为输入，并返回新函数或类，常被用于添加日志记录、性能测量等额外功能，用 @ 语法应用于函数或类前。
lambda 函数是什么？
是一种单个表达式的匿名函数，用 lambda 关键字定义，常作为内联函数或用于简单逻辑。例如 add = lambda x, y: x + y 可实现两数相加功能。
*args，**kwargs 参数是什么？
*args 用于向函数传入不确定数量的非关键字参数，接收为元组；**kwargs 用于传入不确定数量的关键字参数，接收为字典。
Python中如何完成函数的异步调用？
Python中异步是“单线程非阻塞”的编程模型，核心解决IO密集型任务的阻塞效率问题，核心依赖“事件循环+协程”实现，底层依托生成器的暂停/恢复机制和操作系统的非阻塞IO/IO多路复用（select/epoll等）。
执行逻辑：
用async/await定义可暂停的协程（异步任务），注册到事件循环；
事件循环作为总调度，执行协程时，若遇await等待操作，协程暂停并交还执行权，事件循环调度其他可执行协程；
当等待的IO任务完成，操作系统通知事件循环，协程被标记为可恢复，后续由事件循环调度继续执行；
直至所有协程执行完毕，事件循环终止。
特点：
无线程/进程创建、切换的开销，最大化利用单线程资源；仅适用于IO密集型任务，CPU密集型任务更适合多进程（突破GIL限制）。
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Python 如何进行内存管理？
Python 内存由私有堆空间管控，所有对象与数据结构置于此，程序员不能直接访问，内存管理器负责堆空间内存分配。其有内置垃圾收集器，借助对象引用计数等机制，回收未用内存释放给堆空间。
什么是垃圾回收？
Python 为解决内存泄漏，采取对象引用计数，并基于此实现自动垃圾回收。当对象引用计数降为 0 ，内存会被回收。此外，其还处理循环引用等复杂状况。
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**解释 Python 中的 GIL（全局解释器锁）？
GIL 是 Python 解释器的一种机制，其保证任意时刻仅一个线程能执行 Python 字节码。它让 Python 多线程处理 I/O 密集型任务效率尚可，但执行 CPU 密集型任务时，多核心CPU只能发挥和单核CPU一样的性能。
绕过GIL的方式：使用多个进程，每个进程有自己的Python解释器和GIL，然后多进程并行。除此之外还可以使用Cpython或者C扩展，可以释放GIL锁，以及Numpy和SciPy等库也可以不受GIL限制。
注意：Python3.14的发布标志着GIL从强制变成了可选项。
如何在 Python 中进行文件删除操作？
可借助 os 模块的 remove 或 unlink 函数，像 os.remove('filename.txt') 就能删除名为 filename.txt 的文件。
什么是Python中的迭代器？
Python 里的迭代器就是能逐个取元素的对象，得实现__iter__和__next__两个方法，特点是懒加载 —— 用的时候才生成元素特省内存，而且只能往前取、取完就不能复用了。列表、字符串这些可迭代对象，调 iter () 就能转成迭代器，for 循环遍历其实就是自动调 next () 取元素，取完抛的异常会被自动捕获。迭代器主要就是用来处理大数据集，避免一次性加载占满内存的。
**什么是 Python 中的生成器？
生成器是实现迭代器的简便方式，为含 yield 表达式的普通函数。其逐个生成值，可暂停和恢复执行，节省内存，适用于处理大序列数据场景。
这里需要注意的是推导式的三个基本的[]列表,{}字典/集合，()生成器表达式，列表和字典推导式不涉及生成器/迭代器，因为这俩都是直接生成完整内容并加载到内存是完整容器，生成器是特殊的迭代器，不会一次性加载所有元素。
**多进程之间的通信？
管道（Pipe）
适用于两个进程之间的双向/单向通信（通常是父子进程或者是兄弟进程）。
特点：基于内存实现，简单高效，无需额外中间介质，但不支持多个进程同时读写（容易发生冲突）
队列（Queue）
基于“管道 + 锁（多进程内置的互斥锁）”实现，支持多个进程之间的安全通信，是最常用的方法之一。
特点：自带进程安全保护，适合实现“生产者-消费者”模型，使用简单，无需手动处理锁冲突。
共享内存（Value/Array）
让多个进程共享同一块内存区域，直接读写内存数据，速度最快。
特点：高效适合大量数据传输，但无内置锁保护，需要手动加锁（如Lock）避免并发读写冲突。
管理器（Manager）
基于“服务进程 + 客户端代理”实现，自带进程安全锁，底层依托本地网络套接字通信。支持共享复杂数据结构（字典，列表等），可以跨多个进程甚至跨机使用。
特点：功能强大，使用灵活，但基于网络通信，效率比共享内存低，适合需要共享复杂数据的场景。
补充：信号/事件（同步辅助）
不传输实际数据，主要用于进程间同步（通知对方如状态变化，如“数据已准备好”）
特点：常配合其他通信方法使用，协调进程执行顺序，而非传递业务数据。
多个线程之间的通信？
一般常用的有：直接共享全局变量/对象，实现简单但是没有内置线程安全保护，并发易发生错误，得手动加锁。队列方法和多进程队列类似，内置线程互斥锁，无需手动加锁，最常用。同步原语（Event/Condition）用于协调线程通信，不直接传递业务数据。线程之间通信的核心优势是共享进程内存，比进程通信简单高效。
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线性数据结构（元素之间一对一线性关系）
栈（Stack）
核心规则：先进后出（LIFO），只有一端（栈顶）能进行增删操作，栈底封闭。
队列（Queue）
核心规则：先进先出（FIFO），一端（队尾）入队，一端（队首）出队）
链表（Link List）
核心结构：由一个个「节点」组成，每个节点包含「数据」和「下一个节点的引用」（类似链条），分单链表、双链表、循环链表。
核心特点：
优点：插入 / 删除中间元素效率高（只需修改节点引用，无需移动其他元素），内存分配灵活（无需连续内存）。
缺点：随机访问效率低（无索引，需从头节点遍历到目标节点），占用额外内存存储节点引用。
非线性数据结构（元素之间一对多/多对多关系）
树（Tree）
核心结构：分层树形结构，有且只有一个「根节点」，每个节点可以有多个子节点，无环（节点之间不会形成闭环）。
高频之类及其特点：
二叉树：每个节点最多有 2 个子节点（左、右子节点），是最基础的树结构，支持前 / 中 / 后 / 层序四种遍历。
二叉搜索树（BST）：二叉树的升级版，左子树所有节点值 <根节点值，右子树所有节点值> 根节点值，支持高效查找 / 插入 / 删除（平均 O (logn)）。
红黑树/AVL树：平衡二叉搜索树，避免二叉搜索树退化为链表，保证查找 / 插入 / 删除的高效性（底层用于字典、集合等）。
图（Graph）
核心结构： 由节点和边组成，允许有环，是最通用的复杂数据结构。 
分类：按照边的方向可以划分为有向图和无向图，按照边的权重可以分为带权图和无权图。
存储方式：邻接表（节省内存适合稀疏图），邻接矩阵（查找高效，适合稠密图）
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**时间复杂度和空间复杂度的定义是什么？
时间复杂度：描述算法执行的基本指令数随输入规模 n 的增长趋势，用大 O 表示（如 O (n)、O (logn)），通常关注最坏情况。
空间复杂度：描述算法内存空间随输入规模 n 的增长趋势，同样用大 O 表示，关注数据占用的空间。
常见时间复杂度的排序是什么？
O(1) < O(logn) < O(n) < O(nlogn) < O(n²) < O(n·2ⁿ) < O(n·n!) < O(nⁿ)。
二分查找的适用条件及时间复杂度？
适用条件：有序数组（升序或降序）。
原理：每轮将搜索范围缩小一半，直至找到目标或范围为空。
时间复杂度：O (logn)，空间复杂度 O (1)。
快速排序和归并排序的核心思想及复杂度对比？ 
	算法
	核心思想
	时间复杂度（平均）
	空间复杂度

	快速排序
	选择基准值，将数组分为小于和大于基准的两部分，递归排序子数组
	O(nlogn)
	O(logn)

	归并排序
	分治思想，将数组拆分至单个元素，再合并两个有序子数组
	O(nlogn)
	O(n)


动态规划和分治算法的区别？
分治算法：将问题拆分为独立子问题，递归求解后合并结果（如归并排序）。
动态规划：处理子问题重叠的场景，通过存储子问题结果避免重复计算（如爬楼梯、0-1 背包）。
贪心算法的适用条件及案例？
适用条件：问题需满足贪心选择性质（局部最优可导出全局最优）和最优子结构。
案例：分发糖果（每个孩子至少 1 颗，评分高的孩子需比相邻孩子多），通过左右两次遍历确保局部最优。
回溯算法的基本步骤及案例？
步骤：选择候选解→递归探索→验证条件→回溯（撤销选择）。
案例：N 皇后问题，通过递归尝试放置皇后，验证列和对角线无冲突，冲突则回溯。
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链接：
20. 有效的括号 - 力扣（LeetCode）
70. 爬楼梯 - 力扣（LeetCode）
198. 打家劫舍 - 力扣（LeetCode）
53. 最大子数组和 - 力扣（LeetCode）
72. 编辑距离 - 力扣（LeetCode）
11. 盛最多水的容器 - 力扣（LeetCode）
134. 加油站 - 力扣（LeetCode）
4. 寻找两个正序数组的中位数 - 力扣（LeetCode）
15. 三数之和 - 力扣（LeetCode）
42. 接雨水 - 力扣（LeetCode）
105. 从前序与中序遍历序列构造二叉树 - 力扣（LeetCode）
110. 平衡二叉树 - 力扣（LeetCode）
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什么是大模型？它与传统深度学习模型的区别在哪里？ 
大模型是指参数规模巨大（通常十亿到千亿级）、训练数据庞大、能力强大的深度神经网络。相比传统模型，它的参数量、训练数据量和跨任务泛化能力都显著更高。
什么是生成式大模型？
生成式大模型（一般简称大模型LLMs）是指能用于创作新内容，例如文本、图片、音频以及视频的一类深度学习模型。相比普通深度学习模型，主要有两点不同：
模型参数量更大，都在Billion级别。
可通过条件或上下文引导，生成内容。
自回归大语言模型的训练目标是什么？
根据已有词预测下一个词，训练目标为最大化最大似然函数：

等价于最小化损失函数

大模型（LLMs）的缺点？ 
计算资源消耗巨大
数据需求量大
可能产生偏见或错误（幻觉）
推理延迟和部署难度
可解释性差
为什么Transformer架构适合用于大语言模型？
Transformer的自注意力机制可以高效建模长距离依赖关系，支持并行训练，易于扩展规模，适合海量数据和参数的训练。
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Pre-LayerNorm vs Post-LayerNorm
在GPT-1和原版Transformer中使用的都是Post-LayerNorm，即后归一化。GPT-2转而使用Pre-LayerNorm，这是为了解决训练深层Transformer模型时的梯度不稳定和收敛困难问题。
Post-LN的问题
在深层Transformer中（层数很多时），原始的Post-LN结构会导致梯度在反向传播时变得非常不稳定，尤其是在靠近输入侧的层。
Pre-LN的解决方案
将归一化移至传入子层之前。
Pre-LN的效果
梯度更稳定，信息流动更高效，使用 Pre-LN 的模型通常在相同训练步数下能达到比 Post-LN 模型更低的损失或更高的性能。
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补充：其他常用ReLU变体
Leaky ReLU
公式： (α为固定小常数,如0.01)
特点：负区间保留微小梯度，避免神经元失活。
GELU（高斯误差线性单元，Transformer核心）
公式： , Φ(x)是标准正态分布的累积分布函数
近似式：
特点：融合随机正则，平滑非线性，0均值；bert/GPT等Transformer架构的标配激活函数。
Swish
公式： (β为常数/可学习参数 ，β=1时为默认版也叫SwiGLU)
特点：处处平滑，性能优于ReLU；β→∞时近似ReLU，β=0时为0.5x。
为什么大模型的FFN层倾向于使用SwiGLU而不是ReLU？
梯度与稳定性：ReLU的硬截断（负值为零）可能导致“神经元死亡”。而SwiGLU/GELU具有平滑非线性和非单调特性，能提供全域非零梯度，更利于深层网络训练。
稀疏性：ReLU是强制稀疏（负值直接归零），可能导致信息损失。SwiGLU通过门控（Sigmoid）实现动态稀疏，能保留部分负值信息，平衡表达与效率。
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常见位置编码
正余弦位置编码
原理：核心在于使用不同频率的正弦和余弦波组合，为序列中每个位置生成一个独一无二（确定性）、且蕴含相对位置关系的向量
公式：


pos:词在序列中的位置（从0开始）
i:位置编码向量的维度索引（从0到d_model/2 - 1）
d_model:模型的嵌入维度
缺点：
· 长度外推能力实际表现不加（核心缺陷）；（原因：处理未见过的位置时，点积注意力会变得不稳定，导致模型混乱）
· 相对位置建模“间接”且“低效”；
· 与模型参数割裂，是静态信息。
可学习的位置编码
原理：将序列中每个位置都关联一个可训练的向量参数，并与词嵌入相加后一同送入模型学习。本质就是将位置信心换成可学习模型参数（矩阵），随机初始化，训练更新。
优点：就是灵活，自适应能从数据中学到最优的位置表达；
缺点：就是无法处理超长序列，缺乏相对位置的明确引导。
RoPE
原理：不将位置信息作为静态的“附加物”加在词向量上，而是将其视为一种“旋转操作”，动态地对词向量本身进行变换。
公式：
RoPE将词嵌入的每个维度视为一对复数坐标。对于位置m的词向量，在维度 i上的变换为：
	
：位置m处的词向量（或其对应的查询q、键k向量）。
：预设的频率基数（一般是10000-500000），，控制不同维度的旋转速度。
这个旋转矩阵的作用是：将向量在二维平面上，旋转一个由位置m决定的.
效果：经过旋转后，同一个词在不同位置会有不同的向量表示，这编码了绝对位置。
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传统Attention存在哪些问题？
计算时间长
显存占用大
Attention优化方向
改进多头机制：如MQA、GQA。
控制注意力感受野：如稀疏注意力机制。
MHA、MQA和GQA/MLA
传统的多头注意力机制
Multi-Head Attention，简称MHA。
每个头有独立的Q、K、V。资源开销大。
多查询注意力机制
Multi-Query Attention，简称MQA。
所有查询共用同一组K、V。
主要目的是为了优化推理阶段K、V占用内存过多的问题，但所有查询公用一组K、V会导致模型表达能力下降。
分组查询注意力机制
Grouped-Query Attention，简称GQA。
介于MHA和MQA之间，将查询头分为g组，每组内的所有查询头共用一组K、V，在节约内存的同时，又一定程度上减轻了表达能力的削弱，是一种折中的方案。
MLA
原理：MLA是基于GQA思想的一种具体的高效的实现。完全继承了GQA的分组共享思想，并增加了潜在的KV缓存，原理是将序列中所有位置的KV状态压缩融合成一组固定的潜在向量，无需随序列长度线性增长。
优点：在GQA的基础上彻底解决了长序列的KV缓存内存瓶颈。
LLMs采用的注意力机制变体
	GPT-1、GPT-2
	传统的注意力机制

	GPT-3、Instruct-GPT
	局部带状稀疏注意力机制

	Llama1
	传统注意力机制

	Llama2、Llama3.1
	GQA

	Qwen3
	GQA


[bookmark: _Toc221434202]模型架构-稠密模型和MOE模型
稠密模型
在稠密模型中，每个输入样本都会激活（用到）模型的所有参数。
混合专家模型
在前馈网络部分引入多个专家和一个门控网络。对于每一个token，动态选择一小部分最相关的“专家”来处理该输入，而其他专家保持非活跃状态。这是一种稀疏激活的机制。
[bookmark: _Toc221434203]训练-学习率调度策略
为什么在大模型训练中需要预热（Warmup）
一开始模型参数是随机初始化的，如果直接使用一个较大学习率，参数更新会过大，容易出现梯度爆炸或者训练崩溃。
学习率退火（Annealing）对模型收敛和泛化的作用是什么
在训练的中后期，当模型的损失逐渐接近某个极小值区域时，如果学习率还很大，参数会在最优点附近来回震荡，甚至跳出去，导致无法真正收敛。
退火通过逐步降低学习率，让参数更新的步伐越来越小。
Warmup和Annealing通常如何配合使用
Warmup和Annealing一般是配套使用的，训练过程可以分为三个阶段：“先预热 → 中间稳定 → 后期退火”
预热阶段
刚开始训练，学习率从0逐步升到峰值，确保训练能平稳启动。
稳定阶段
维持在峰值学习率一段时间，让模型快速学习到主要的特征和模式。
退火阶段
随着训练进入中后期，逐步降低学习率，让参数在接近最优解时收敛得更细致，提升最终性能和泛化能力。
[bookmark: _Toc221434204]训练-SFT
什么是监督微调？它与预训练有什么区别？
训练数据
预训练数据：海量、无标注，SFT数据：少量、高质量、有标注。
损失函数
预训练阶段计算所有token的损失，SFT不计算Prompt部分的损失
训练目标
预训练：获得通用语言理解和生成能力，SFT：获得特定任务执行能力、指令遵循能力和对话能力。
[bookmark: _Toc221434205]训练-RLHF
请详细描述Instruct-GPT RLHF的整体流程及各阶段作用
监督微调（SFT）阶段
使用高质量指令-响应对对预训练模型进行微调
目标：获得基础对话能力。
奖励模型（Reward Model, RM）训练阶段
基于上一步的模型替换最终线性层（输出标量分数），使用人类偏好数据训练RM。
强化学习优化阶段
基于可训练的SFT模型和参数冻结的SFT模型。
目标是最大化RM打分的同时，尽可能接近冻结SFT的分布
什么是DPO
直接偏好优化（Direct Preference Optimization，DPO）是Rafael Rafailov等人在《Direct Preference Optimization：Your Language Model is Secretly a Reward Model》中提出的一种非传统强化学习算法。
不同于传统的RLHF方法，DPO无需奖励模型，其训练数据包含成对的“好回答”和“差回答”，训练目标是在确保模型稳定的前提下，拉开“好回答”和“差回答”之间的差距。
DPO的损失函数如下

[bookmark: _Toc221434206]训练-蒸馏
什么是知识蒸馏（Knowledge Distillation），核心思想是什么
知识蒸馏是一种通过将大模型（教师模型）的知识迁移到小模型（学生模型）的方法，让小模型在保持轻量化的同时接近大模型性能。
什么是强-弱蒸馏（Teacher-Student Distillation）
强-弱蒸馏是知识蒸馏的一种，核心思想完全相同。
Qwen3强弱蒸馏的流程
蒸馏分为两个阶段：
离策略蒸馏
将教师模型通过思考和非思考两种模式生成的输出结果与查询进行整合，对学生模型进行监督微调。损失函数分为学生模型预测思维链（如果有的话）+教师模型响应的交叉熵损失。
同策略蒸馏
学生模型和教师对于相同的查询生成概率分布，这一阶段的损失函数是学生模型和教师模型的KL散度。
[bookmark: _Toc221434207]大模型结构演进
主线：从循环序列模型 → 奠基性的Transformer → 任务特化的编码器/解码器 → 走向统一的自回归解码器，并通过稀疏化、新架构和多模态融合持续突破效率与能力边界。
前Transformer时代：序列瓶颈
核心：RNN/LSTM/GRU循环处理，顺序计算。
问题：无法并行，难以学习长程依赖，严重限制了模型规模和能力。
2. 革命基石：Transformer (2017)
核心创新：自注意力机制 + 完全并行化。
意义：一举解决并行与长程依赖问题，成为所有现代大模型的基础组件。
3. 分道扬镳：两大预训练范式 (2018)
BERT (编码器)：双向理解。擅长文本理解类任务（如分类、问答）。
GPT (解码器)：自回归生成。擅长文本生成，并逐步展现出通过提示学习的潜力。
4. 王者之路：规模化与Decode-only统一 (2020-)
核心事件：GPT-3 出现。（卷参数量）
关键结论：将解码器模型规模扩大至极高水平（千亿参数），配合海量数据，能涌现出强大的通用能力和上下文学习。
结果：纯解码器架构因其强大的生成通用性，成为大语言模型的绝对主流。
核心优化：旋转位置编码（ROPE），SwiGLU，预归一化。
5. 当下趋势：效率与能力突破
混合专家（MOE）：在总参数量巨大的同时，只激活部分参数进行计算，实现更经济的超大规模模型（如Mixtral）。
超越Transformer：为克服Transformer处理长文本的计算瓶颈，出现更高效的架构（如Mamba），追求线性复杂度和更优的推理性能。
多模态统一：将图像、音频等信号转换为类似文本的“词元”，输入给单一Transformer模型处理，迈向通用多模态AI（如GPT-4V）。
[bookmark: _Toc221434208]大模型微调理论
[bookmark: _Toc221434209]分布式训练技术
分布式训练及显存优化技术有哪些
数据并行（Data Parallelism，DP）
流水线并行（Pipeline Parallelism，PP）
张量并行（Tensor Parallelism，TP）
3D并行（DP、PP、TP混合）
ZeRO（零冗余优化器）
专家并行
什么是数据并行？
数据并行就是把同一个模型复制到多个设备上，每个设备处理不同的数据子集，各设备独立计算前向和反向传播，然后通过通信（如AllReduce）把梯度聚合，最后同步更新模型参数。
一句话总结：模型相同，数据切分，梯度同步。
数据并行（中的梯度聚合）如何提升通信效率
Ring AllReduce：https://www.jianshu.com/p/8c0e7edbefb9
介绍RingAllReduce
[image: ]
RingAllReduce是一种高效的分布式通信算法，用于数据并行训练中同步梯度。它将每个节点的梯度拆分为N份，节点按环形结构依次发送和接收梯度块，经过N‑1轮通信完成全局求和（Reduce-Scatter），再经过N‑1轮广播（All-Gather）让每个节点获得完整的全局梯度。
RingAllReduce将通信压力均衡到所有节点，避免了瓶颈的出现。
数据并行中计算与通信如何协同
每个GPU计算自己批次的梯度，然后通过Ring-AllReduce同步：
每个GPU先计算本地梯度 → 通过AllReduce汇总并同步所有GPU梯度 → 每个GPU用汇总梯度更新本地模型。
什么是流水线并行
把模型分段（Stage），每段交给不同的GPU，数据串行经过不同的模型分段。
流水线并行优缺点
优点：降低显存压力；提高计算资源利用率 ；适合超大模型 
缺点：通信/同步复杂，流水线气泡（Pipeline Bubble），难以负载均衡 
什么是张量并行
张量并行的做法是将模型单层内部的张量计算拆分到多个设备上并行执行，每个设备仅持有部分权重和中间结果。其目标仍是突破单设备显存和计算能力的限制，使超大模型的单层也能在多设备上协同完成。
张量并行优缺点
优点：减少单卡显存占用，可训练更大模型；加速前向和反向计算。
缺点：跨设备通信频繁，带宽成为瓶颈；实现和调试复杂；扩展性受层结构限制。
什么是 3D并行
同时结合数据并行、张量并行和流水线并行的分布式训练策略。
什么是专家并行？
专家并行的做法是将 Mixture-of-Experts（MoE）模型中的多个专家（Expert）分配到不同的设备上，每个设备仅存储和计算部分专家。
MoE 结构天然适合并行化：每个专家本质上是一个独立的前馈网络（FFN），彼此之间没有共享参数或依赖关系，因此可直接将不同专家切分并分布到多个设备上。
什么是DeepSpeed ZeRO
DeepSpeed ZeRO（Zero Redundancy Optimizer，零冗余优化器）是一种显存优化技术，目的是解决数据并行多个实例冗余存储的问题。
分三个阶段（三种优化级别）
ZeRO-Stage 1：拆分优化器状态。
ZeRO-Stage 2：拆分优化器状态和梯度。
ZeRO-Stage 3：拆分优化器状态、梯度和模型参数。
这里的拆分是指存储到不同的DP实例。
什么是DeepSpeed Offload？优缺点？
DeepSpeed Offload（卸载）是一种显存优化策略，将部分计算或数据从GPU移到CPU或NVMe（硬盘）上，以减轻GPU显存压力。
主要类型：
卸载权重。
卸载优化器状态。
卸载梯度。
可以训练显存远大于GPU容量的模型，但带来额外的通信开销。
[bookmark: _Toc221434210]AMP混合精度训练
什么是AMP
AMP（Automatic Mixed Precision）是一种自动混合精度训练技术。
在训练时部分计算用半精度（FP16）进行，关键计算保持单精度（FP32），既保证数值稳定性，又减少显存占用并加速计算。
混合精度训练的优缺点
优点：显存占用降低、训练速度加快。
缺点：数据溢出（通常是下溢）、舍入误差。
如何避免AMP的下溢和舍入误差
损失缩放：在反向传播前乘以缩放因子，反向传播后除以相同因子再更新权重。
FP32主权重副本：维护FP32精度的主权重副本用于权重更新。
[bookmark: _Toc221434211]显存相关
如何估计训练推理阶段的显存占用（全参微调）？ 
显存占用公式（以FP16/混合精度为例）：
总显存 ≈ 模型参数显存 + 梯度显存 + 优化器状态显存 + 激活值显存 + 临时缓冲区
各个部分显存占用估算：
模型参数：对于参数为Φ的模型
FP32存储:4Φ字节
FP16/BF16存储：2Φ字节
梯度：通常与参数保持同等精度
FP32存储:4Φ字节
FP16/BF16存储：2Φ字节
优化器状态：
Adam优化器：为每个参数存储一阶矩和二阶矩-8Φ字节
SGD优化器（或者只有一阶矩（动量））：4Φ
激活值：最复杂，变化最大的的部分，与批次大小，序列长度，模型结构（注意力头数，隐藏层大小）强相关。
粗略估算（Transform为例）：一个前向传播的激活值大概是2 * batch_size * seq_len * hidden_dim
不同优化手段对应的提升
	优化技术
	减少哪部分显存（效果）

	混合精度训练
	模型参数、梯度减半，优化器状态不变

	梯度检查点
	大幅减少激活值显存（时间换空间）

	ZeRO-Stage 1
	减少一半优化器状态占用

	ZeRO-Stage 2
	在stage1基础上再减少梯度占用

	ZeRO-Stage 3
	在stage2基础上，再减少参数占用

	激活重计算/Offloading
	不用的激活值卸载到CPU，减少激活值显存

	梯度累积
	允许使用更小的per_device_batch_size，从而降低激活值显存

	模型并行/流水线并行
	每张卡只存储部分模型，从而减少单卡参数、梯度、优化器状态。


[bookmark: _Toc221434212]PEFT
什么是PEFT
PEFT（Parameter Efficient Fine-Tuning，参数高效微调）是一种只更新少量参数（模型小部分或少量额外参数）微调大模型的高效微调方式。
为什么需要PEFT
全参数微调成本太高，PEFT大量节省资源。
PEFT优缺点
优点：大幅减少资源占用；更新参数少，训练效率高；多任务灵活。
缺点：比全量微调性能略低；适用范围有限；依赖基础模型。
[bookmark: _Toc221434213]PEFT-LoRA及变种
介绍一下LoRA
LoRA（Low-Rank Adaptation，低秩矩阵适配）是一种PEFT方法，
核心思想是：只在部分权重上添加低秩矩阵，学习任务特定的变化，而保留原模型权重不动。
LoRA的矩阵怎么初始化？为什么？
A采用随机正态分布初始化，B初始化为零。
B初始化为零确保训练稳定：训练起点与原始模型一致。
A随机初始化确保高效学习：每个LoRA神经元在训练初期可以接收到不同的梯度信号。
LoRA可以作用于哪个参数矩阵
原论文可以作用于四个权重矩阵。
主流实践可作用于七个权重矩阵。如果没有用SwiGLU则没有。
Rank如何选取
Rank（秩）的选取没有绝对标准，是一个需要权衡和实验的超参数。
核心原则是“从小开始，逐步增加”。
低Rank：参数少训练快，过拟合风险低，但模型容量和表达能力可能不足。
高Rank：参数多容量大，可能逼近全量微调的性能，但成本高，过拟合风险增加。
alpha参数如何选取
alpha/r的比值用于控制BA对权重的影响幅度。
alpha通常设置为r的倍数，常见选择是alpha = 2r。关键不是alpha或r单独的值，而是它们的比值。一般通过网格搜索调整alpha/r（如1、2、4），找到使验证集性能最优的组合。
LoRA高效微调如何避免过拟合
减小r或增加数据集大小可以帮助减少过拟合。还可以尝试增加优化器的权重衰减率或 LoRA层的dropout值。
LoRA权重是否可以合并，优缺点
可以。
优点
推理速度快：没有额外延迟。
显存占用低：不需要存储额外的LoRA矩阵。
缺点
失去灵活性：合并后无法再单独调整LoRA参数或切换不同任务微调。
不利于多任务管理：如果想用同一基础模型切换多个LoRA微调任务，必须保存多份合并权重。
LoRA微调有哪些超参数
r
alpha
AB矩阵初始化方式
简要介绍Q-LoRA
Q-LoRA是一种基于LoRA的参数高效微调（PEFT）技术，通过引入4-bit NF4量化、双重量化和分页优化器，显著降低了大模型微调的显存需求。它将基础模型权重量化为4-bit NF4格式，在冻结的量化模型上训练低秩适配矩阵（LoRA），并通过双重量化压缩量化常数、利用分页优化器应对显存峰值，从而实现在有限资源下高效微调大模型。 
NF4量化核心原理是什么？如何实现NF4量化？
NF4量化的核心原理是：利用神经网络权重的统计先验（近似正态分布），通过分位数量化的方法，为非均匀分布的权重分配非均匀的量化电平，使得有限的4比特空间能更精确地表示出现概率更高的数值区域（0附近），从而在极低的比特宽度下实现极高的精度保留率。
实现步骤：
准备理论NF4值集： 基于标准正态分布的分位数预计算16个最优量化值，确保包含精确零值。
分块归一化： 将权重张量分割为小块，每块独立计算缩放因子以隔离异常值影响。
聚类量化： 将每块归一化后的值映射到最近的理论NF4值，记录4比特索引。
压缩存储： 将每两个4比特索引打包为一个字节，与缩放因子一同存储。
动态反量化： 推理时根据索引查表获取NF4值，乘以缩放因子恢复为浮点数进行计算。
[bookmark: _Toc221434214]微调技术选择
该选什么微调方法，全参数微调/Lora？
资源紧张或数据较少用LoRA，数据量大、资源充足或需极致性能用全参数微调。
[bookmark: _Toc221434215]数据集
SFT（有监督微调）的数据集常见格式？
Alpaca（指令）示例：
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单轮对话
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模拟多轮对话（带历史）
ShareGPT（多轮对话）示例：
[image: ]
多轮对话
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带函数调用
数据集哪里找 
开源数据：Huggingface、ModelScope、GitHub等。
私有数据：根据不同业务场景，一般有企业内部文档，客户反馈数据，专有数据库等。
什么是温度超参数（Temperature）？它有什么作用？ 
定义
温度是一个用于调节语言模型输出概率分布的超参数，主要应用于softmax层之前，控制生成文本的随机性与确定性。
作用
温度越高，输出的token不确定性越大，类比丹炉的温度越高，反应越剧烈，产物越随机。
温度越低，输出的token不确定性越小，类比丹炉的温度越低，反应越缓慢，产物更加确定。
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介绍一下KV Cache
KV-Cache（Key-Value Cache）是Transformer模型推理阶段的优化机制。
核心思想
推理时，Transformer预测每个token都需要用到所有历史token的K和V，KV-Cache 将这些K和V缓存起来，生成时直接复用，不必重新计算。
KV Cache优缺点
优点
不必重复计算注意力，推理更快。
缺点
缓存占用随序列长度的增长而增大，会带来额外的显存开销。
[bookmark: _Toc221434217]大模型应用（Agent）
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为什么需要函数调用？
LLM的能力是有边界的：如无法操作数据库、无法使用搜索引擎，在实际开发中，我们又需要大模型具备边界之外的能力，因此引入了函数调用（Function Call）机制。
函数调用的定义和流程
定义
函数调用（Function Call）是大语言模型的一种能力：模型不仅返回文本，还能按照约定的格式返回需要调用的外部函数/工具的名称和参数信息。
流程
将用户请求转化为结构化的函数名和参数，由程序执行具体逻辑，再把结果返回给用户。
用户输入请求并提供可用函数说明。
模型判断是直接回复文本还是输出特定格式的函数调用请求。
程序接收调用请求，执行对应函数并将返回结果发送给模型。
模型结合函数执行结果，生成最终答复或继续调用工具。
函数调用的目的
让模型与外部世界交互，调用工具来获取其自身无法直接获取的信息或执行特定操作，从而增强模型的能力，突破模型本身知识和能力的限制，完成更复杂、更准确的任务。
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什么是大模型Agent
大模型Agent（智能体）是一个将大语言模型（LLM）作为“大脑”的自主系统。它能够通过自然语言理解任务，进行复杂推理、制定计划并结合记忆功能、利用工具来执行任务，并能多次迭代，最终实现用户设定的目标。
结合Langchain说明大模型Agent由哪些部分组成
计划（Planning）
计划模块是Agent的“大脑”，具备思维链、自我反思能力，负责任务分解、策略制定和决策推理。在LangChain中，计划能力主要通过Prompt Engineering + LLM推理和反思机制（Reflection）实现
记忆（Memory）
包括短期和长期记忆，用于存储上下文和历史信息。
短期记忆：主要依赖于对话缓冲区（Conversation Buffer）+窗口缓冲区（Conversation Buffer Window）
长期记忆：向量存储（Vector Stores）+摘要记忆（Conversation Summary Memory）+混合记忆（Combined Memory）
工具（Tools）
智能体可以调用的外部API、函数或服务。
Langchain提供了一系列内置工具，常见的有
DuckDuckGoSearchRun：网络搜索工具。
RequestsToolKit：HTTP请求工具集。
并支持用户通过@tool装饰器或StructuredTool的from_function()注册自定义工具。
行动（Action）
执行模型决策，输出指令或与环境交互。
LangChain的Agen会解析LLM输出中的action和action_input，自动调用对应工具。
工具执行后返回observation，再送回LLM决策下一步，形成“Thought → Action → Observation”循环。
Langchain Agent类型
[image: Agent Workflow]
工作流和agent
两种工具调用方式：
Function Call Agent：这类Agent基于结构化函数调用直接生成工具调用参数，效率更高，适合工具明确的场景。
ReAct Agent：基于文本推理的链式思考（Reasoning + Acting），具备反思和自我纠错能力。取第一个单词的前两个字母和第二个单词的前三个字母，合称ReAct。
推理（Reasoning）：分析当前状态，决定下一步行动。
行动（Acting）：调用工具并返回结果。
通过自然语言描述决策过程，适合需要明确推理步骤的场景。
Zero-shot ReAct Agent（上图最右边那类：大模型基于环境反馈自己决策）
特点：
不需要示例，直接根据工具描述推理并执行动作。
使用ReAct框架。
每次调用LLM决定下一步使用哪个推理工具。
适用场景：通用任务，如问答、调用工具、多步推理等。
Conversational Agent（中间那类：大模型根据预定义的代码路径控制流程）
特点：
专为对话场景设计，能记住历史消息。
可结合工具使用，适合聊天机器人、客服助手。
适用场景：需要连续对话且可能调用工具的场景。
Self-ask with Search Agent（图中Evaluator-optimizer 或 Router）
特点：
自动提出中间问题并调用搜索工具。
适合需要多步检索的任务。
适用场景：复杂事实查询、多源信息检索。
Plan-and-execute Agent（图中Prompt Chaining + Routing）
特点：
先规划整个任务步骤，再逐步执行。
适合复杂、多步、可分解的任务。
适用场景：项目拆解、多工具协作任务。
Langchain Agent核心其实就是一个循环：
输入 → LLM 选择工具 → 执行工具 → 观察结果 → 判断是否继续 → 输出
什么是AgentExecutor
AgentExecutor是执行Agent的调度器，是其运行控制器。
它负责接收输入、驱动Agent进行推理决策、调用相应工具、处理观测结果，并管理整个执行流程。
在 LangChain 中，Agent 无法直接运行，必须通过 AgentExecutor 来驱动和执行。
大模型Agent实现思路
设置秘钥→初始化LLM→初始化工具并封装为工具实例（可以省略）→创建Agent和AgentExecutor→执行查询
如何给LLM注入领域知识
Langchain的记忆模块：从相关记忆对象中获取领域知识（短期记忆）
RAG：从包含领域知识的向量数据库中检索相关信息（长期记忆）。
领域知识微调LLM（永久记忆）。
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记忆的本质是什么？
记忆的本质不是数据存储，而是上下文维护；核心问题是如何在有限的token窗口内保持对话的连贯性，所以有记忆的分级策略：长短期记忆的平衡。
LangChain中有哪些记忆类型？
ConversationBufferMemory
优点：简单直接，保留完整历史
缺点：token消耗快，成本高
适用：短对话、调试场景
ConversationBufferWindowMemory（滑动窗口）
考点：
如何确定合适的窗口大小？
分析对话结构：任务型对话k小(3-5)，开放式对话k大(8-10)
平衡token成本：k值 = (总token限额 - 当前prompt) / 每轮平均token
实际测试调整：从k=3开始，根据任务完成率逐步优化
处理长对话的取舍策略？
关键保留，次要丢弃：优先保留用户指令、系统响应、实体信息，过滤寒暄和确认语句。
ConversationSummaryMemory（摘要记忆）
考点：
摘要生成的质量如何控制？
结构优化：按[事实|意图|决策]分段摘要，避免信息混合
关键保留：强制保留数字、日期、命名实体
定期完整化：每5轮保存一次完整对话快照
信息丢失问题如何解决？
可以采用分级存储策略：
核心信息：直接存储（如用户需求）
次要信息：摘要存储  
背景信息：向量化存储（需时可检索）
Token效率和信息完整性权衡？
80/20原则：用20%的token存储80%的关键信息。
动态调整：重要对话（如需求确认）保存全文，日常对话保存摘要。
ConversationKnowledgeGraphMemory（知识图谱）
考点：
如何构建和维护对话中的实体关系？
三层构建：
抽取层：NER提取实体，关系分类器提取关系
融合层：新实体与图谱合并（相同实体合并，冲突实体版本管理）
修剪层：定期清理低频实体和过时关系
在复杂对话优势如何体现(同样是GraphRAG的优势)？
多跳推理：能回答"上次提到的A公司的产品价格是多少？"
矛盾检测：能发现"之前说喜欢咖啡，现在说从不喝咖啡"的矛盾
个性化：构建用户偏好图谱，实现精准推荐
超长对话处理
三级缓存架构：
L0（热数据）：最近3轮完整对话（BufferWindowMemory）
L1（温数据）：前10轮关键摘要（SummaryMemory）  
L2（冷数据）：全会话向量索引（VectorStoreRetrieverMemory）
动态降级机制：对话超过20轮，自动启动摘要压缩。
Token优化策略
三阶段压缩：
实时压缩：去除重复、停用词
摘要压缩：每5轮生成一次增量摘要
语义压缩：向量化表示，仅存储嵌入
选择性召回：仅提取与当前query相关的历史片段
上下文一致性
实体图谱+状态机：
维护核心实体状态表（如{用户: {偏好: xx, 上次询问: xx}}）
每次回复前检查与历史状态的一致性
冲突时优先采用最新信息，但标记矛盾点供用户确认
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[bookmark: _Hlk194308211]为什么大模型需要外挂(向量)知识库?
· 解决 “知识时效性” 问题
· 解决 “知识领域局限性” 问题
· 解决 “事实准确性与幻觉” 问题
· 降低 “模型训练 / 微调成本”
RAG工作流程
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怎么解析pdf？
使用langchain的UnstructuredPDFLoader，模型目标检测（YOLOX） + OCR文字识别（Tesseract）
YOLOX：基于深度学习的实时目标检测模型。定位并分类 PDF 中的视觉元素（Text、Title、Table、Image 等），并确定坐标。
OCR：识别并转换为文字。
MinerU
MinerU是一款由上海人工智能实验室OpenDataLab团队开发的智能数据提取工具，尤其擅长处理PDF等复杂格式的文档。它的核心目标是高效地将文档转换为高质量、结构化的机器可读格式（如Markdown和JSON），为后续的数据分析、知识库构建或大模型训练提供支持。
扩展-关于以上两种解析pdf方法缺点对比以及如何选择
UnstructuredPDFLoader的核心问题：
信息提取不完整：它主要是一个文本提取工具，在处理包含超链接、复杂表格、数学公式的文档时能力不足，常导致关键信息丢失。
依赖环境复杂：作为封装工具，其正常运作严重依赖unstructured库及其底层组件（如pdfplumber、poppler），安装过程容易出现依赖缺失或版本冲突问题。
MinerU的局限性：
部署与运行成本高：其基于深度学习的模型需要GPU以获得最佳性能，且安装部署比纯Python库复杂，对只想进行简单文本提取的用户来说门槛较高。
处理扫描件时可能能力受限：对于纯图像格式的PDF，其OCR能力依赖于集成或额外的OCR引擎，并非其核心优势。
如何选择：
如果你的首要任务是构建RAG系统或处理简单文档，希望快速上手，应选择UnstructuredPDFLoader；如果你的核心需求是深度解析含复杂表格、公式、版面的专业文档，并追求极致精度，则应选择MinerU。
pdf解析存在哪些问题？ 可以怎么优化？
问题：
内容提取：扫描件/图片文字需OCR识别（可能出错）；非嵌入字体、加密或损坏的文件会导致提取失败或乱码。
结构还原：复杂多栏排版、表格、公式、页眉页脚/水印等，难以还原阅读顺序和逻辑层级。
批量与性能：大量或超大文件处理耗时耗资源。
格式标准化：不同来源PDF质量/格式各异，输出结构不一，难直接利用。
优化手段：
选用专业工具：
MinerU等AI驱动工具：擅长解析复杂版面、表格、公式。
多模态大模型（如GPT-4V）：理解文档整体布局与内容。
专用OCR引擎（如Tesseract）：提高扫描件文字识别率。
优化处理流程：
分阶段处理：先做版面分析（识别区域），再分区域提取内容。
规则与AI结合：用AI识别，再用规则（如靠近原则）校正顺序。
文档预处理：合并、压缩、去水印以提升输入质量。
强化集成与后处理：
用正则表达式、模板等后处理规则清洗和结构化数据。
部署健壮的错误处理与重试机制，应对异常文件。
为什么需要对文本分块?
模型上下文窗口限制
嵌入模型：如如 BGE-base-zh-v1.5 的上下文窗口为 512 token，若直接处理超过此长度的文本，会导致语义截断，生成的信息不够精确或者有所缺失。
LLM：目前主流大模型上下文长度支持超过32k，但更消耗资源
检索精度优化
提高检索相关性的准确性（更少的无关内容，向量相似度计算更精准）
避免噪声信息干扰（无关内容会"稀释"相关内容的权重，影响检索效果）
保持语义完整性
通过合理的分块策略（如RecursiveCharacterTextSplitter），可以在保持语义完整性的前提下将长文档切分为合适大小的块。
能不能介绍一下常见的文本分块方法？
固定长度分块：固定字符数 chunk_size 切分文本。
递归字符分块：按层次化分隔符列表进行递归切分，结合滑动窗口。
基于模型的分块：在语义发生突变（相似度低）的位置进行切分，或主题模型（如LDA）按主题划分。
小-大分块：维护两套向量数据库。一个按照句子粒度切块，一个按照段落粒度切块。检索时：query->句子，句子-》段落。
基于LLM分块：利用一个LLM Agent来模拟人类的阅读理解过程，动态决定分块边界。
注：加载文档时，用Unstructured库（包括langchain的封装），已可感知文本层次结构，所以不讨论按照文档结构分块。
常用向量数据库介绍
Milvus：专为AI设计的云原生开源向量数据库，功能全面，从轻量级到企业级一应俱全，尤其擅长处理十亿级大规模数据。
Pinecone：完全托管、无需运维的向量数据库，提供最简单的API，能让你最快地构建和上线应用。
Weaviate：模块化设计的AI原生数据库，内置强大的向量与关键词混合检索能力，并支持多租户。
PGvector：PostgreSQL的扩展插件，让你能在熟悉的SQL生态中直接进行向量搜索，集成成本最低。
Faiss：Facebook推出的高性能向量检索库（非数据库），在纯向量相似性搜索上速度极快。
Elasticsearch：传统的全文搜索引擎巨头，通过扩展插件支持向量检索，擅长处理文本与向量的混合查询。
一般轻量级可以使用 Milvus Lite和  PGvector进行快速验证，企业级RAG一般使用Milvus居多。传统搜索引擎一般用的是Elasticsearch。
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针对通用的RAG，你觉得还有哪些改进点?
检索前：
· 文本切块：选择合适的切分策略（递归字符切分+合适的chunk_size\chunnk_overlap）
· 查询重述：query 的纠错、改写，规范化和扩展（多查询）
· query和检索答案语义偏差较大，使用HyDE
检索时：
· 混合检索（关键词检索+向量检索）
检索后：
· 如果有多个检索器或多次检索，使用rrf算法重排
· 检索结果进行rerank（bge-rerank或者qwen3-rerank），按照查询和结果的语义评分排序
缓存加速：对query的Embedding结果缓存、对检索结果缓存
RAG 如何提升索引数据的质量?
做好数据清洗：
去重、去除特殊字符。
实体对齐、歧义消解（对多义词进行上下文标注，如 “苹果” 标注为 “水果” 或 “公司”）。
查询重述(QueryTransformations) 
在某些情况下，用户的 query 可能出现表述不清、口语化、内容无关等问题。
利用LLM的强大能力，将原始的用户问题转换或重写为更合适的、能够更准确地返回所需结果的查询。
如何通过 混合检索 提升 RAG 效果?
向量相似度检索+关键词检索（BM25）。
对两种检索结果进行rrf重排。
如何通过重新排名提升RAG效果?
向量数据库的相似度评分（如余弦相似度）本质是向量空间的距离匹配，但无法解决 “语义匹配偏差” 和 “复杂意图理解” 问题。
使用rerank模型（如bge-reranker-base） 模型来对检索结果进行语义相关性评分，按照评分重新排序。
什么是RAG Fusion？工作流程？
多查询+RRF（逆向排名融合算法）+按评分重排序
[image: ]
为什么RAG Fusion需要生成多个查询？
单一查询可能无法完全捕捉用户感兴趣的全部范围，或者可能过于狭窄而无法产生全面的结果。
从不同角度生成多个查询，不仅与原始查询相似，还提供不同的视角或角度。
RAG Fusion为什么使用RRF
RRF是一种将多个搜索结果列表的排名结合起来产生单一统一排名的技术。
核心思想：一个文档如果在多个检索方法中都排在靠前的位置，那么它应该在最终的融合排名中获得更高的权重。

结合不同查询的排名，增加了最相关文档出现在最终列表顶部的机会。
介绍一下HYDE思路?
HyDE解决检索阶段可能遇到的 “查询 - 文档” 语义鸿沟问题。
使用 LLM 根据查询先生成假设性文档
再使用文档（嵌入成向量）去进行检索。
介绍一下HYDE问题?
假答案质量依赖 LLM 能力，易引入噪声。（如果是专业领域知识，LLM还需要经过领域知识微调）
需要额外调用 LLM 生成假答案，增加系统开销。
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如何评价 RAG项目效果的好坏? 
从检索效果、生成效果、端到端效果三个核心维度综合衡量，结合量化指标、定性评估和场景适配性，形成完整的评估体系。
方式：人工评估（业务部门、运营人员）+指标评估（benchmark跑量化指标，使用开源框架Ragas）：
RAG有哪些关键评估指标和能力”
记住指标名，文本说明用于理解。
关键指标：
检索阶段：
上下文召回率（Context Recall）: 检索到的相关上下文占所有相关上下文的比例
上下文相关性（Context Relevance）: 检索到的上下文与用户Query的相关程度
上下文精确度（Context Precision）: 检索内容中相关信息的比例
生成阶段：
答案真实性（Groundedness）：生成内容是否有上下文支撑，是否存在臆造
答案相关性（Answer Relevance）：生成内容与问题的相关性
忠诚度（Faithfulness）：生成内容与上下文的一致性，是否存在曲解。
关键能力：
抗噪声能力（Noise Robustness）：评估模型处理与问题相关但缺乏实质性信息的噪声文档的能力。
负向拒绝（Negative Rejection）：评估模型在检索到的文档不包含回答问题所需知识时拒绝回答的能力。
信息整合（Information Integration）：评估模型从多个文档中综合信息以回答复杂问题的能力。
反事实鲁棒性（Counterfactual Robustness）：评估模型识别并忽略文档中已知错误的能力。
什么是评估框架RAGAS
Ragas 是一个开源的、用于评估 RAG 系统质量的端到端评估框架，使用基于 LLM 和传统指标精确评估 RAG 系统中的检索质量、生成质量以及二者之间的耦合关系。
[bookmark: _Toc221434316]智能商品发布-视频复刻（Coze）
[bookmark: _Toc221434317]项目周期
1人团队，总计约1个月。
需求分析与技术选型与平台熟悉1周
工作流设计与节点配置2周
知识库集成与设置1周
部署与发布3天
[bookmark: _Toc221434318]项目简介
开发了一个基于Coze平台的智能电商商品视频内容复刻智能体，通过可视化工作流设计实现了商品展示视频的自动解析、卖点脚本生成和商品视觉素材创作。该智能体能够深度理解商品视频中的产品特性、展示逻辑与促销话术，生成风格一致的电商剧本和高吸引力视觉素材，为电商运营者/商家提供高效的视频制作解决方案。
[bookmark: _Toc221434319]核心功能
智能商品视频解析
自动提取视频中的商品标题、品牌信息、价格促销点、ASR语音卖点讲解和OCR文字内容（如包装标签、特效字幕）
多模态内容分析和关键信息结构化处理
支持抖音、淘宝、京东等主流电商平台商品视频链接解析
AI电商内容生成
基于大语言模型的商品卖点剧本创作和分镜脚本生成
精细化提示确保内容风格与品牌调性一致
支持多种商品类型和营销风格适配（如日用百货、数码家电、美妆护肤等）
自动化商品视觉素材生产
多风格视觉输出（实物展示、场景化使用、功能演示等）
文生图节点自动生成高质量商品分镜图片
批量处理和高并发生成能力
智能化工作流引擎
可视化节点编排和流程控制
异常自动处理和重试机制
实时执行状态监控
[bookmark: _Toc221434320]技术架构
开发平台: Coze可视化智能体开发平台
Workflow核心节点:
电商视频链接解析节点：提取商品元数据和内容
大模型节点：GPT-4生成商品卖点剧本和分镜脚本
文生图节点：多模型支持商品视觉素材生成
循环节点：批量处理商品卖点脚本
代码节点：数据格式转换和聚合
知识库: 
集成电商视频创作规范和商品展示指南
部署方式: 
平台一键发布和版本管理
[bookmark: _Toc221434321]实现流程图
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[bookmark: _Toc221434322]关键技术实现
精细化提示词工程
# 大模型节点系统提示词

"""
你是一位专业的电商视频脚本创作专家，需要根据提供的商品视频内容:
1.分析商品的卖点、目标用户和展示风格
2.生成30秒时长的商品展示脚本，每个镜头3-5秒
3.输出scripts数组包含分镜描述
4.输出asides数组包含对应商品卖点讲解
5.输出outline视频大意总结
"""
多模型协同优化
采用GPT-4进行商品内容理解和卖点提取
集成多个文生图模型（如通义万相）适配不同商品视觉风格
选择图生视频平台（如即梦、Vidu、可灵）生成商品视频
选择智声云配平台，实现商品讲解语音生成
异常处理机制
链接解析失败自动重试
生成内容质量自动评估
[bookmark: _Toc221434323]项目成果
处理效率指标
商品视频解析时间: ≤2分钟
卖点生成准确率: 88%
分镜生成成功率: 95%
日均处理任务数: 20+
内容质量表现
脚本创意评分: 4.7/5.0
视觉风格一致性: 92%
用户满意度: 4.7/5.0
业务价值体现
降低商品视频制作成本70%
提升电商内容创作效率3倍
支持50+商品品类覆盖
系统稳定性
工作流执行成功率：98%
平均响应时间：<3分钟
平台可用性：95%
[bookmark: _Toc221434324]技术亮点
低代码智能体开发
纯可视化工作流设计和配置
拖拽式节点编排和参数设置
实时调试和预览功能
多模态AI能力集成
文本、图像、语音多模态处理
多模型自动选择和调度
输出质量自动评估优化
平台化部署运维
一键发布到Coze应用商店
云端自动扩缩容
用户体验优化
直观的交互界面设计
多种结果导出格式支持
[bookmark: _Toc221434325]口语化项目阐述
在Coze平台上开发了一个智能电商商品视频复刻智能体，用户只需要输入商品视频链接，系统就能自动解析商品内容并生成完整的卖点脚本和视觉素材。通过拖拽式工作流设计，集成了链接解析、AI内容生成、文生图等多个节点，实现了从商品视频输入到营销内容输出的全自动化处理。
系统解决了电商运营者手动分析商品视频、编写卖点脚本的痛点，将原本需要数小时的工作压缩到几分钟内完成。这个智能体大大降低了商品视频制作门槛，让普通运营者也能快速创作出专业级的商品展示内容。
[bookmark: _Toc221434326]项目规模
工作流复杂度：7个核心节点，12+参数配置项。
处理能力：已生成1,000+商品图片。
覆盖范围：支持主流电商平台，50+SPU。
[bookmark: _Toc221434340]商家AI助手-对话助手(LangChain)
[bookmark: _Toc221434341]项目周期
202x年x月 - 202x年x月 （2-3个月即可，且中间还干着其他项目）。
[bookmark: _Toc221434342]项目介绍
开发了专为电商平台商户服务场景设计的智能对话助手，集成店铺运营数据库检索、平台政策实时查询和客户服务管理功能，具备多工具调用能力，并通过记忆机制实现多会话上下文管理。帮助商户快速响应客户咨询，提升店铺运营效率和转化率。
[bookmark: _Toc221434343]核心功能
双引擎知识库
本地知识库：基于电商平台API文档、商户操作手册、平台规则指南等构建向量检索系统，支持专业问题解答（包含商品规格与管理、订单处理、活动规则、售后政策等）
实时搜索引擎：实时查询平台最新政策、活动通知、行业动态等信息
对话记忆系统
通过Session ID 隔离不同商户对话历史
实现连续对话中的上下文记忆（如记住商户偏好、过往问题记录）
场景化工具调用
店铺数据报表生成
营销活动创建与管理
竞品店铺数据分析
客户服务工单处理
库存预警与智能补货
智能决策引擎
自动判断何时调用工具/直接回答
工具调用结果自动整合到回复中
借助相似度检索算法，筛选高质量向量数据
[bookmark: _Toc221434344]技术栈
Python、LangChain v0.3.27、DeepSeek-V3/R1、FAISS、text-embedding-3-large、Function Calling、Redis会话存储
[bookmark: _Toc221434345]架构流程图
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[bookmark: _Toc221434346]关键技术细节
电商知识库构建
本系统核心在于将分散的、多源异构的电商知识（平台规则、商品信息、教程文档、商户指南、常见问题库）整合为一个可智能检索的统一知识库。
from langchain_community.document_loaders import WebBaseLoader, UnstructuredFileLoader
from langchain_text_splitters import RecursiveCharacterTextSplitter
from langchain_openai import OpenAIEmbeddings
from langchain_community.vectorstores import FAISS
from langchain.tools.retriever import create_retriever_tool

# 1. 从多个来源加载数据 (伪代码示例)
loaders = [
    WebBaseLoader("https://merchant-platform.com/help-center/rules"), # 爬取平台规则网页
    UnstructuredFileLoader("./local_docs/merchant_guide.pdf"),        # 加载本地商户指南
    # ... 可以从数据库、API等更多来源加载
]
documents = []
for loader in loaders:
    documents.extend(loader.load())

# 2. 将文档分割成块
text_splitter = RecursiveCharacterTextSplitter(chunk_size=1000, chunk_overlap=200)
docs = text_splitter.split_documents(documents)

# 3. & 4. 嵌入并存储到向量库 (使用开源嵌入模型示例)
embeddings = OpenAIEmbeddings(model="text-embedding-3-large")
vectorstore = FAISS.from_documents(docs, embeddings)

# 5. 创建检索器并将其封装为一个可供Agent调用的“工具”
retriever = vectorstore.as_retriever(search_kwargs={"k": 3}) # 检索最相关的3个片段
knowledge_base_tool = create_retriever_tool(
    retriever,
    "ecommerce_knowledge_search",
    "搜索电商平台规则、商品管理指南和常见问题解答文档。输入应为具体问题。"
)
商户服务工具集
开发了一系列专用工具，包括创建优惠券、检查库存、智能客服回复建议、自动工单分类等，全面提升商户运营效率。
from langchain.agents import tool
from some_merchant_sdk import MerchantAPI # 假设的商户平台API客户端

# 示例工具1：创建优惠券
@tool
def create_coupon_tool(discount_amount: int, coupon_type: str, validity_days: int):
    """为店铺创建并发布一个新的优惠券。输入应包括折扣金额、优惠券类型（如满减、折扣）和有效天数。"""
    # 这里是实际的业务逻辑，调用电商平台的API
    api = MerchantAPI(api_key="YOUR_KEY")
    result = api.create_coupon(discount_amount, coupon_type, validity_days)
    return f"优惠券创建成功！券ID: {result['id']}, 领取链接: {result['url']}"

# 示例工具2：检查库存
@tool
def check_inventory_tool(product_id: str):
    """根据商品ID查询该商品的当前库存水平。"""
    api = MerchantAPI(api_key="YOUR_KEY")
    inventory = api.get_inventory(product_id)
    return f"商品 {product_id} 的当前库存为: {inventory['quantity']} 件。"

# 将所有工具组合成一个列表
tools = [knowledge_base_tool, create_coupon_tool, check_inventory_tool, ...]

# 将工具绑定给LLM，并创建Agent
from langchain.agents import create_tool_calling_agent
from langchain.agents import AgentExecutor
from langchain_openai import ChatOpenAI

model = ChatOpenAI(model="gpt-4o", temperature=0)
agent = create_tool_calling_agent(model, tools, prompt)
agent_executor = AgentExecutor(agent=agent, tools=tools, verbose=True)

# 使用Agent处理用户请求（模型会自动选择调用check_inventory_tool）
result = agent_executor.invoke({"input": "帮我查一下商品P12345还有多少库存？"})
print(result["output"])
商户旅程记忆系统
为了实现连续、个性化的对话，我们设计了基于Redis的记忆系统，能够记住商户偏好、常用功能和历史问题，提供精准服务。
from langchain_community.chat_message_histories import RedisChatMessageHistory
from langchain_core.prompts import ChatPromptTemplate, MessagesPlaceholder
from langchain_core.runnables.history import RunnableWithMessageHistory

# 连接到Redis存储对话历史
def get_session_history(session_id: str):
    return RedisChatMessageHistory(session_id, url="redis://localhost:6379")

# 定义提示模板，其中专门有一个位置用于存放历史消息
prompt = ChatPromptTemplate.from_messages([
    ("system", "你是一个专业的电商客服助手，请友好且专业地回答商户问题。"),
    MessagesPlaceholder(variable_name="chat_history"), # 历史记录注入点
    ("human", "{input}"),
])

# 创建Chain
chain = prompt | model

# 将Chain包装成一个带有记忆功能的可运行对象
agent_with_memory = RunnableWithMessageHistory(
    chain,
    get_session_history, # 告诉它如何获取历史
    input_messages_key="input",
    history_messages_key="chat_history",
)

# 使用session_id来调用，实现记忆功能
config = {"configurable": {"session_id": "merchant_456"}} # 商户ID作为session_id
response = agent_with_memory.invoke(
    {"input": "我之前咨询过的那个运费模板设置好了吗？"},
    config=config
)
print(response)
# 助手会记得在这个session_id下的所有对话，并可以回答关于之前设置的运费模板的问题。
[bookmark: _Toc221434347]项目成果
客服效率提升：商户问题平均响应时间从人工1~2分钟缩短至15秒
政策响应能力：实时捕捉几大电商平台政策变化，准确率96-97%
运营优化：通过智能建议使商户营销活动转化率提升25-30%
典型应用场景：
"如何设置店铺满减活动" → 调取教程并引导操作
"最近平台佣金政策有变化吗" → 实时查询并解释最新规则
"记得我上周处理过类似订单问题" → 主动提供解决方案模板
[bookmark: _Toc221434348]项目总结
我主导开发了一个能深度理解电商商户需求的智能对话助手，整个系统用LangChain搭框架，DeepSeek R1和Qwen 都可以做大脑，集成多个电商工具的开发与使用。它像专业的电商顾问一样知道什么时候查资料、什么时候调用工具、什么时候直接回答问题。
当商户问"如何提升店铺曝光率"，它能智能分析店铺数据并提供个性化建议；问"最新平台活动有哪些"，立即联网抓取最新信息并推荐参与策略。最实用的是记忆功能：商户第二次咨询时，它会主动说"您上周关注的直播带货功能现在已经全面开放，需要我帮您设置吗？"。系统采用电商平台官方数据构建知识库，DeepSeek 专门微调了电商术语理解能力，通过商户工作台直接赋能广大电商卖家。
[bookmark: _Toc221434349]商家AI助手-竞品调研报告生成（Dify）
[bookmark: _Toc221434350]项目周期
1个月即可，且中间还干着其他项目。
[bookmark: _Toc221434351]项目简介
基于Dify平台开发了一套商品深度调研报告自动生成系统，通过可视化工作流整合多平台数据采集、竞品分析、价格追踪、用户评论挖掘和多模型分析能力，实现了从用户输入商品关键词到完整深度调研报告的全自动化生产。
[bookmark: _Toc221434352]核心功能
智能商品信息采集
多电商平台数据采集（天猫、京东、亚马逊API集成）
竞品信息自动识别与追踪
价格历史数据抓取与分析
用户评论与口碑数据挖掘
内容分析与处理
多模型协同竞品对比分析
价格趋势预测与可视化
用户情感分析与特征提取
市场容量与份额评估
智能报告生成
自动生成商品调研报告大纲
多维度数据可视化展示
竞品对比矩阵自动生成
市场建议与策略推荐
多格式输出
Markdown、PDF格式报告输出
邮件自动发送功能
原始数据集导出
[bookmark: _Toc221434353]技术架构
开发平台：Dify可视化工作流引擎
workflow工作流核心组件
数据采集节点: 多平台API集成
处理节点：Python数据清洗器
分析节点：DeepSeek/OpenAI多模型协作
可视化节点：Echarts图表生成
报告节点：模板化报告生成器
数据流：JSON格式数据管道
集成服务
电商平台API接口
数据存储服务
多模型API调度
邮件SMTP推送服务
[bookmark: _Toc221434354]实现流程图
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[bookmark: _Toc221434355]关键实现细节
模型分工策略
数据模型：销售数据预测与分析
情感模型：用户评论情感分析
生成模型：报告撰写与策略建议
可视化模型：数据图表生成
数据处理管道
def process_product_data(raw_data):
    # 数据去重与清洗
    # 价格数据标准化
    # 评论数据情感标记
    # 竞品关系映射
    return processed_data
质量保证机制
数据准确性校验
内容相关性自动评估
重复信息过滤
异常值自动检测
[bookmark: _Toc221434356]项目成果
效率提升
报告生成时间：从5-10小时（人工搜集资料、撰写调研报告）缩短至15分钟内（由于网络问题工作流可能因超时而失败，需要重跑，此外，需要人工整理输出格式）
数据处理能力：每分钟处理20+网页内容
准确率：数据相关性90%以上
质量指标
报告结构完整性: 91%
信息准确率: 88%
用户满意度: 4.6/5.0
系统性能
平均响应时间: <5分钟
系统可用性: 98.5%
[bookmark: _Toc221434357]技术亮点
可视化工作流设计
拖拽式数据流编排
实时节点监控界面
智能路由机制
基于数据质量自动路由
多平台智能调度
失败任务自动重试
扩展性架构
模块化数据采集器
标准化API接口
插件式分析组件
[bookmark: _Toc221434358]口语化项目阐述
在Dify平台上开发了一个智能商品调研系统，用户只需要输入商品名称，系统就能自动采集各大电商平台数据、分析竞品信息、追踪价格变化、挖掘用户评论，并生成深度的市场调研报告。通过可视化工作流整合了数据采集、清洗、分析和报告生成多个环节，使用多模型协作确保报告质量。系统能在15分钟内完成原本需要几天的人工调研工作，为电商决策提供数据支持。
[bookmark: _Toc221434359]项目规模
处理能力: 日均生成报告50+，处理商品页面1000+
工作流复杂度: 12个核心节点，20+配置参数
集成服务: 8+电商平台API集成
覆盖品类: 50+商品品类支持
[bookmark: _Toc221434360]掌柜问数(LangGraph)
[bookmark: _Toc221434361]项目周期
总计近2个月：
基础架构与环境配置：1周
元数据知识库构建：3周
问数智能体搭建：2周
测试、优化与文档：2周
[bookmark: _Toc221434362]技术栈
后端框架：FastAPI
数据库：MySQL（业务数据）
向量存储：Qdrant
全文检索：Elasticsearch
Agent框架：LangGraph（状态图编排）
[bookmark: _Toc221434363]功能介绍
掌柜问数是一个基于自然语言处理与数据分析技术的智能数据服务系统，面向数据仓库应用场景，旨在帮助用户通过对话方式高效获取数据仓库中的数据洞察。用户无需掌握复杂的查询语法，即可用自然语言提出问题，系统自动完成对数据仓库数据的理解、计算分析与结果可视化，大幅提升数据使用效率，降低数据分析门槛，助力业务决策智能化。
[image: ]
[bookmark: _Toc221434364]项目架构
[bookmark: _Toc221434365]概述
本项目以数据仓库的元数据为核心，使用 MySQL 存储结构化元数据信息，结合 Qdrant 构建语义向量索引、Elasticsearch 构建全文索引，形成统一的元数据知识库。查询过程中，系统首先根据用户自然语言问题进行多路召回，筛选相关表、字段及指标定义，再将元数据信息与用户问题共同输入大模型生成 SQL，最终完成自动查询与结果返回，确保生成结果的准确性与可控性。
完整的项目架构如下图所示：
[image: ]
[bookmark: _Toc221434366]元数据知识库
元数据知识库作为数据仓库的语义基础设施，用于集中管理和高效检索表结构、字段定义、字段取值示例及复杂指标说明等元数据信息，支撑后续的SQL 生成。
完整的元数据统一存储于 MySQL 数据库中，并对其中部分关键信息构建向量索引和全文索引，以提升语义召回与关键词召回的效果。
元数据库
元数据库共有如下四张表，用于存储完整的元数据信息，包括数据仓库的表格信息、字段信息和指标信息。
[image: ]
各表具体内容示例如下：


向量索引
向量索引主要用于对column_info（字段信息）和metric_info（指标信息）进行语义召回。
column_info
column_info中，需要建立向量索引的字段如下图所示：
[image: ]
具体示例如下图所示：
[image: ]
metric_info
metric_info中，需要建立向量索引的字段如下图所示：
 [image: ]
具体示例如下图所示：
[image: ]
全文索引
全文索引主要用于对字段取值进行检索与匹配，建立全文索引的主要是数据仓库中的各种维度表中的维度字段，具体字段如下图所示：
[image: ]
具体示例如下图所示：
[image: ]
[bookmark: 问数智能体][bookmark: _Toc221434367]问数智能体
问数智能体主要基于Langgraph进行开发，具体结构如下图所示：


[bookmark: _Toc221434368]项目串讲
这个问数智能体项目，本质上其实就是 NL2SQL。
也就是把用户用自然语言提的问题，交给大模型自动生成 SQL 查询语句。

要让模型把 SQL 写对，必须提前告诉它两类非常关键的信息：
数据仓库里有哪些表、字段
一些复杂的业务指标到底是怎么计算的
否则模型根本不知道该查哪张表、用哪些字段、指标怎么算。

但问题是:
数据仓库里的表和指标非常多，不可能一股脑全部丢给模型。
给太多信息，模型反而会被干扰，SQL 更容易写错。

所以这个项目真正的难点其实是：
如何从海量的表信息和指标信息中，精准筛选出“对当前问题最有帮助”的那一小部分，再交给大模型。

这里我们借鉴了 RAG 的思想，为整个数据仓库专门设计了一套 元数据知识库。
这个知识库里，存的不是业务数据，而是：表信息、字段信息和指标信息
为了方便检索，我们同时给它建立了：
向量索引（做语义召回）
全文索引（做文本召回）

在查询的时候，系统会先根据用户的自然语言问题做多路召回，筛选出相关的表、字段和指标定义，然后把这些元数据信息和用户问题一起交给大模型生成 SQL。这样就能保证模型是在“充分理解数据仓库结构”的前提下写 SQL，准确率会高很多。

下面我重点讲一下这个元数据知识库是怎么设计的。
完整的元数据是存储在 MySQL 里的，主要分三块：表信息、字段信息、指标信息。

表信息包括：
表名
表的角色（事实表还是维度表）
表的业务描述

字段信息包括：
字段名
字段别名
字段类型
字段角色（维度、度量、主键、外键）
字段的业务描述
以及一些字段取值示例

指标信息包括：
指标名
指标别名
指标的业务描述
以及这个指标依赖哪些字段

接着，我们对字段信息和指标信息都建立了向量索引，索引的内容主要是名称、别名和业务描述，方便通过语义去召回。

除此之外，还有一个很关键的点：
我们对常用维度字段的取值也建立了索引。
因为有些查询，是必须用到具体维度值的，比如：
“统计一下华北地区的销售总额”，SQL 里就一定要出现“华北地区”这个具体的值。
这里我们用的是全文索引，而不是向量索引。
因为字段取值更偏向文本匹配，而不是语义匹配。

以上，就是整个元数据知识库的设计。

接下来我讲一下查询流程，这个流程是用 langgraph 来编排的。
当用户提问后，第一步我们会先做关键词提取，主要是去掉一些无用词，比如停用词、语气词，让后续检索更精准。

然后根据这些关键词，分别去召回：
字段信息
指标信息
字段取值

召回之后，会做一次信息整合，大概的逻辑是：
如果召回了某个指标，就把这个指标相关的字段也补充进来
如果召回了某个字段取值，就把它加入到对应字段的示例里
最后再按“表”把字段分组整理

整理好之后，我们没有直接交给大模型，而是又做了一次精筛。
这一步是用大模型来做判断：哪些信息是真正有用的。
经过这一步之后，就得到了生成 SQL 所需的最小充分上下文。

然后才把：用户问题 + 精筛后的表信息 + 指标信息，一起交给大模型去生成 SQL。

SQL 生成之后，我们还会通过 EXPLAIN 做一次校验，如果语法有问题，会把报错信息再交给大模型做自动修正

确认没问题之后，才真正执行 SQL
以上，就是整个智能问数从提问到最终生成并执行 SQL的完整流程。
[bookmark: _Toc221434369]智能客服系统（LangGraph）
[bookmark: _Toc221434370]项目周期
2人团队，总计约6个月。
需求分析与技术选型1周
环境搭建与系统开发8周
测试与部署1周
基础任务流开发与集成2周
GraphRAG流程开发1周
集成与调试1周
LLM微调数据准备2周
LLM微调与评估1周
模型部署与测试2周
更多任务流扩展4周
[bookmark: _Toc221434371]技术栈
后端框架：FastAPI+Uvicorn
数据库：MySQL（业务数据）
图数据库：neo4j
ORM：SQLAlchemy
向量检索：Sentence-transformers
CLI配置：Click
LLM集成：LangChain
实时双向通信：WebSocket
Agent框架：LangGraph（状态图编排）
[bookmark: _Toc221434372]功能介绍
基于LLM驱动的多轮对话系统和知识图谱构建的智能电商客服系统，主要有以下功能：
提供任务型对话，根据预设流程进行对话，通过多轮对话交互帮助用户完成特定任务，如物流、订单、售后相关业务流程等。
提供知识库问答对话，基于知识图谱和GraphRAG，支持售前产品咨询的复杂问题和多跳推理。
支持话题切换和闲聊，接入LLM支持用户的非业务对话，并对回复内容做出严肃限制，避免涉及敏感内容的回复。
[image: ]
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[bookmark: _Toc221434373]项目架构
[bookmark: _Toc221434374]总体架构
[image: ]


[bookmark: _Toc221434375]生成“命令生成模型”的微调数据
[image: ]
准备覆盖重要对话流程的端到端测试数据，准备命令生成微调数据集。
[bookmark: _Toc221434376]命令生成模型微调与部署
数据集
覆盖高频步骤路径与边界场景（如模糊意图、多意图、口语化表达等）。
共计约1万条样本，按8：2划分训练集和验证集。
训练集：8000条左右。
验证集：2000条左右。
模型训练
	预训练模型
	Qwen3-8B

	超参数
	最大序列长度
	4096

	
	训练轮次
	3

	
	LoRA
	秩r
	16

	
	
	目标模块
	注意力和MLP部分

	
	
	缩放系数α
	16，与r相等

	
	
	Dropout概率
	0

	
	
	不微调bias

	
	
	不使用秩稳定LoRA

	
	优化器
	8bit-AdamW

	
	学习率
	2e-4

	
	权重衰减
	0.01

	
	每设备训练批次大小
	2

	
	梯度累计步数
	8

	
	每设备验证批次大小
	4

	
	训练多少步后验证一次
	50

	训练策略
	量化
	4bit

	
	启用梯度检查点以节省显存

	
	精度配置
	优先bf16，如果不支持bf16则使用fp16

	
	学习率预热
	总步数的5%

	
	学习率衰减
	余弦衰减

	训练环境
	设备
	V100 32G单卡

	
	框架
	Unsloth+Transformers

	训练时长
	3小时（训练2小时+验证1小时）

	训练结果
	初始损失值
	2.4

	
	最终验证集损失值
	1.0

	模型部署
	vllm部署

	
	最大序列长度
	4096

	
	显存占用
	20G左右（V100，不量化）


[image: 图示

描述已自动生成]
[bookmark: _Toc221434377]信息型对话（GraphRAG）
LLM根据Prompt从用户输入中提取入口节点实体和其对应的类型。
获取入口节点实体和标签之后，使用混合检索从Neo4j中检索出若干候选入口节点。
[image: ]
LLM根据用户输入、候选入口节点、Neo4j的schema信息，生成Cypher查询语句。
将生成的Cypher语句交给LLM进行验证，返回Cypher中的存在的语法与逻辑错误。
LLM根据验证出的错误信息对Cypher进行修正，得到最终的Cypher语句。
执行查询语句，将查询结果返回LLM作为上下文参考。
LLM根据用户输入和上下文参考生成回复。
[image: 图示, 示意图

描述已自动生成]
[bookmark: _Toc221434378]项目串讲
这个智能客服项目，本质上是一个基于大语言模型的多轮对话系统，支持任务型对话、知识型对话、闲聊型对话。
它的核心能力是：把复杂的客服业务流程，通过配置文件定义好，然后让大模型理解用户意图，自动执行这些流程。
整个系统最关键的设计思想是：不让大模型直接生成回复，而是让它生成"命令"，由系统来执行这些命令。
这样做的好处是，既能利用大模型强大的理解能力，又能保证业务流程的可控性。
但问题是：
怎么让大模型知道该生成什么命令？
怎么管理复杂的多轮对话状态？
怎么在对话过程中灵活切换不同的业务流程？
这个项目真正的难点其实是：
如何设计一套机制，让系统既能处理结构化的业务流程（比如订单查询、物流跟踪），又能灵活应对开放式的问答和闲聊。
下面我重点讲一下这个系统是怎么解决这些问题的。
一是核心设计：LangGraph 图式编排
整个对话处理流程，是用 LangGraph 编排成一个图。
图里有 5 个核心节点：understand（理解）、policy（决策）、action（执行）、guard（守护）、response（响应）。
当用户发来一条消息，系统会：
understand 节点：把用户的话交给大模型，让它生成结构化命令
policy 节点：根据命令决定下一步要执行什么动作
action 节点：执行具体的动作（比如查数据库、调API）
guard 节点：检查是否还有命令没执行完，如果有就跳回 policy 继续
response 节点：把所有执行结果整理成消息，返回给用户
这个图的精妙之处在于：policy 和 action 之间可以循环多次。
比如用户说"我要查物流，订单号是12345，顺便帮我改个地址"，大模型会一次生成 3 条命令，系统会依次执行这 3 条命令，直到全部完成。
二是 Tracker：对话的记忆体
Tracker 是整个系统的状态管理核心。
每个用户都有一个会话级别独立的 Tracker，里面记录了：
槽位值（比如 order_id=12345、receiver_name=张三）
对话历史（用户说了什么、系统回了什么）
对话栈（当前在执行哪个流程、执行到哪一步了）

为什么需要对话栈？
因为对话是会中断和嵌套的。
举个例子：
用户在查物流（Flow A），中途突然问"你们客服电话是多少"（知识检索），回答完之后要继续查物流。
这时候系统会先把 Flow A 压栈，然后处理知识检索，检索完了弹栈，回到 Flow A 继续。
对话栈让系统能够自然地处理对话中断、嵌套、回退，这是传统状态机很难做到的。
三是Flow：把对话流程配置化
Flow 是这个系统最核心的机制。
一个 Flow 就是一个业务流程，用 YAML 文件定义，包含多个步骤。
比如订单查询的 Flow，会定义像如下的步骤：
收集订单号（如果用户没说，就问他要）
查询订单（调用自定义的 action_query_order）
根据订单状态，决定是显示物流信息还是显示订单状态

Flow 支持很多高级特性：
条件分支：根据槽位值决定走哪个分支
嵌套调用：一个 Flow 可以调用另一个 Flow（比如售后流程里调用地址修改流程）
动态跳转：根据业务逻辑动态决定下一步

关键是，这些都是通过配置文件定义的，不需要写代码。
要新增一个业务流程，只需要写一个 YAML 文件就行了。
四是命令生成：怎么让大模型知道该干什么
这是最核心的部分。
系统会给大模型构建一个超级详细的 Prompt，里面包含：
当前对话状态（有哪些槽位、活跃的 Flow 是什么、对话历史）
可用的 Flow 列表（每个 Flow 能干什么）
可用的命令类型（StartFlow、SetSlot、Answer、CancelFlow 等）
决策规则（什么情况下用什么命令）

大模型根据这个 Prompt，生成结构化的命令。
比如：
StartFlow(flow_order)
SetSlot(order_id, "12345")

然后系统会解析这些命令，依次执行。
这里有个很巧妙的设计：Prompt 里会动态裁剪内容。
因为 Flow 可能有很多个，槽位也可能有很多个，全部塞进 Prompt 会超长。
所以系统会根据当前上下文，只保留最相关的 Flow 和槽位。
这样既能给大模型足够的信息，又不会超出 token 限制。

五是策略决策：FlowPolicy 和 EnterpriseSearchPolicy
系统有两个核心策略：
FlowPolicy：如果当前有活跃的 Flow，就执行 Flow 的下一个步骤。
这个策略优先级最高，因为 Flow 是明确定义的业务流程，必须优先保证执行。
EnterpriseSearchPolicy：如果没有活跃的 Flow，就从知识库检索答案，这个策略处理知识和型问答。
两个策略是互补的：
结构化的任务用 Flow 处理，保证业务逻辑的准确性
知识型的问答用检索处理，灵活应对各种问题
策略集成器会按优先级选择最合适的策略，如果都不行，就返回"我没听懂"。
六是Action：怎么对接外部系统
Action 是系统与外部世界交互的桥梁。
当需要查数据库、调 API、执行业务逻辑时，就需要写一个自定义 Action。

比如查询订单的 Action：
可以定义一个Action ，继承抽象基类，实现run函数：
读取 Tracker 里的槽位值
调用数据库或 API
修改槽位值
返回响应消息
系统启动时会自动扫描 `actions/` 目录，把所有 Action 注册进来，不需要手动配置。
七是多通道接入：REST、WebSocket、控制台
系统支持多种接入方式：
REST API：提供标准的 HTTP 接口，可以集成到任何前端
WebSocket：实时双向通信，适合需要即时反馈的场景。比如客服系统，需要实时推送订单状态变化。
Inspect 调试页面：Web 可视化界面，可以：
查看对话栈的变化
查看每一步生成的命令
手动修改槽位值
重放历史对话
这个调试页面对开发非常有用，能直观地看到系统内部是怎么运行的。
八是CLI 工具：从初始化到部署
系统提供了一套完整的命令行工具：
init：初始化项目，生成目录结构和配置文件
train：训练模型，把 Flow 定义、对话样本打包成模型文件
run：启动服务，提供 REST API 和 WebSocket 接口
inspect：启动调试页面，可视化查看对话流程
整个流程非常顺畅：init 创建项目 → 编写 Flow 和 Action → train 打包模型 → run 启动服务 → inspect 测试调试 → run正式启动。

这个系统的核心设计思想就三点：
命令驱动：大模型生成命令，系统执行命令，既灵活又可控
Flow 配置化：业务流程用 YAML 定义，不用写代码，易维护易扩展
对话栈管理：用栈结构管理对话上下文，自然处理中断和嵌套
技术亮点：
LangGraph 图式编排，让流程清晰可控
Tracker 统一状态管理，避免状态不一致
多策略融合决策，灵活应对不同场景
自动发现和注册机制，开发体验友好
完整的工具链支持，从开发到部署一站式
对于开发者来说，这个框架提供了一个强大的基础设施，可以快速构建各种对话应用。
无论是客服机器人、任务助手、还是知识问答系统，都能轻松实现。

[bookmark: _Toc221434395]商品图谱项目（Neo4j）
[bookmark: _Toc221434396]项目周期
2人团队，总计约2.5个月。
需求分析与架构设计2周
数据管道搭建与调试3周
实体抽取模块开发与测试2周
索引构建与应用层开发1周
部署与测试2周
[bookmark: _Toc221434397]功能介绍
商品知识图谱基于Neo4j图数据库构建，包含SKU、SPU、品类、品牌以及各种属性信息。
数据的主要来源是业务数据库中的结构化数据，以及部分非结构化数据，实现了图谱与业务数据库数据的实时同步。
为方便上层应用，为图谱中的数据构建了全文索引和向量索引，以支持全文检索和语义检索。
完整架构如下图所示：


[bookmark: _Toc221434398]实现流程
[bookmark: _Toc221434399]数据建模
业务数据库
业务数据库中的数据模型如下图所示：
[image: ]
模型原文件如下：


图数据库
图数据库中的数据模型与业务数据库基本保持一致，如下图所示
[image: ]
[bookmark: _Toc221434400]数据同步
为保证数据的时效性，搭建了一条数据的实时同步通道，如下图所示。
[image: ]
上述流程涉及到的组件有：
Kafka——消息队列，用于承载和传输Mysql的数据库变更事件。
Debezium——监听 MySQL Binlog，实时捕获数据库的插入、更新、删除操作，并将变更数据写入 Kafka。
Neo4j Kafka Connector——从 Kafka 消费变更数据并转换为 Cypher 语句，将变更数据实时写入 Neo4j 图数据库。
[bookmark: _Toc221434401]实体抽取
因为有些商品在录入时，部分属性并未录入，而是直接包含在了商品标题中，所以我们就需要从商品标题中将这些属性抽取出来，以填补缺失的属性。
属性抽取使用的模型是百度开源的通用抽取模型——UIE，其基于ERNIE模型，并在ERNIE模型的基础上增加了两个线性层，一个用于预测实体的起始位置，一个用于预测结束位置。
[image: ]
ERNIE和BERT的结构类似，都是编码器模型。不同的是预训练方式，BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
[image: ]
[bookmark: _Toc221434402]创建索引
为方便上层应用查询，创建了全文索引和向量索引。
全文索引
全文索引的基本原理如下图所示：
[image: ]
向量索引
Neo4j底层的向量索引算法为HNSW (Hierarchical Navigable Small World)，其原理图如下所示：
[image: ]
HNSW算法借鉴了如下算法：
NSW (Navigable Small World)
[image: Build K-Nearest Neighbor (k-NN) Similarity Search Engine with Elasticsearch  - OpenSearch]
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[bookmark: _Toc221434403]技术细节
[bookmark: _Toc221434404]实体抽取模型
实体抽取采用百度开源的UIE模型，UIE支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想，因此又对齐进行了微调。微调细节如下图所示：
[image: ]
[bookmark: _Toc221434405]Embedding模型
采用BAAI/bge-small-zh-v1.5，向量维度为512。
[bookmark: _Toc221434406]面试串讲
我们搭建这个商品知识图谱的初衷主要是为上层的AI应用提供数据支撑，比如智能客服、推荐系统等等。
这个图谱主要的数据来源是业务数据库中商品相关的表格，包括SKU、SPU、品类、品牌，以及各种属性表，这些大都是结构化的数据，除此之外，还有一些非结构化的数据，例如商品标题，因为有些商品在录入时，部分属性并未录入，而是直接包含在了商品标题中，所以我们就需要从商品标题中将这些属性抽取出来，以填补缺失的属性。
下面我先介绍一下数据通道，我们的业务数据库是Mysql，图谱用的是Neo4j，为了保证图谱数据的时效性，我们设计并搭建了一条实时的数据同步通道。
首先使用Debezium监听MySql的Binlog，从而获取变更数据，Debezium会将变更数据写入Kafka消息队列中。然后我们又使用了Neo4j官方提供的一个Kafka Connector，它可以实时消费Kafka中的变更数据，只要有新的变更数据，它就会执行我们指定的Cypher语句，将变更数据写入Neo4j，从而完成Neo4j与MySql数据的实时同步。
然后我再重点介绍一下同步过程中的实体抽取，这个实体抽取主要是从商品标题中抽取特定的属性，这里我们使用了百度开源的一个通用信息抽取模型，叫做UIE，这个模型以百度自家的ERNIE预训练模型作为基础。ERNIE和BERT的结构类似，都是编码器模型。但它们的预训练方式不一样：BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
然后UIE在ERNIE的基础之上，又使用了两个线性层，一个线性层用于预测实体的起始位置，另一个线性层用于预测结束位置。在推理时，根据起始位置和结束位置就能截取到实体信息了。UIE支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想。所以我们人工标注了大约3万条数据，对模型进行了微调。调优之后，F1值达到了88%，基本满足了我们业务上的要求。
最后，数据进入Neo4j之后，为了支持上层复杂查询，我们给图谱建立了两种索引：一个是全文索引，主要用于关键词检索；另一个是向量索引，用于语义相似度查询，当然，建立向量索引需要先有向量，这里我们使用的Embedding模型是BGE，这是一个开箱即用的高质量Embedding模型，不需要微调就能有很好的效果。
以上就是这个图谱项目的全部内容。
[bookmark: _Toc221434407]电商智能客服项目（Rasa Pro）
[bookmark: _Toc221434408]项目周期
2人团队，总计约5.5个月。
需求分析与技术选型2周
环境搭建与熟悉框架3周
基础任务流开发与集成4周
测试与部署2周
GraphRAG流程开发1周
集成与调试2周
LLM微调数据准备2周
LLM微调与评估1周
模型部署与测试2周
更多任务流扩展4周
[bookmark: _Toc221434409]功能介绍
基于Rasa Pro框架结合LLM和知识图谱构建的智能电商客服系统，主要有以下功能：
提供任务型对话，根据预设流程进行对话，通过多轮对话交互帮助用户完成特定任务，如物流、订单、售后相关业务流程等。
提供知识库问答对话，基于知识图谱和GraphRAG，支持售前产品咨询的复杂问题和多跳推理。
支持意外对话修复和闲聊，接入LLM支持用户的非业务对话，并对回复内容做出严肃限制，避免涉及敏感内容的回复。
[bookmark: _Toc221434410]实现流程
[bookmark: _Toc221434411]调用流程
部署服务：Rasa Pro + LLM（vllm部署） + 知识图谱（neo4j）+ Embedding模型（fastapi+uvicorn）
后端服务：Rasa提供restful接口，供前端调用。
前端服务：公司自研web、app，调用后端服务。
[bookmark: _Toc221434412]实现流程
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用户query
=》Rasa对话理解（读取tracker store，调用LLM）
=》Rasa对话管理器（执行flow或者pattern）
-》匹配到flow，执行flow和对应的action，返回结果
-》未匹配到flow，执行pattern_search -> 执行企业搜索策略 -> 调用GraphRAG
	-》标签路由：LLM识别问题涉及的节点类型和实体
    -》节点检索：使用混合检索找到候选入口节点
    -》Cypher生成：LLM根据入口节点和问题生成Cypher查询语句
    -》语句验证：验证Cypher语句的正确性
    -》语句校正：如有错误则进行校正
    -》执行查询：在Neo4j中执行Cypher查询
    -》返回结果：将查询结果返回
-》pattern_search无结果-》最终回退到pattern-chat闲聊
    -》更新tracker store：添加新对话、更新slot等
=》Rasa NLG：将结果输入到LLM上下文，由LLM生成回复
[bookmark: _Toc221434413]技术细节
[bookmark: _Toc221434414]Rasa Pro框架介绍
[image: ]
CALM由三部分组成：对话理解、对话管理、响应生成
对话理解
当用户发送消息时，LLM命令生成器从tracker store读取完整对话记录与已收集的信息，调用LLM，识别用户意图、提取槽位，并生成下一步的命令列表，发送给对话管理器。
这里prompt的内容包括：
① 任务描述
② 可用的Flows和Slots（开启流程检索，只放匹配度高的几个流程）
③ 可用操作：start flow、set slot、search and reply等
④ 通用指令：指令+描述
⑤ 决策规则表：满足xx条件，触发xx指令=》生成xx命令
⑥ 当前状态：活跃的flow、当前请求的slot和已填充的slots等
⑦ 对话历史
⑧ 要求生成最新命令序列
这里使用的SearchReadyLLMCommandGenerator，可以触发RAG。
对话管理
对话管理器接收命令序列，采取下一步操作：
启动、停止或回复流程
对话模式流程处理意外交互
执行企业搜索RAG
收集信息
触发action
响应生成
利用上下文响应重述器，生成自然的回复，提高对话的流程性和连贯性。
这里配置了LLM进行对执行结果的重述响应。
Rasa构建AI助手流程
配置rasa：pipeline、policy、endpoint等
根据业务设计和用户行为设计流程。
编写流程中设计的槽位、响应、动作等。
自定义动作通过继承Action类并重写run方法来实现，可以调用外部API，查询数据库或执行其他逻辑。
槽位和对话历史会自动存储在track store中。
训练并调试助手。在调试过程中将对话保存为端到端测试示例。
微调小型语言模型用于执行命令生成任务。将其部署并集成到Rasa中。
[bookmark: _Toc221434415]任务型对话
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在流程中定义一个业务操作的各个步骤。
通过槽位存储操作过程中所需的信息。
通过定义响应来引导LLM如何回复用户。
通过编写自定义动作来调用外部API，查询或操作业务数据库，来获取业务相关信息或执行用户操作。
[bookmark: _Toc221434416]信息型对话
结合知识图谱与GraphRAG，支持复杂的商品搜索、推荐、知识问答等功能。
[bookmark: _Toc221434417]生成“命令生成模型”的微调数据
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准备覆盖重要对话流程的端到端测试数据，执行rasa命令生成微调数据集。
[bookmark: _Toc221434418]命令生成模型微调与部署
数据集
由Rasa合成数据模块生成，覆盖高频步骤路径与边界场景（如模糊意图、多意图、口语化表达等）。
共计约1万条样本，按8：2划分训练集和验证集。
训练集：8000条左右。
验证集：2000条左右。
模型训练
	预训练模型
	Qwen3-8B

	超参数
	最大序列长度
	4096

	
	训练轮次
	3

	
	LoRA
	秩r
	16

	
	
	目标模块
	注意力和MLP部分

	
	
	缩放系数α
	16，与r相等

	
	
	Dropout概率
	0

	
	
	不微调bias

	
	
	不使用秩稳定LoRA

	
	优化器
	8bit-AdamW

	
	学习率
	2e-4

	
	权重衰减
	0.01

	
	每设备训练批次大小
	2

	
	梯度累计步数
	8

	
	每设备验证批次大小
	4

	
	训练多少步后验证一次
	50

	训练策略
	量化
	4bit

	
	启用梯度检查点以节省显存

	
	精度配置
	优先bf16，如果不支持bf16则使用fp16

	
	学习率预热
	总步数的5%

	
	学习率衰减
	余弦衰减

	训练环境
	设备
	V100 32G单卡

	
	框架
	Unsloth+Transformers

	训练时长
	3小时（训练2小时+验证1小时）

	训练结果
	初始损失值
	2.4

	
	最终验证集损失值
	1.0

	模型部署
	vllm部署

	
	最大序列长度
	4096

	
	显存占用
	20G左右（V100，不量化）


[image: 图示

描述已自动生成]
[bookmark: _Toc221434419]信息型对话（GraphRAG）
LLM根据Prompt从用户输入中提取入口节点实体和其对应的类型。
获取入口节点实体和标签之后，使用混合检索从Neo4j中检索出若干候选入口节点。
[image: ]
LLM根据用户输入、候选入口节点、Neo4j的schema信息，生成Cypher查询语句。
将生成的Cypher语句交给LLM进行验证，返回Cypher中的存在的语法与逻辑错误。
LLM根据验证出的错误信息对Cypher进行修正，得到最终的Cypher语句。
执行查询语句，将查询结果返回LLM作为上下文参考。
LLM根据用户输入和上下文参考生成回复。
[image: 图示, 示意图

描述已自动生成]
[bookmark: _Toc221434420]项目总结
该项目实现了基于Rasa Pro框架的智能电商客服系统，集成了大语言模型、任务型对话流程管理、知识图谱和GraphRAG。
能够自动化处理售前咨询、订单管理、物流查询、售后服务等核心业务场景，提供高效的客户服务解决方案。
项目主要包含任务型对话部分和信息型对话部分，支持闲聊。
任务型对话针对结构化的目标导向任务，如查询订单或修改地址，通过预定义流程管理输入输出。
信息型对话则集成RAG和GraphRAG，利用外部知识库响应用户问题，如商品搜索和推荐。
首先我们使用Rasa Pro框架构建AI助手，基于CALM（对话理解、管理、响应生成）设计流程。
在对话理解中，采用SearchReadyLLMCommandGenerator，根据prompt将用户消息转换为命令。多轮对话的对话历史、槽位信息由tracker store存储和更新。
prompt包括当前状态、对话历史、可用流程/槽位/动作、可用操作、决策规则等。
对话管理接收命令执行操作，如路由流程、收集信息、执行动作、或处理意外交互，通过对话模式（如修复、导航、外部支持）处理非线性对话。
响应生成利用上下文重述器生成自然回复。
构建流程时，在YAML文件中定义流程ID、描述和步骤，包括收集信息、执行动作、设置槽位等；编写槽位存储信息、响应引导回复、自定义动作调用外部API或数据库。
为优化命令生成并提高响应速度，我们准备了端到端测试数据，使用Rasa命令标注模块提取命令，合成数据生成模块创建重述版本，最终生成微调数据集。
数据集覆盖高频路径和边界场景，共计约1万条样本，训练集8000条、验证集2000条。
预训练模型选择Qwen3-8B，采用LoRA微调。训练时使用4bit量化、梯度检查点、bf16精度。每设备训练批次大小2，梯度累计步数8；使用Unsloth在V100单卡上训练。
之后使用vllm部署模型，最大序列长度4096。
对于信息型对话我们结合了知识图谱和GraphRAG。
LLM从用户输入提取入口节点实体和类型，使用混合检索从Neo4j中获取候选节点。
根据用户输入、候选节点和schema生成Cypher查询语句，之后LLM验证并修正语法逻辑错误。
得到修正后的Cypher语句后执行查询，将结果作为上下文参考生成回复。
结合任务型对话和信息型对话功能，最终实现了支持多场景的AI助手，可满足不同业务的需求。
[bookmark: _Toc221434421]疑难解析
[bookmark: _Toc221434422]其他可用框架，Rasa Pro的选用原因。
其他框架：LangChain、Langgraph、Rasa/Rasa Pro、Botpress、Amazon Lex
LangChain：是通用LLM应用开发框架，并非为客服专门设计，优势在于可编辑性强，自行结合各类大模型、Rag，生态丰富，是可以构建智能客服逻辑的，但无原生对话管理能力、状态管理、复杂多轮对话维护困难、缺乏可视化监控软件、更多的逻辑需要自行实现。这要求更高的工程能力，与更长的项目周期。
Langgraph：通用LLM工作流编排框架，更多地侧重于使用多agent去完成任务流的搭建，优势在于状态管理、上下文、可扩展LangChain，适合多Agent的电商客服系统。缺点在于框架新、生态不完善，缺少可视化工具、日志分析工具，以及多Agent带来的成本与延迟问题。
Rasa/Rasa Pro：成熟稳定、开源生态大，支持企业私有化部署、支持可视化流程，“意图识别+对话管理模块”的管理逻辑使得业务流逻辑严谨，适合复杂业务流，容易集成后端系统，并且具有银行、电商、运营商等场景的丰富应用案例。缺点在于，需要大量训练意图与实体、规则型设计多，缺少灵活性。
Botpress：Node.js可视化对话机器人平台，提供可视化流程，可低代码搭建，集成方便，可扩展API多。缺点在于LLM能力依靠插件扩展，流程编排复杂时可视化维护艰难，中文意图识别效果差，定制性差。
Amazon Lex：AWS（亚马逊云服务，Amazon Web Service）的对话机器人平台，支持语音与文本的输入，与AWS生态无缝集成，适合大规模部署，有丰富的企业级安全和日志支持。缺点在于灵活性不如开源框架、中文支持一般、成本回持续增长。
选用Rasa Pro，是出于工程性、稳定性的考虑。Rasa Pro框架提供强大的对话管理工具、支持多语言意图识别/实体识别能力、具有可视化对话管理工具rasa studio、支持非线性对话、私有化部署及本地部署模型调用，并且框架整体可控性较好（可自行调优意图识别、调优对话策略），发展（版本更新）也较为稳定。
[bookmark: _Toc221434423]客服系统常见业务评价指标
500人左右的小公司-中小型电商团队
日均请求量QPS约5000-10000条；峰值10-15QPS
单次平均输出60-120tokens，复杂问题250tokens以内
响应时间1.2-1.5秒
1000-2000人左右的中大型公司
日均请求量QPS约50000-150000条；峰值40-80QPS
单次平均输出120-250tokens，复杂问题400tokens以内
响应时间0.8-1.2秒
推荐：准确率90-94%、召回率88-92%、拒识率5-10%
人工替代率取40-60%即可，智能客服主要替换标准化、高频、重复性强的人工操作，夜间工作场景。
[bookmark: _Toc221434424]对话管理怎么做的
Rasa Pro的对话管理是基于“意图（Intent）+ 实体（Entity）+ 槽位（Slot）+ 策略（Policy）”的有状态流程管理。决策流程为“意图识别+实体抽取、槽位填充、根据策略与当前状态选择动作、执行动作、更新对话状态”。
[bookmark: _Toc221434425]意图识别怎么做的，如何接入大模型
意图识别本质上是一个多分类任务，Rasa Pro会在config.yml中定义一个NLU PipeLine，通常会使用到Rasa Pro提供的DIETClassifier模型（百万参数的小模型），模型可以同时完成意图分类与实体识别。
LLM参与意图识别，可以与DIETClassifier模型结合使用，通常情况下由DIETClassifier模型进行意图识别，当意图识别的置信度低于阈值，则调用LLM进行意图推理与实体识别。
[bookmark: _Toc221434426]意图的数量，评价指标有哪些
意图数量，根据业务场景定，中小公司2000-5000，中大型公司20000左右都是合适的数值。
意图识别需确保准确率超过90%，意图数量在复杂制造业中可能达几千。评估指标包括PRF（精确率、召回率、F1分数）。模型训练优化时需要分析哪些意图识别良好、哪些需优化，并针对弱意图调整训练数据或模型。
[bookmark: _Toc221434427]用户描述清洗的情况下，依然无法匹配正确工作流
意图识别歧义、槽位提取不完整、工作流设计细致度不足、上下文感知不足，都可能会导致工作流无法正常匹配。
[bookmark: _Toc221434428]Graph RAG的使用原因，使用方式
相比于RAG，Graph RAG更关注于实体之间的关系，逻辑性更好，可以有效完成复杂关系的多条查询。Graph RAG帮助模型对私有数据集进行推理，效果更好。
推荐的回答是，RAG仍是客服系统检索的主力，Graph RAG作为补充。两者都返回结果，大模型根据返回结果生成最终回复。
[bookmark: _Toc221434429]对话模型为何使用Qwen
目前Qwen系列模型是支持中文最好的模型。
[bookmark: _Toc221434430]客服系统的FAQ
FAQ，即常见问题解答，黑心你是通过预设知识库+问答对匹配，快速解答用户的高频问题。电商场景下1500-3000条是合适的。
[bookmark: _Toc221434431]对话模型为何是8B
对话模型一般参数量会较大，32B是合适的。解释8B，可以从公司业务场景并不复杂，表示8B模型已经可以很好的覆盖。也可以表明8B模型是从较大参数模型蒸馏得来
[bookmark: _Toc221434432]对话任务执行的流程
对话系统核心流程包括：用户Query->安全检查（敏感词过滤、拒答）->上下文聚合（补全对话历史）->意图解析+槽位提取-> FAQ检索、工作流执行、RAG检索、Graph RAG、兜底对话->多轮对话管理->最终回复生成。
项目中任务型对话、信息型对话，最终返回的响应，都会由对话模型完成对用户的最终回复。
[bookmark: _Toc221434433]执行RAG工作流时，如何平衡检索速度与答案准确性
这两个指标，对于召回结果的要求，通常是相反的。优化方式可以有：双阶段检索策略、文档的合理切块、top_k策略调整、嵌入模型轻量化、缓存高频检索问答对、上下文取摘要。
[bookmark: _Toc221434434]模型训练的数据来源，如何构建
数据来源通常是长期业务累积后提供的。
意图数据示例：
{"text": "我想查询我的订单状态", "intent": "check_order_status"}
实体识别数据示例：
{"text": "我想查询订单12345的状态", "entities": [{"start": 5, "end": 10, "entity": "order_id"}]}
多轮对话数据示例：
{
"dialogue": [
{"role": "user", "text": "我想查询订单12345的状态"},
{"role": "agent", "text": "好的，请稍等，我帮您查询订单12345。订单状态是：已发货，预计明天送达。"}
]
}
训练数据集构建时，可以考虑加入开源数据、敏感信息数据，三者比例保持在7：2：1较为合适。
[bookmark: _Toc221434435]优化模型推理速度的方法有哪些？
以vllm为例，框架提供PageAttention、KV cache、动态连续批处理、权重量化、加速核心算子等方法加速模型推理速度。
[bookmark: _Toc221434458]AI智教图谱项目（Neo4j）
[bookmark: _Toc221434459]项目周期
2人团队，总计约3个月。
需求分析与架构设计2周
数据管道搭建与调试3周
实体抽取模块开发与测试4周
索引构建与应用层开发1周
部署与测试2周
[bookmark: _Toc221434460]功能介绍
在线教育平台知识图谱基于Neo4j图数据库构建，包含分类、学科、课程、章节、视频、试卷、试题以及各种知识点，同时记录了用户部分行为用于后续构建用户画像。
数据的主要来源是业务数据库中的结构化数据，以及部分非结构化数据，实现了图谱与业务数据库数据的实时同步。
为方便上层应用，为图谱中的数据构建了全文索引和向量索引，以支持全文检索和语义检索。
完整架构如下图所示：


[bookmark: _Toc221434461]实现流程
[bookmark: _Toc221434462]数据建模
业务数据库
业务数据库中的数据模型如下图所示：


模型原文件如下：


图数据库
图数据库中的数据模型与业务数据库基本保持一致，如下图所示。
[image: 图示
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[bookmark: _Toc221434463]数据同步
为保证数据的时效性，搭建了一条数据的实时同步通道，如下图所示。
[image: 图形用户界面, 应用程序
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上述流程涉及到的组件有：
Kafka——消息队列，用于承载和传输Mysql的数据库变更事件。
Debezium——监听 MySQL Binlog，实时捕获数据库的插入、更新、删除操作，并将变更数据写入 Kafka。
Neo4j Kafka Connector——从 Kafka 消费变更数据并转换为 Cypher 语句，将变更数据实时写入 Neo4j 图数据库。
[bookmark: _Toc221434464]实体抽取
因为有些课程、章节在录入时，部分相关知识点并未录入，而是直接包含在了课程描述、章节标题中，所以我们就需要从课程描述、章节标题中将这些知识点抽取出来，以填补缺失的知识点。
知识点抽取使用的模型是百度开源的通用抽取模型——UIE，其基于ERNIE模型，并在ERNIE模型的基础上增加了两个线性层，一个用于预测实体的起始位置，一个用于预测结束位置。
[image: 日程表
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ERNIE和BERT的结构类似，都是编码器模型。不同的是预训练方式，BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
[image: 图形用户界面, 应用程序
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[bookmark: _Toc221434465]创建索引
为方便上层应用查询，创建了全文索引和向量索引。
全文索引
全文索引的基本原理如下图所示：
[image: 图形用户界面, 图示

描述已自动生成]
向量索引
Neo4j底层的向量索引算法为HNSW（Hierarchical Navigable Small World），其原理图如下所示：
[image: 图表, 雷达图
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HNSW算法借鉴了如下算法：
NSW（Navigable Small World）
[image: Build K-Nearest Neighbor (k-NN) Similarity Search Engine with Elasticsearch  - OpenSearch]
Skip List
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[bookmark: _Toc221434466]技术细节
[bookmark: _Toc221434467]实体抽取模型
实体抽取采用百度开源的UIE模型，UIE支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想，因此又对齐进行了微调。微调细节如下图所示：
[image: 图示
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[bookmark: _Toc221434468]Embedding模型
采用BAAI/bge-small-zh-v1.5，向量维度为512。
[bookmark: _Toc221434469]总结
我们搭建这在线教育知识图谱的初衷主要是为上层的AI应用提供数据支撑，比如智能客服、推荐系统等等。
这个图谱主要的数据来源是业务数据库中课程相关的表格，包括学科、课程、章节、视频、试卷等，这些大都是结构化的数据，除此之外，还有一些非结构化的数据，例如课程描述，章节标题，我们需要从这些数据中将知识点抽取出来，以构建知识体系网络。
下面我先介绍一下数据通道，我们的业务数据库是Mysql，图谱用的是Neo4j，为了保证图谱数据的时效性，我们设计并搭建了一条实时的数据同步通道。
首先使用Debezium监听MySql的Binlog，从而获取变更数据，Debezium会将变更数据写入Kafka消息队列中。然后我们又使用了Neo4j官方提供的一个Kafka Connector，它可以实时消费Kafka中的变更数据，只要有新的变更数据，它就会执行我们指定的Cypher语句，将变更数据写入Neo4j，从而完成Neo4j与MySql数据的实时同步。
然后我再重点介绍一下同步过程中的实体抽取，这个实体抽取主要是从课程描述和章节标题中抽取知识点，这里我们使用了百度开源的一个通用信息抽取模型，叫做UIE，这个模型以百度自家的ERNIE预训练模型作为基础。ERNIE和BERT的结构类似，都是编码器模型。但它们的预训练方式不一样：BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
然后在UIE在ERNIE的基础之上，又使用了两个线性层，一个线性层用于预测实体的起始位置，另一个线性层用于预测结束位置。在推理时，根据起始位置和结束位置就能截取到实体信息了。
UIE是支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想。所以我们人工标注了大约3万条数据，对模型进行了微调。调优之后，F1值达到了88%，基本满足了我们业务上的要求。
最后，数据进入Neo4j之后，为了支持上层复杂查询，我们给图谱建立了两种索引：一个是全文索引，主要用于关键词检索；另一个是向量索引，用于语义相似度查询，当然，建立向量索引需要先有向量，这里我们使用的Embedding模型是BGE，这是一个开箱即用的高质量Embedding模型，不需要微调就能有很好的效果。
以上就是这个图谱项目的全部内容。
[bookmark: _Toc221434470]在线教育智能RAG客服项目（Rasa Pro）
[bookmark: _Toc221434471]项目周期
2人团队，总计约5.5个月。
需求分析与技术选型2周
环境搭建与熟悉框架3周
基础任务流开发与集成4周
测试与部署2周
GraphRAG流程开发1周
集成与调试2周
LLM微调数据准备2周
LLM微调与评估1周
模型部署与测试2周
更多任务流扩展4周
[bookmark: _Toc221434472]功能介绍
基于Rasa Pro框架结合LLM和知识图谱构建的在线教育智能客服系统，主要有以下功能：
提供任务型对话，根据预设流程进行对话，通过多轮对话交互帮助用户完成特定任务，如订单、购物车、收藏夹相关业务流程等。
提供知识库问答对话，基于知识图谱和GraphRAG，支持课程咨询、知识点关系梳理等复杂问题和多跳推理。
支持意外对话修复和闲聊，接入LLM支持用户的非业务对话，并对回复内容做出严肃限制，避免涉及敏感内容的回复。
[bookmark: _Toc221434473]实现流程
[bookmark: _Toc221434474]调用流程
部署服务：Rasa Pro + LLM（vllm部署） + 知识图谱（neo4j）+ Embedding模型（fastapi+uvicorn）
后端服务：Rasa提供restful接口，供前端调用。
前端服务：公司自研web、app，调用后端服务。
[bookmark: _Toc221434475]实现流程
[image: 图片包含 图表
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用户query
=》Rasa对话理解（读取tracker store，调用LLM）
=》Rasa对话管理器（执行flow或者pattern）
-》匹配到flow，执行flow和对应的action，返回结果
-》未匹配到flow，执行pattern_search -> 执行企业搜索策略 -> 调用GraphRAG
	-》标签路由：LLM识别问题涉及的节点类型和实体
    -》节点检索：使用混合检索找到候选入口节点
    -》Cypher生成：LLM根据入口节点和问题生成Cypher查询语句
    -》语句验证：验证Cypher语句的正确性
    -》语句校正：如有错误则进行校正
    -》执行查询：在Neo4j中执行Cypher查询
    -》返回结果：将查询结果返回
-》pattern_search无结果-》最终回退到pattern-chat闲聊
    -》更新tracker store：添加新对话、更新slot等
=》Rasa NLG：将结果输入到LLM上下文，由LLM生成回复
[bookmark: _Toc221434476]技术细节
[bookmark: _Toc221434477]Rasa Pro框架介绍
[image: 图片包含 QR 代码
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CALM由三部分组成：对话理解、对话管理、响应生成
对话理解：
当用户发送消息时，LLM命令生成器从tracker store读取完整对话记录与已收集的信息，调用LLM，识别用户意图、提取槽位，并生成下一步的命令列表，发送给对话管理器。
这里prompt的内容包括：
① 任务描述
② 可用的Flows和Slots（开启流程检索，只放匹配度高的几个流程）
③ 可用操作：start flow、set slot、search and reply等
④ 通用指令：指令+描述
⑤ 决策规则表：满足xx条件，触发xx指令=》生成xx命令
⑥ 当前状态：活跃的flow、当前请求的slot和已填充的slots等
⑦ 对话历史
⑧ 要求生成最新命令序列
这里使用的SearchReadyLLMCommandGenerator，可以触发RAG。
对话管理：
对话管理器接收命令序列，采取下一步操作：
启动、停止或回复流程
对话模式流程处理意外交互
执行企业搜索RAG
收集信息
触发action
响应生成：
利用上下文响应重述器，生成自然的回复，提高对话的流程性和连贯性。
这里配置了LLM进行对执行结果的重述响应。
Rasa构建AI助手流程
配置rasa：pipeline、policy、endpoint等
根据业务设计和用户行为设计流程。
编写流程中设计的槽位、响应、动作等。
自定义动作通过继承Action类并重写run方法来实现，可以调用外部API，查询数据库或执行其他逻辑。
槽位和对话历史会自动存储在track store中。
训练并调试助手。在调试过程中将对话保存为端到端测试示例。
微调小型语言模型用于执行命令生成任务。将其部署并集成到Rasa中。
[bookmark: _Toc221434478]任务型对话
[image: 图形用户界面, 应用程序
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在流程中定义一个业务操作的各个步骤。
通过槽位存储操作过程中所需的信息。
通过定义响应来引导LLM如何回复用户。
通过编写自定义动作来调用外部API，查询或操作业务数据库，来获取业务相关信息或执行用户操作。
[bookmark: _Toc221434479]信息型对话
结合知识图谱与GraphRAG，支持复杂的课程咨询、知识点梳理等功能。
[bookmark: _Toc221434480]生成命令生成模型微调数据
[image: 图示
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准备覆盖重要对话流程的端到端测试数据，执行rasa命令生成微调数据集。
[bookmark: _Toc221434481]命令生成模型微调与部署
数据集
由Rasa合成数据模块生成，覆盖高频步骤路径与边界场景（如模糊意图、多意图、口语化表达等）。
共计约1万条样本，按8：2划分训练集和验证集。
训练集：8000条左右。
验证集：2000条左右。
模型训练
	预训练模型
	Qwen3-8B

	超参数
	最大序列长度
	4096

	
	训练轮次
	3

	
	LoRA
	秩r
	16

	
	
	目标模块
	注意力和MLP部分

	
	
	缩放系数α
	16，与r相等

	
	
	Dropout概率
	0

	
	
	不微调bias

	
	
	不使用秩稳定LoRA

	
	优化器
	8bit-AdamW

	
	学习率
	2e-4

	
	权重衰减
	0.01

	
	每设备训练批次大小
	2

	
	梯度累计步数
	8

	
	每设备验证批次大小
	4

	
	训练多少步后验证一次
	50

	训练策略
	量化
	4bit

	
	启用梯度检查点以节省显存

	
	精度配置
	优先bf16，如果不支持bf16则使用fp16

	
	学习率预热
	总步数的5%

	
	学习率衰减
	余弦衰减

	训练环境
	设备
	V100 32GB

	
	框架
	Unsloth+Transformers

	训练时长
	1.5小时（训练60分钟+验证30分钟）

	训练结果
	初始损失值
	2.4

	
	最终验证集损失值
	1.0

	模型部署
	vllm部署

	
	最大序列长度
	4096

	
	显存占用
	22G


[image: 图示
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[bookmark: _Toc221434482]信息型对话（GraphRAG）
LLM根据Prompt从用户输入中提取入口节点实体和其对应的类型。
获取入口节点实体和标签之后，使用混合检索从Neo4j中检索出若干候选入口节点。
[image: 图表, 图示

描述已自动生成]
LLM根据用户输入、候选入口节点、Neo4j的schema信息，生成Cypher查询语句。
将生成的Cypher语句交给LLM进行验证，返回Cypher中的存在的语法与逻辑错误。
LLM根据验证出的错误信息对Cypher进行修正，得到最终的Cypher语句。
执行查询语句，将查询结果返回LLM作为上下文参考。
LLM根据用户输入和上下文参考生成回复。
[image: 图示, 示意图

描述已自动生成]
[bookmark: _Toc221434483]项目总结
该项目实现了基于Rasa Pro框架的在线教育智能客服系统，集成了大语言模型、任务型对话流程管理、知识图谱和GraphRAG。
能够自动化处理课程咨询、订单管理、购物车管理、收藏夹管理、知识点查询等核心业务场景，提供高效的客户服务解决方案。
项目主要包含任务型对话部分和信息型对话部分，支持闲聊。
任务型对话针对结构化的目标导向任务，如查询订单或移除收藏，通过预定义流程管理输入输出。
信息型对话则集成RAG和GraphRAG，利用外部知识库响应用户问题，如课程搜索和推荐。
首先我们使用Rasa Pro框架构建AI助手，基于CALM（对话理解、管理、响应生成）设计流程。
在对话理解中，采用SearchReadyLLMCommandGenerator，根据prompt将用户消息转换为命令。多轮对话的对话历史、槽位信息由tracker store存储和更新。
prompt包括当前状态、对话历史、可用流程/槽位/动作、可用操作、决策规则等。
对话管理接收命令执行操作，如路由流程、收集信息、执行动作、或处理意外交互，通过对话模式（如修复、导航、外部支持）处理非线性对话。
响应生成利用上下文重述器生成自然回复。
构建流程时，在YAML文件中定义流程ID、描述和步骤，包括收集信息、执行动作、设置槽位等；编写槽位存储信息、响应引导回复、自定义动作调用外部API或数据库。
为优化命令生成并提高响应速度，我们准备了端到端测试数据，使用Rasa命令标注模块提取命令，合成数据生成模块创建重述版本，最终生成微调数据集。
数据集覆盖高频路径和边界场景，共计约1万条样本，训练集8000条、验证集2000条。
预训练模型选择Qwen3-8B，采用LoRA微调。训练时使用4bit量化、梯度检查点、bf16精度。每设备训练批次大小2，梯度累计步数8；使用Unsloth在V100单卡上训练。
之后使用vllm部署模型，最大序列长度4096。
对于信息型对话我们结合了知识图谱和GraphRAG。
LLM从用户输入提取入口节点实体和类型，使用混合检索从Neo4j中获取候选节点。
根据用户输入、候选节点和schema生成Cypher查询语句，之后LLM验证并修正语法逻辑错误。
得到修正后的Cypher语句后执行查询，将结果作为上下文参考生成回复。
结合任务型对话和信息型对话功能，最终实现了支持多场景的AI助手，可满足不同业务的需求。
[bookmark: _Toc221434484]智医助手图谱项目（Neo4j）
[bookmark: _Toc221434485]项目周期
2人团队，总计约3个月。
需求分析与架构设计2周
数据管道搭建与调试3周
实体抽取模块开发与测试4周
索引构建与应用层开发1周
部署与测试2周
[bookmark: _Toc221434486]功能介绍
互联网医疗知识图谱基于Neo4j图数据库构建，包含疾病、科室、症状、诱因、药物、食物、传播途径等。
数据的来源包含三部分。一是开源医疗知识图谱种的结构化数据，二是开源带标注的医疗数据集，三是部分医学书籍和期刊等非结构化数据。
为方便上层应用，为图谱中的数据构建了全文索引和向量索引，以支持全文检索和语义检索。
完整架构如下图所示：


[bookmark: _Toc221434487]实现流程
[bookmark: _Toc221434488]数据建模
图数据库
图数据库中的数据模型如下图所示。
[image: 图示
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[bookmark: _Toc221434489]实体抽取
在利用医学书籍和期刊构建知识图谱时，我们需要从文本片段中将疾病、症状、诱因、并发症等实体和关系抽取出来。此外如果期刊是英文我们需要先将其翻译为中文。所有抽取出的内容必须经过人工审核通过之后才能存入知识图谱。
医学实体和关系抽取使用的模型是百度开源的通用抽取模型——UIE，其基于ERNIE模型，并在ERNIE模型的基础上增加了两个线性层，一个用于预测实体的起始位置，一个用于预测结束位置。
[image: 日程表
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ERNIE和BERT的结构类似，都是编码器模型。不同的是预训练方式，BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
[image: 图形用户界面, 应用程序
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[bookmark: _Toc221434490]创建索引
为方便上层应用查询，创建了全文索引和向量索引。
全文索引
全文索引的基本原理如下图所示：
[image: 图形用户界面, 图示

描述已自动生成]
向量索引
Neo4j底层的向量索引算法为HNSW（Hierarchical Navigable Small World），其原理图如下所示：
[image: 图表, 雷达图
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HNSW算法借鉴了如下算法：
NSW（Navigable Small World）
[image: Build K-Nearest Neighbor (k-NN) Similarity Search Engine with Elasticsearch  - OpenSearch]
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[bookmark: _Toc221434491]技术细节
[bookmark: _Toc221434492]实体抽取模型
实体抽取采用百度开源的UIE模型，UIE支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想，因此又对齐进行了微调。微调细节如下图所示：
[image: 图示
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[bookmark: _Toc221434493]Embedding模型
采用BAAI/bge-small-zh-v1.5，向量维度为512。
[bookmark: _Toc221434494]总结
我们搭建这互联网医疗知识图谱的初衷主要是为上层的AI应用提供数据支撑，比如智能客服等。
这个图谱主要的数据来源是一些开源的医疗知识图谱数据和开源的带标注医学数据集，包括疾病、症状、诱因、并发症等，这些大都是结构化的数据，除此之外，还有一些非结构化的数据，包括医学书籍和期刊等，我们需要从这些数据中将疾病、症状等和他们之间的关系抽取出来，以构建医疗知识网络。
我们使用的是Neo4j图数据库来构建知识图谱。
同步过程中的实体抽取，主要是从医学数据和期刊的文本片段中抽取各种实体和关系。如果文本是英文的，在抽取之前我们还需要将其先翻译为中文。这里我们使用了百度开源的一个通用信息抽取模型，叫做UIE，这个模型以百度自家的ERNIE预训练模型作为基础。ERNIE和BERT的结构类似，都是编码器模型。但它们的预训练方式不一样：BERT在训练时是随机掩盖若干个独立的token，然后令模型预测这些token，而ERNIE在训练时不是掩盖单个Token，而是掩盖整个实体，这样模型就能学到更丰富的实体知识，所以其在实体抽取任务上更有优势。
然后在UIE在ERNIE的基础之上，又使用了两个线性层，一个线性层用于预测实体的起始位置，另一个线性层用于预测结束位置。在推理时，根据起始位置和结束位置就能截取到实体信息了。
UIE是支持零样本预测，但在我们实际的这个场景中，直接使用的效果不太理想。所以我们人工标注了大约3万条数据，对模型进行了微调。调优之后，F1值达到了88%，基本满足了我们业务上的要求。
在抽取出实体和关系之后，必须经过人工的检查校验才能够进入Neo4j。
最后，数据进入Neo4j之后，为了支持上层复杂查询，我们给图谱建立了两种索引：一个是全文索引，主要用于关键词检索；另一个是向量索引，用于语义相似度查询，当然，建立向量索引需要先有向量，这里我们使用的Embedding模型是BGE，这是一个开箱即用的高质量Embedding模型，不需要微调就能有很好的效果。
以上就是这个图谱项目的全部内容。
[bookmark: _Toc221434495]互联网医疗智能RAG客服项目（Rasa Pro）
[bookmark: _Toc221434496]项目周期
2人团队，总计约5.5个月。
需求分析与技术选型2周
环境搭建与熟悉框架3周
基础任务流开发与集成4周
测试与部署2周
GraphRAG流程开发1周
集成与调试2周
LLM微调数据准备2周
LLM微调与评估1周
模型部署与测试2周
更多任务流扩展4周
[bookmark: _Toc221434497]功能介绍
基于Rasa Pro框架结合LLM和知识图谱构建的互联网医疗智能客服系统，主要有以下功能：
提供任务型对话，根据预设流程进行对话，通过多轮对话交互帮助用户完成特定任务，如挂号预约、检查预约、查看病历相关业务流程等。
提供知识库问答对话，基于知识图谱和GraphRAG，支持疾病信息咨询、症状解读、预防手段查询等复杂问题和多跳推理。
支持意外对话修复和闲聊，接入LLM支持用户的非业务对话，并对回复内容做出严肃限制，避免涉及敏感内容的回复。
[bookmark: _Toc221434498]实现流程
[bookmark: _Toc221434499]调用流程
部署服务：Rasa Pro + LLM（vllm部署） + 知识图谱（neo4j）+ Embedding模型（fastapi+uvicorn）
后端服务：Rasa提供restful接口，供前端调用。
前端服务：公司自研web、app，调用后端服务。
[bookmark: _Toc221434500]实现流程
[image: 图示
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用户query
=》Rasa对话理解（读取tracker store，调用LLM）
=》Rasa对话管理器（执行flow或者pattern）
-》匹配到flow，执行flow和对应的action，返回结果
-》未匹配到flow，执行pattern_search -> 执行企业搜索策略 -> 调用GraphRAG
	-》标签路由：LLM识别问题涉及的节点类型和实体
    -》节点检索：使用混合检索找到候选入口节点
    -》Cypher生成：LLM根据入口节点和问题生成Cypher查询语句
    -》语句验证：验证Cypher语句的正确性
    -》语句校正：如有错误则进行校正
    -》执行查询：在Neo4j中执行Cypher查询
    -》返回结果：将查询结果返回
-》pattern_search无结果-》最终回退到pattern-chat闲聊
    -》更新tracker store：添加新对话、更新slot等
=》Rasa NLG：将结果输入到LLM上下文，由LLM生成回复
[bookmark: _Toc221434501]技术细节
[bookmark: _Toc221434502]Rasa Pro框架介绍
[image: 图片包含 QR 代码
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CALM由三部分组成：对话理解、对话管理、响应生成
对话理解：
当用户发送消息时，LLM命令生成器从tracker store读取完整对话记录与已收集的信息，调用LLM，识别用户意图、提取槽位，并生成下一步的命令列表，发送给对话管理器。
这里prompt的内容包括：
① 任务描述
② 可用的Flows和Slots（开启流程检索，只放匹配度高的几个流程）
③ 可用操作：start flow、set slot、search and reply等
④ 通用指令：指令+描述
⑤ 决策规则表：满足xx条件，触发xx指令=》生成xx命令
⑥ 当前状态：活跃的flow、当前请求的slot和已填充的slots等
⑦ 对话历史
⑧ 要求生成最新命令序列
这里使用的SearchReadyLLMCommandGenerator，可以触发RAG。
对话管理：
对话管理器接收命令序列，采取下一步操作：
启动、停止或回复流程
对话模式流程处理意外交互
执行企业搜索RAG
收集信息
触发action
响应生成：
利用上下文响应重述器，生成自然的回复，提高对话的流程性和连贯性。
这里配置了LLM进行对执行结果的重述响应。
Rasa构建AI助手流程
配置rasa：pipeline、policy、endpoint等
根据业务设计和用户行为设计流程。
编写流程中设计的槽位、响应、动作等。
自定义动作通过继承Action类并重写run方法来实现，可以调用外部API，查询数据库或执行其他逻辑。
槽位和对话历史会自动存储在track store中。
训练并调试助手。在调试过程中将对话保存为端到端测试示例。
微调小型语言模型用于执行命令生成任务。将其部署并集成到Rasa中。
[bookmark: _Toc221434503]任务型对话
[image: 图形用户界面, 文本, 应用程序
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在流程中定义一个业务操作的各个步骤。
通过槽位存储操作过程中所需的信息。
通过定义响应来引导LLM如何回复用户。
通过编写自定义动作来调用外部API，查询或操作业务数据库，来获取业务相关信息或执行用户操作。
[bookmark: _Toc221434504]信息型对话
结合知识图谱与GraphRAG，支持复杂的疾病查询、症状解读等功能。
[bookmark: _Toc221434505]生成命令生成模型微调数据
[image: 图示
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准备覆盖重要对话流程的端到端测试数据，执行rasa命令生成微调数据集。
[bookmark: _Toc221434506]命令生成模型微调与部署
数据集
由Rasa合成数据模块生成，覆盖高频步骤路径与边界场景（如模糊意图、多意图、口语化表达等）。
共计约1万条样本，按8：2划分训练集和验证集。
训练集：8000条左右。
验证集：2000条左右。
模型训练
	预训练模型
	Qwen3-8B

	超参数
	最大序列长度
	4096

	
	训练轮次
	3

	
	LoRA
	秩r
	16

	
	
	目标模块
	注意力和MLP部分

	
	
	缩放系数α
	16，与r相等

	
	
	Dropout概率
	0

	
	
	不微调bias

	
	
	不使用秩稳定LoRA

	
	优化器
	8bit-AdamW

	
	学习率
	2e-4

	
	权重衰减
	0.01

	
	每设备训练批次大小
	2

	
	梯度累计步数
	8

	
	每设备验证批次大小
	4

	
	训练多少步后验证一次
	50

	训练策略
	量化
	4bit

	
	启用梯度检查点以节省显存

	
	精度配置
	优先bf16，如果不支持bf16则使用fp16

	
	学习率预热
	总步数的5%

	
	学习率衰减
	余弦衰减

	训练环境
	设备
	V100 32GB

	
	框架
	Unsloth+Transformers

	训练时长
	1.5小时（训练60分钟+验证30分钟）

	训练结果
	初始损失值
	2.4

	
	最终验证集损失值
	1.0

	模型部署
	vllm部署

	
	最大序列长度
	4096

	
	显存占用
	22G


[image: 图示
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[bookmark: _Toc221434507]信息型对话（GraphRAG）
LLM根据Prompt从用户输入中提取入口节点实体和其对应的类型。
获取入口节点实体和标签之后，使用混合检索从Neo4j中检索出若干候选入口节点。
[image: 图表, 图示
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LLM根据用户输入、候选入口节点、Neo4j的schema信息，生成Cypher查询语句。
将生成的Cypher语句交给LLM进行验证，返回Cypher中的存在的语法与逻辑错误。
LLM根据验证出的错误信息对Cypher进行修正，得到最终的Cypher语句。
执行查询语句，将查询结果返回LLM作为上下文参考。
LLM根据用户输入和上下文参考生成回复。
[image: 图示, 示意图
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[bookmark: _Toc221434508]项目总结
该项目实现了基于Rasa Pro框架的互联网医疗智能客服系统，集成了大语言模型、任务型对话流程管理、知识图谱和GraphRAG。
能够自动化处理挂号预约、检查预约、住院管理、病历查看、疾病症状咨询等核心业务场景，提供高效的客户服务解决方案。
项目主要包含任务型对话部分和信息型对话部分，支持闲聊。
任务型对话针对结构化的目标导向任务，如挂号预约或检查报告查询，通过预定义流程管理输入输出。
信息型对话则集成RAG和GraphRAG，利用外部知识库响应用户问题，如疾病信息咨询、症状解读等。
首先我们使用Rasa Pro框架构建AI助手，基于CALM（对话理解、管理、响应生成）设计流程。
在对话理解中，采用SearchReadyLLMCommandGenerator，根据prompt将用户消息转换为命令。多轮对话的对话历史、槽位信息由tracker store存储和更新。
prompt包括当前状态、对话历史、可用流程/槽位/动作、可用操作、决策规则等。
对话管理接收命令执行操作，如路由流程、收集信息、执行动作、或处理意外交互，通过对话模式（如修复、导航、外部支持）处理非线性对话。
响应生成利用上下文重述器生成自然回复。
构建流程时，在YAML文件中定义流程ID、描述和步骤，包括收集信息、执行动作、设置槽位等；编写槽位存储信息、响应引导回复、自定义动作调用外部API或数据库。
为优化命令生成并提高响应速度，我们准备了端到端测试数据，使用Rasa命令标注模块提取命令，合成数据生成模块创建重述版本，最终生成微调数据集。
数据集覆盖高频路径和边界场景，共计约1万条样本，训练集8000条、验证集2000条。
预训练模型选择Qwen3-8B，采用LoRA微调。训练时使用4bit量化、梯度检查点、bf16精度。每设备训练批次大小2，梯度累计步数8；使用Unsloth在V100单卡上训练。
之后使用vllm部署模型，最大序列长度4096。
对于信息型对话我们结合了知识图谱和GraphRAG。
LLM从用户输入提取入口节点实体和类型，使用混合检索从Neo4j中获取候选节点。
根据用户输入、候选节点和schema生成Cypher查询语句，之后LLM验证并修正语法逻辑错误。
得到修正后的Cypher语句后执行查询，将结果作为上下文参考生成回复。
结合任务型对话和信息型对话功能，最终实现了支持多场景的AI助手，可满足不同业务的需求。
[bookmark: _Toc221434509]ITS技术服务系统
[bookmark: _Toc221434510]项目周期与分工
3人团队，一个半月
需求分析&设计2周
核心功能开发2周
前端开发&集成2周
测试&优化&上线2周
[bookmark: _Toc221434511]第一阶段：需求分析与架构设计（week 1-2）
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[bookmark: _Toc221434512]第二阶段：核心功能开发（week 3-4）
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[bookmark: _Toc221434513]第三阶段：前端开发与联调（week 4-5）
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[bookmark: _Toc221434514]第四阶段：测试与上线（week 5-6）
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[bookmark: _Toc221434515]团队分工建议：
后端开发（1-2人）：API开发、多智能体框架、MCP集成，数据库
前端开发（1人）：Vue界面、SSE处理、Markdown渲染
架构/全栈（1人）：架构设计、技术攻关、Code Review
[bookmark: _Toc221434516]项目概述
[bookmark: _Toc221434517]项目背景
为企业客户提供⼀站式智能客服解决⽅案，涵盖技术咨询、实时资讯查询、线下服务站定位与导航等功能。
技术咨询：解答⽤⼾的技术问题（如系统蓝屏、软件故障等）。 
实时资讯：提供股票⾏情、天⽓预报、新闻等实时信息 。
服务站查询：基于用户位置推荐最近的线下服务站并提供导航。
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[bookmark: _Toc221434520]系统架构
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[bookmark: _Toc221434524]多智能体编排模块
架构设计
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主调度智能体实现流程
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[image: ]
[bookmark: _Toc221434526]MCP服务架构图
[image: ]
[bookmark: _Toc221434527]会话管理模块
会话存储架构
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会话管理流程
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[bookmark: _Toc221434528]技术细节与痛点（常问！！！）
[bookmark: _Toc221434529]核心技术点
多智能体协作机制
技术要点：
分层设计：主调度+专家的两级架构，职责分离
工具转换：使用@function_tool装饰器将子智能体包装为工具
上下文传递：通过工具参数传递用户原始输入
异步执行：子智能体内部使用Runner.run()独立运行
设计优势：
优势1：可扩展性强
	新增领域专家只需：
创建新的Agent定义
在工厂中注册为@function_tool
在主调度提示词中添加工具说明
优势2：故障隔离
某个子智能体异常不会影响其他智能体
主调度可以捕获异常并返回友好提示
优势3：独立优化
每个子只能体可以独立调优：
使用不同模型
使用不同的提示词
使用不同的工具集
SSE流式响应实现
技术要点：
AsyncGenerator：Python异步生成器实现流式产出
事件分类：THINKING / PROCESS / ANSWER 三类事件
前端解析：ReadableStream + TextDecoder 逐块读取
状态管理：前端维护消息列表状态，实时更新 UI
数据格式：
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MCP协议集成
技术要点：
协议标准：Model Context Protocol 是标准化的⼯具集成协议
传输方式：使⽤ SSE (Server-Sent Events) 作为传输层
工具发现：MCP 服务⾃动暴露可⽤⼯具列表
生命周期：应⽤启动时连接，关闭时清理
集成模式：
[image: ]
[bookmark: _Toc221434530]痛点问题与解决方案
用户定位不准确问题
问题描述：
用户可能不提供具体地址，或提供的地址无法解析，导致服务站推荐不准确。
解决方案
三级定位降级策略
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智能体意图误判问题
问题描述：
用户输入模糊时，主调度智能体可能选择错误的子智能体处理。
解决方案
提示词工程优化
核心原则：
任务完整性原则：
只处理用户当前消息中“明确提到”的任务，禁止推测用户可能的隐含需求。
工具选择规则：
	用户意图关键词
	选择工具

	技术问题、故障、蓝屏、报错
	consult_technical_expert

	股票、天气、新闻、实时
	consult_technical_expert

	服务站、维修点、附近、导航
	query_service_station_and_navigate

	怎么去、路线、位置
	query_service_station_and_navigate


禁止事项：
不要主动添加用户未提及的任务
不要对工具返回结果进行二次改写
不要在明确需求时推荐导航
并发请求数据库连接耗尽
问题描述：
高并发场景下频繁创建数据库连接导致性能下降或者连接耗尽。
解决方案
连接池管理：
功能：
· 连接池管理-创建和管理数据库连接的池子
· 连接复用-重复现有连接，避免频繁创建/销毁连接的开销
· 资源控制-限制并发连接数，防止数据库过载
· 线程安全-提供线程安全的连接获取机制
技术实现：
· 单例模式：使用类变量_pool确保全局只有一个连接池实例
· 懒加载：只有在首次调用get_pool()时才创建连接池
· 使用DBUtils库：依赖dbutils.pooled_db.PooledDB实现连接池
· PyMySQL驱动：使用PyMySQL作为MySQL数据库驱动程序
使用示例：
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前端消息状态管理复杂
问题描述：
流式响应场景下，需要处理多种消息类型（思考、过程、答案），状态管理容易混乱。
解决方案
消息类型分离与状态管理：
首先枚举消息类型：
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然后定义状态变量：
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THINKING类型消息处理：
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ANSWER类型消息处理：
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MCP服务连接不稳定的问题
问题描述：
外部MCP服务（百度地图、搜索引擎）可能出现网络波动或服务不可用。
解决方案
优雅降级和错误处理：
[image: ]
[bookmark: _Toc221434531]性能优化实践
历史对话裁剪
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距离计算优化
Haversine 公式
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[bookmark: _Toc221434532]项目总结
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[bookmark: _Toc221434534]技术收获
OpenAI Agents SDK使用
多智能体编排与协作
@function_tool工具定义
Runner流式执行机制
MCP协议实践
MCPServerSse客户端使用
工具自动发现与调用
生命周期管理
FastAPI开发经验
Pydantic数据验证
AsyncGenerator流式响应
CORS跨域配置
系统设计思维
分层架构设计
容错和降级策略
提示词工程优化
[bookmark: _Toc221434535]可优化方向
	方向
	具体优化

	性能优化
	添加Redis缓存相似问题响应

	功能扩展
	用户画像、个性化推荐、多租户支持

	AI增强
	向量数据库语义检索、多轮对话摘要

	监控告警
	接入Prometheus + Grafana监控

	部署优化
	Docker容器化、K8s编排、CI/CD流水线


[bookmark: _Toc221434536]面试高频问题与回答
[bookmark: _Toc221434537]项目介绍类
问题1：简单介绍一下这个项目
回答要点：这是⼀个基于多智能体架构的智能客服系统，主要服务于企业的线下服务⽹络。系统采⽤主调度 +专家的两级智能体架构，⽀持技术问题咨询、实时资讯查询、服务站定位与导航三⼤核⼼功能。技术上，后端使⽤FastAPI + OpenAI Agents SDK，通过MCP协议 集成百度地图和搜索引擎，前端使⽤ Vue 3，实现了流式响应的对话体验。 我在项⽬中主要负责多智能体框架设计和后端核⼼功能开发。
为什么选择多智能体架构而不是单一大模型？
选择多智能体主要基于以下几点考虑：
· 职责分离：不同领域的问题由专门的智能体处理，便于独立优化提示词和工具
· 可扩展性：新增业务领域只需添加新的专家智能体，不影响现有功能
· 成本优化：主调度只做意图识别和路由，可以使用较小的模型；专家智能体根据任务的复杂度选择合适的模型
[bookmark: _Toc221434538]技术深度类
SSE流式响应是如何实现的？和WebSocket有什么区别？
实现方式：
后端使用FastAPI的StreamingResponse，配合Python的AsyncGenerator生成SSE数据流。
前端使用fetch+ReadableStream 逐块读取，解析data：前缀的JSON数据
与WebSocket的区别
	特性
	SSE
	WebSocket

	方向
	单向（服务端→客户端）
	双向

	协议
	HTTP
	独立协议

	重连
	自动重连
	需手动实现

	适用场景
	服务端推送
	实时双向通信


对于AI对话这种只需要服务端推送的场景，SSE更简单且足够使用。
MCP（模型上下文工程）协议是什么？你是如何集成的？
MCP（Model Context Protocol）是由Anthropic提出的标准化工具集成协议，用于让AI模型调用外部工具。
集成方式：
· 使用MCPServerSse客户端连接MCP服务（如百度地图）
· MCP服务会自动暴露可用工具列表（如geocode、ip_location）
· 在智能体定义时通过mcp_servers参数注册
· 智能体运行时可以像调用本地函数一样调用MCP工具
优势：
标准化协议、工具自动发现、跨平台兼容。
数据库连接池是如何工作的？为什么要用连接池？
为什么要用连接池？
数据库连接创建开销大（TCP三次握手、认证等）
高并发时频繁创建/销毁连接会导致性能下降
数据库有最大连接数限制
工作原理：
应用启动时预创建一定数量的连接（mincached）
请求到来时从池中获取空闲连接
请求结束后将连接归还到池中（而非真正关闭）
连接池维护最大连接数(maxconnections)，超出时排队等待
我们的配置：使用DBUtils的PooledDB，最大5个连接，初始两个空闲连接。
[bookmark: _Toc221434539]问题解决类
遇到过什么技术难点？如何解决的？
回答示例一：用户定位问题
问题：
用户不一定会提供具体地址，导致无法准确推荐附近服务站。
解决方案：
设计了三级定位降级策略
优先从用户输入中提取地址进行地理编码
如果没有地址，使用IP定位获取大致位置
如果IP定位也失败，使用默认位置（北京）作为兜底
这样保证了功能的可用性，同时尽可能提高定位精度。
回答示例二：流式消息状态管理
问题：
SSE返回的消息分为思考、过程、答案三种类型，需要分别渲染，状态管理容易混乱。
解决方案：
定义统一的消息枚举类型
维护[当前正在接受的消息]的引用变量
根据SSE事件类型判断是追加内容还是创建新消息
消息发送完成后重置状态
如何保证系统的高可用？
· 外部服务降级：MCP服务不可用时有兜底方案（如默认位置）
· 连接池管理：数据库使用连接池，避免连接耗尽
· 错误重试：智能体调用失败时支持自动重试
· 日志监控：多级日志(info/error/debug)便于问题定位
· 上下文裁剪：历史对话子保留最近N轮，避免token超限
[bookmark: _Toc221434540]设计思考类
如果让你重新设计这个系统，你会做出哪些改进？
回答要点：
· 引入向量数据库：使用Milvus/Faiss存储知识库文档，提升语义检索精度
· 对话摘要：长对话使用LLM生成摘要，而非简单裁剪
· 分布式部署：使用Kubernetes实现水平扩展
· 可观测性：集成OpenTelemetry实现分布式追踪
· A/B测试框架：对比不同提示词和模型的效果
多智能体之间是如何通信的？
本项目采用的是函数调用的通信方式：
· 子智能体被包装为@function_tool装饰的函数
· 主调度智能体通过工具调用的方式调用子智能体
· 子智能体执行完成后，结果作为工具调用的返回值传回
这种方式的优点是：
· 实现简单，不需要消息队列
· 同步调用，易于追踪调试
· 与OpenAI Function Calling原生兼容
如果是更加复杂的场景（如多智能体并行，异步协作），可能需要引入消息队列（如Redis/RabbitMQ）
[bookmark: _Toc221434541]项目延申类
这个项目支持多少并发？如何进一步提升？
当前瓶颈分析：
· 数据库连接池5个连接
· LLM API调用延迟较高（通常1-10秒）
· 单实例部署
提升方案：
· 水平扩展：部署多个FastAPI实例，使用Nginx负载均衡
· 异步优化：确保所有I/O操作都是异步的
· 流控限速：保护LLM API，防止超限
· 连接池扩容：根据并发数量调整数据库连接池大小
[bookmark: _Toc221434542]面试口述版项目总结
[bookmark: _Toc221434543]30秒版
我参与开发了⼀个基于多智能体架构的智能客服系统。系统采⽤「主调度+专家」的两级架构，⽀持技术咨询、实时资讯和服务站导航三⼤功能。后端使⽤ FastAPI + OpenAI Agents SDK，通过 MCP 协议集成百度地图，前端使⽤ Vue 3 实现流式对话体验。我主要负责多智能体框架设计和后端核⼼开发。
[bookmark: _Toc221434544]2分钟版
项目背景
这是⼀个企业级智能客服系统，⽬标是为企业的线下服务⽹络提供智能化⽀持。用户可以通过对话 ⽅式咨询技术问题、查询实时资讯，以及定位附近的服务站并获取导航。 
技术架构 
系统采⽤多智能体架构，分为三层： 
· 主调度智能体：负责意图识别和任务路由 
· 技术专家智能体：处理技术问题和资讯查询 
· 业务专家智能体：处理服务站查询和导航 
后端使⽤ FastAPI 框架，集成 OpenAI Agents SDK 实现智能体编排。通过 MCP 协议对接百度地图 和搜索引擎。前端使⽤ Vue 3，实现了 SSE 流式响应，⽤⼾能实时看到 AI 的思考过程。 
我的职责 
我主要负责多智能体框架的设计与实现，包括智能体间的⼯具调⽤机制、SSE 流式响应的前后端实 现，以及⽤⼾定位的三级降级策略设计。 
技术亮点 
项⽬有⼏个技术亮点：⼀是多智能体的⼯具化设计，⼦智能体被封装为可调⽤的⼯具；⼆是三级定 位策略保证了服务的可⽤性；三是完整的会话管理⽀持多轮对话。
[bookmark: _Toc221434545]	5分钟版
项⽬背景与⽬标 
这是⼀个企业级的智能客服系统，服务于企业的线下服务站⽹络。传统客服系统响应慢、⼈⼯成本 ⾼，我们的⽬标是通过 AI 技术实现 7x24 ⼩时的智能服务，覆盖三个核⼼场景：技术问题咨询、实 时信息查询、以及服务站定位导航。
整体架构设计 
系统采⽤前后端分离架构，分为四层： 
展示层：Vue 3 + Element Plus，实现聊天界⾯和会话管理 
网关层：FastAPI 应⽤，提供 RESTful API 和 SSE 流式接⼝ 
业务层：多智能体服务，包含主调度和两个专家智能体 
基础设施层：AI 模型、MCP 服务、MySQL 数据库、⽇志系统 
核⼼是多智能体协作机制：主调度智能体接收⽤⼾请求后，根据意图选择合适的⼦智能体处理。⼦智能体通过 @function_tool 装饰器包装为⼯具，这样主调度可以像调⽤函数⼀样调⽤它们。 
核⼼技术实现 
流式响应：使⽤ FastAPI 的 StreamingResponse 配合 Python AsyncGenerator，将 AI 的思考过 程、⼯具调⽤、最终答案分类型推送给前端。前端通过 ReadableStream 逐块解析，实时更新 UI。
 MCP 集成：MCP 是 Model Context Protocol，⼀种标准化的⼯具集成协议。我们⽤它对接百度地图服务，智能体可以调⽤地理编码、IP 定位、⽣成导航链接等能⼒。 
定位策略：⽤⼾查询服务站时可能不提供具体地址，我设计了三级降级⽅案：优先解析⽤户输⼊中的地址，其次使⽤ IP 定位，最后兜底到默认位置。这样既保证了准确性，⼜确保功能可⽤。
遇到的挑战与解决⽅案 
最⼤的挑战是智能体意图误判。⽐如⽤户说「帮我看看」，可能是技术问题也可能是服务站查询。我们通过提⽰词⼯程优化，明确定义了每种意图的关键词特征，并设计了「只响应明确需求，不推 测隐含意图」的原则。
另⼀个挑战是前端状态管理。SSE 返回的消息有三种类型，需要分别渲染。我设计了消息类型枚举 和「当前消息引⽤」机制，确保追加内容时不会创建重复消息。 
项⽬成果与收获 
项⽬最终实现了完整的智能客服功能，⽀持多轮对话和会话持久化。技术上，我深⼊理解了多智能 体架构设计、SSE 流式通信、MCP 协议集成。⼯程上，锻炼了从需求分析到架构设计再到编码实现 的全流程能⼒。 
如果有机会重构，我会考虑引⼊向量数据库提升知识检索精度，以及添加 A/B 测试框架对⽐不同提⽰词的效果。
[bookmark: _Toc221434546]STAR法则回答模板
问题：请介绍一个你解决过的技术难题
S（Situation）-情境：
在开发智能客服系统时，用户查询附近服务站经常定位不准
T（Task）-任务：
我们需要设计一个可靠的定位方案，在各种情况下都能给出合理的位置
A（Action）-行动：
我设计了三级降级策略：
优先解析用户输入中的地址（如‘我在中关村’）
如果没有地址，使用IP定位获取城市级位置
如果IP定位失败，使用默认位置（北京）作为兜底
同时我在返回结果中标注了数据来源，让用户知道结果的可信度
R（Result）-结果：
方案上线后，服务站查询成功率从75%提升到99%，用户反馈定位准确性也明显提高。
[bookmark: _Toc221434547]常见追问
	追问
	应答要点

	为什么FastAPI不用Flask？
	原神异步支持、自动OpenAPI文档、性能更好

	为什么SSE不用WebSocket？
	AI对话时单向推送，SSE更简单，自动重连

	多智能体会不会增加延迟？
	会，但职责分离带来的可维护性收益更大；可通过模型选型优化。

	如何保证AI回答质量？
	提示词工程+知识库兜底+禁止编造原则

	项目上线了吗？有数据吗？
	内部测试阶段/日均XX请求/平均响应X秒（根据实际情况）


[bookmark: _Toc221434548]技术亮点速记
[bookmark: _Toc221434549]多智能体架构
主调度+专家的两级设计
子智能体包装为@function_tool
职责分离、可扩展、故障隔离
[bookmark: _Toc221434550]SSE流式响应
FastAPI StreamingResponse + AsyncGenerator
前端 ReadableStream + TextDecoder
三类事件: THINKING / PROCESS / ANSWER
[bookmark: _Toc221434551]MCP协议集成
Anthropic 提出的标准化工具协议
MCPServerSse 连接百度地图、搜索引擎
工具自动发现、跨平台兼容
[bookmark: _Toc221434552]三级定位策略
地址解析 → IP 定位 → 默认位置 
保证功能可用性的降级方案
[bookmark: _Toc221434553]数据库连接池
DBUtils PooledDB
避免频繁创建/销毁连接
最大 5 连接，初始 2 连接
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[bookmark: _Toc221434555]项目周期与分工
3人团队，6周
需求分析&设计：1周
数据采集模块：1周
知识库核心开发：2周
RAG问答&前端：1周
测试&优化&上线：1周
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[bookmark: _Toc221434558]第三阶段：知识库核心模块开发（Week 3-4）
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[bookmark: _Toc221434561]团队分工建议
	角色
	职责

	后端开发（1-2人）
	数据采集、文档处理、检索服务、问答服务

	前端开发（1人）
	Vue界面、文件上传、Markdown渲染、交互优化

	架构/全栈（1人）
	架构设计、技术攻关、Code Review、性能调优
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[bookmark: _Toc221434563]项目背景
业务场景：
为企业提供一战式智能知识库解决方案，实现技术支持文档的智能检索与问答，帮助用户快速获取精准答案。
核心价值：
智能问答：基于RAG技术，将用户自然语言问题转化为精准的知识库检索，并生成结构化答案
多路召回：融合向量检索和关键词检索，显著提升召回率和检索准确性
知识管理：支持文档上传、自动切分、向量化存储，构建企业专属知识库
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[bookmark: _Toc221434569]数据采集模块（Crawler）
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数据采集是知识库系统的基础，整个流程分为五个阶段。
第一阶段：
首先启动我们的爬虫脚本（crawl_cli.py）
遍历我们的知识库编号(1-1000)
格式化编号0001，0002……
第二阶段（API调用获取数据）：
向知识库API发送GET请求
传入konwledgeNo参数
设置10s保护
获取原始HTML内容
第三阶段（HTML转Markdown）：
提取元数据（标题/摘要/关键词）
BeautifulSoup清洗HTML（移除script/style）
markdownify转换为markdown
组装结构化markdown模板
第四阶段（文件保存）：
生成文件名（文件名格式: {编号:04d}-{清洗后标题}.md）
保存到./data/crawl/
第五阶段（速率控制）：
设置50ms延迟避免API限流→继续下一条
[bookmark: _Toc221434570]文档摄入模块
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文档摄入是将原始文档转化为可检索向量的核心环节，整个流程分为六个阶段。
第一阶段（异步文件接收）：
当前用户通过前端上传文件或者调用/upload接口时，FastAPI使用aiofiles库进行异步文件处理；
采用1MB缓冲的流式读写方式，避免大文件一次性加载到内存导致OOM问题；
文件首先写入临时目录，处理完成后再移动到正式目录。
第二阶段（加载Markdown文档）：
使用LangChain的TextLoade加Markdown文档，该加载器会保留Markdown的语法 标记（如 ## 标题、 ** 加粗），返回Document对象列表，每个对象包含page_content （⽂本内容）和metadata（元数据）两个属性。
第三阶段（动态切分策略）：
系统会判断⽂档⻓度：如果内容少于3000字符，认为是⼩⽂档，直接保持完整不切分，避免过度碎⽚化导致语义割裂；如果内容超过3000字符，则使⽤RecursiveCharacter-TextSplitter 进⾏递归切分，设置每块1500字符、重叠200字符，分隔符按语义优先级排列。
第四阶段（标题注入机制）：
对于每个切分后的chunk，在内容开头添加文档来源:{原文档标题}前缀；这样做的⽬的是让每个chunk都携带来源信息，即使被切分后也能追溯到原⽂档，便于LLM在回答时正确引⽤来源。
第五阶段（向量化和批量存储）：
调⽤OpenAI的text embedding 3 large 模型将⽂本转换为3072 维向量；为避免单次API调⽤超限，采⽤batch_size=16的分批处理策略；最终将向量存储到 Chroma数据库的 its knowledge 集合中。
第六阶段：返回摄入结果，包含添加的chunk数量供前端展示。
[bookmark: _Toc221434571]检索服务模块
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检索服务模块时RAG系统的核心，采用多路召回策略提高检索质量，整个流程分为5个阶段。
第一阶段（并行的双路检索）：
第一路是向量检索，将用户问题勇敢text-embedding-3-large模型转换为3072维向量，然后在Chroma向量数据库中执行显示路检索，返回L2距离最小的Top-5文档；这一路的优势是能捕获语义相似性，比如“电脑无法开机”和“计算机启动失败”虽然泳池不同但语义相近。
第二路是关键词检索，不依赖向量而是直接匹配标题中的关键词；这一路的优势是对精确匹配场景（如型号、代码错误）效果更好。
第二阶段（关键词的两阶段排序）：
粗排阶段
使⽤Jieba对⽤⼾问题和所有⽂档标题进⾏中⽂分词，计算Jaccard相似度；
公式是分词交集大小/分词并集大小 ，同时加⼊字符级别的相似度作为补充，最终分数按7:3加权；
粗排从全量⽂档中快速筛选出Top-50候选，⼤幅缩⼩精排的计算范围。
精排阶段
将问题和Top-50标题都向量化，计算余弦相似度，与粗排分数按3:7加权得到最终分数，保留Top-5。
第三阶段（合并去重）：
将两路检索的结果合并，可能存在同⼀⽂档被两路都召回的情况；使⽤(标题, 内容前100字符) 作为唯⼀键进⾏去重，注意需要先移除"⽂档来源:xxx前缀再⽐较，确保不同chunk能被正确识别为同⼀⽂档的⽚段。
第四阶段（统一重排序）：
因为两路检索使⽤了不同的打分机制（L2距离vs余弦相似度），需要在同⼀向量空间重新计算分数；对每个去重后的候选⽂档，取内容前500字符进⾏向量化，与问题向量计 算余弦相似度作为最终得分。
第五阶段（生成回复）：
按分数降序排列后，返回Top-2⽂档给问答服务，这两个⽂档将作为LLM⽣成答案的上下⽂。
[bookmark: _Toc221434572]问答服务模块（Query）
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问答服务是将检索结果转化为⾃然语⾔答案的关键环节，整个流程分为五个阶段。
第一阶段（请求接收和参数校验）：
前端通过axios发送POST请求到 /query 接⼝，请求体包含question 字段；FastAPI使⽤Pydantic的QueryRequest 模型自动进⾏参数校验，确保question 字段存在且为字符串类型，校验失败会⾃动返回422错误码和详细的错误信息。
第二阶段（调用检索服务）：
实例化 RetrievalService 并调⽤其retrieval() ⽅法，传⼊用户问题；检索服务会执⾏多路召回、去重、重排等⼀系列操作，最终返回Top-2最相关的⽂档列表；这两个文档将作为LLM生成答案的上下⽂参考。
第三阶段（格式化检索上下文）：
将检索到的⽂档列表转换为结构化的⽂本；每个⽂档添加【资料 1】 、【资料2】的编号前缀，便LLM在回答时引⽤；多个文档之间用双换行分隔，保持清晰的层次结构。
第四阶段（Prompt工程）：
这是影响答案质量的关键环节。Prompt，模板包括四个部分：
首先是系统角色设定，将LLM定位为"经验丰富的⾼级技术支持专家"；
其次是参考资料区，注⼊格式化后的检索上下⽂；
然后是用户问题区；
最后是回答要求，明确指导LLM的⾏为⸺基于事实回答不编造、 去特定化处理移除品牌型号、使⽤有序列表保持结构清晰、引⽤来源便于溯源验证。
第五阶段（调用LLM生成答案）：
使⽤LangChain封装的ChatOpenAI 客户端，配置SiliconFlow的API地址和千问3-32B模型；关键参数是temperature=0，设置为0意味着确定性输出，相同的输⼊会得到相同的输出，避免随机性导致的不⼀致问题；LLM返回的答案是Markdown格式，最后将问题和答案封装成QueryResponse返回给前端渲染。
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[image: ]
前端交互模块提供⽤⼾友好的界⾯，整个流程分为两条主线：知识库管理和智能问答。
知识库管理流程：
第⼀阶段，用户在知识库管理⻚⾯可以通过拖拽⽂件到上传区域，或点击选择⽂件的⽅式上传Markdown⽂档；Element Plus的el-upload 组件配置了drag属性⽀持拖拽上传。
第二阶段，组件⾃动将⽂件封装成 FormData 格式，并显示上传进度条给用户实时反馈。
第三阶段，Axios发送POST请求到/api/upload接⼝，Content-Type设置为multipart/form data 。
第四阶段，Vite开发服务器的proxy配置拦截 /api 前缀的请求，转发到后端8001端口，同时移除 /api 前缀确保路径正确。
第五阶段，接收后端响应后触发on success 回调，将上传结果（⽂件名、chunks_added数量、状态）添加到上传历史表格中展示。
智能问答流程：
第⼀阶段，用户在Chat⻚⾯的输⼊框中输⼊自然语言问题，输⼊框使⽤v-model双向绑定到inputText响应式变量。
第二阶段，点击发送按钮触发sendMessage方法。
第三阶段，⾸先将用户消息添加到消息列表，设置 role: 'user' 标识为用户消息，界面立即显示用户发送的内容。
第四阶段，调⽤封装好的queryKnowledge API函数发送POST请求，传⼊问题字符串，等待后端处理和LLM⽣成答案。
第五阶段，接收到后端响应后，将AI回复添加到消息列表，设置role: 'assistant' 标识为AI消息。
第六阶段，使⽤marked库将Markdown格式的答案渲染为HTML，通过v-html指令插⼊到消息⽓泡中，支持有序列表、代码块语法⾼亮、链接可点击等丰富的格式展示。
跨境问题解决：
开发环境下前端运行在3000端口，后端运⾏在8001端口，直接请求会触发浏览器的CORS限制；通过Vite的proxy配置将 /api 前缀的请求代理到后端，实现同源请求绕过跨域限制；生产环境可使⽤Nginx做反向代理实现相同效果。
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异步文件处理优化
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Chroma向量检索距离理解
[image: ]
中文分词与相似度计算
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中文嵌入效果不理想问题
	问题描述
	早期使用的嵌入模型对中文语义理解不够准确，导致检索召回率低

	解决方案
	采用多路召回策略：向量检索+关键词检索互补

	技术实现
	第一路使用向量捕获语义，第二路用Jieba分词捕获关键词匹配

	效果提升
	召回率从65%提升至85%+


文档切分导致语义丢失问题
	问题描述
	大文档切分后，各个chunk确实上下文信息，无法追溯来源

	解决方案
	标题注入等机制

	技术实现
	每个chunk添加前缀：文档来源:{原文档标题}\n{chunk内容}

	效果提升
	LLM能够正确引用来源，答案可追溯性增强


检索结果重复问题
	问题描述
	多路召回合并后，同一文档的不同chunk可能重复出现

	解决方案
	基于 (title, content[:100]) 的去重策略

	技术实现
	移除文档来源前缀后，取内容前100字符作为唯一键

	效果提升
	确保最终结果多样性，避免重复回答


LLM答案过于具体化问题
	问题描述
	LLM直接复述知识库内容，包含具体品牌型号，不够通用

	解决方案
	Prompt工程优化

	技术实现
	在Prompt中明确要求“去特定化处理：移除具体型号，泛化为通用表述”

	效果提升
	答案更具普适性，适用于不同品牌设备


前后端联调跨域问题
	问题描述
	前端开发模式下请求后端API出现CORS错误

	解决方案
	Vite开发代理

	技术实现
	vite.config.js 配置proxy，将 /api 请求代理到后端

	代码
示例
	proxy:{ '/api': { target: 'http://127.0.0.1:8001', rewrite: path => path.replace(/^\/api/, '') } }


[bookmark: _Toc221434577]性能优化点
	优化项
	优化方案
	效果

	文档向量化
	批处理（batch_size=16）
	减少API调用次数，降低成本

	文件上传
	流式处理（1MB缓冲）
	支持大文件，避免内存溢出

	LLM调用
	temperature=0
	确保答案一致性和可复现性

	粗排阶段
	Jaccard算法
	快速过滤，降低精排压力

	向量存储
	Chroma本地化
	无需网络请求，低延迟


[bookmark: _Toc221434578]项目总结
[bookmark: _Toc221434579]项目亮点
多路召回策略：创新性地融合向量检索和关键词检索，显著提升召回率
智能⽂档切分：动态策略+标题注⼊，平衡语义完整性和检索精度 
两阶段排序：粗排快速过滤 + 精排精准排序，兼顾效率和效果 
企业级架构：清晰的分层设计，符合生产环境开发规范
[bookmark: _Toc221434580]技术收获
	领域
	收获

	LLM应用开发
	掌握RAG技术栈，理解检索增强生成的工作原理

	向量数据库
	了解向量存储、相似度检索的实现原理

	文本处理
	文档切分策略、中文分词、HTML清洗转换

	异步编程
	FastAPI异步处理、流式文件读写

	前后端联调
	Vue组合式API、Vite代理配置、API封装


[bookmark: _Toc221434581]可优化方向
支持更多文档格式（PDF，Word，Excel）
添加对话历史管理，支持多轮对话
引入用户反馈机制，持续优化检索效果
支持知识库版本管理和增量更新
[bookmark: _Toc221434582]面试高频问题回答
[bookmark: _Toc221434583]项目介绍类
简单介绍以下这个项目
这是⼀个基于RAG技术的企业级智能知识库问答系统。系统从企业知识库采集数据，通过⽂档切分、向量化存储到Chroma数据库。用户提问时，采⽤多路召回策略（向量检索+关键词检索）找到 相关⽂档，然后通过LLM⽣成准确的答案。前端使⽤Vue3+Element Plus，后端使⽤ FastAPI + LangChain。
为什么选择这个技术栈？
FastAPI：⾼性能异步框架，适合IO密集型的LLM调用场景 
LangChain：成熟的LLM应⽤框架，提供⽂档处理、向量存储、链式调⽤等功能 
Chroma：轻量级本地向量数据库，开发调试方便，无需部署外部服务
Vue3：响应式组合式API，更好的TypeScript⽀持和性能
[bookmark: _Toc221434584]技术深度类
解释以下RAG的工作原理？
RAG（Retrieval-Augmented Generation）检索增强⽣成，核心思想是：
Retrieval（检索）：将用户问题转换为向量，在向量数据库中检索相似⽂档 
Augmented（增强）：将检索到的文档作为上下⽂，与用户问题⼀起构建Prompt
Generation（⽣成）：LLM基于增强后的Prompt生成答案优势：解决LLM知识过时、幻觉等问题，让回答基于实际⽂档内容。
为什么要采用多路召回而不是单纯的向量检索？
单纯向量检索存在以下问题： 
中⽂嵌⼊模型对某些专业术语理解不够准确 
语义相似但关键词不同的文档可能排名靠后 
对于精确匹配场景（如型号、错误代码）召回率不高
多路召回策略： 第⼀路向量检索：捕获语义相似性 第二路关键词检索：捕获精确匹配 融合后去重、重排，提⾼整体召回率和准确率
文档切分时为什么要设置overlap？
overlap（重叠区间）的作用：
防止边界处语义断裂：如果一个概念刚好在切分边界，没有overlap会导致语义信息不完整。
提高检索命中率：边界词汇在相邻chunk中都出现，增加被检索到的概率
典型设置：chunk_size=1500，overlap=200，重叠率约13%
Chroma返回的时什么分数？如何理解？
Chroma 的similarity_search_with_score返回的是L2距离（欧几里得距离），不是余弦相似度。
L2距离越小，相似度越高
如需转换为0-1的相似度分数：
在重排阶段需要注意这个区别，与自己计算的余弦相似度分数进行归一化
[bookmark: _Toc221434585]问题解决类
项目中遇到的最大的挑战是什么？
最大挑战是提升检索准确率。
问题表现：
早期只⽤向量检索，对于包含专业术语的问题召回率不高。 
解决过程： 
分析Case发现关键词匹配能捕获向量检索遗漏的⽂档 
设计两阶段关键词检索：粗排（Jaccard）→ 精排（向量余弦） 
融合两路结果，去重后统⼀重排 
召回率从65%提升到85%
如何保证LLM回答的准确性？
多层保障机制： 
检索质量：多路召回+重排，确保检索到最相关的⽂档 
Prompt设计：明确要求"基于事实回答，不编造信息" 
temperature=0：使⽤确定性输出，避免随机性导致的错误 
引⽤来源：要求LLM引⽤参考资料编号，便于溯源验证
[bookmark: _Toc221434586]扩展思考类
如果要部署到生产环境，需要做哪些改进？
回答要点：
向量数据库：Chroma换成Milvus/Pinecone，支持分布式和高并发
缓存层：添加Redis缓存热点问答，减少重复计算
异步队列：大文件上传适用Celery异步处理
监控告警：接入Prometheus + Grafana监控API性能
负载均衡：多实例部署，使用Nginx负载均衡
如何评估RAG系统的效果？
主要评估指标：
召回率（Recall）：检索到相关文档的比例
准确率（Precision）：检索结果中相关文档的比例
MRR（Mean Reciprocal Rank）：第一个相关结果的排名倒数
Answer Quality:人工评估答案的准确性、完整性、可读性
响应时间：端到端延迟，包括检索+生成
[bookmark: _Toc221434587]面试口述版项目总结
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我开发了⼀个基于RAG技术的企业级智能知识库问答系统。系统采⽤多路召回策略（向量检索+关键词检索）提升检索准确率，使⽤两阶段排序（粗排+精排）优化结果质量。后端使⽤ FastAPI + LangChain + Chroma，前端使⽤ Vue 3 + Element Plus。我主要负责检索服务和文档处理模块的 设计与实现。
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项⽬背景 
这是⼀个企业级智能知识库问答系统，⽬标是让⽤⼾通过自然语言提问，快速从海量技术⽂档中获取精准答案。传统关键词搜索无法理解语义，我们通过RAG技术解决这个问题。
技术架构 
系统分为四个核⼼模块： 
数据采集：爬⾍从企业知识库采集⽂档，转换为Markdown格式 
文档摄⼊：智能切分⽂档，向量化后存储到Chroma数据库 
检索服务：多路召回 + 两阶段排序，提升检索质量 
问答服务：构建Prompt调⽤LLM⽣成结构化答案
后端使⽤ FastAPI 框架，集成LangChain处理⽂档和向量存储。⼤模型使⽤千问3-32B，通过 SiliconFlow API调⽤。前端使⽤ Vue 3，⽀持⽂档上传和实时问答。 
我的职责 
我主要负责检索服务的设计与实现，包括多路召回策略、两阶段排序算法、去重与重排逻辑。同时设计了标题注⼊机制解决⽂档切分后的语义丢失问题。 
技术亮点 
项⽬有⼏个技术亮点：
多路召回策略，将召回率从65%提升到85%+；
标题注⼊机制，让每个chunk保留来源信息；
Prompt⼯程优化，实现基于事实回答和去特定化处理。
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项目背景与目标
这是⼀个企业级的智能知识库问答系统，服务于企业的技术支持场景。传统的关键词搜索无法理解用户的真实意图，⽐如用户问"电脑开不了机"，可能搜不到"计算机启动失败"的⽂档。我们的⽬标是通过RAG技术，让系统理解语义，精准匹配问题和答案。
整体架构设计
系统采⽤前后端分离架构，分为三层： 
展示层：Vue 3 + Element Plus，实现⽂档上传和智能问答界⾯ 
服务层：FastAPI 应⽤，提供上传和问答两个核⼼接口
数据层：Chroma向量数据库存储⽂档向量，⽀持相似度检索 
核⼼是RAG流程：用户提问 → 检索相关⽂档 → 构建Prompt → LLM⽣成答案。
核心技术实现
多路召回：单纯向量检索对中⽂专业术语理解不够准确，我设计了双路召回策略。第⼀路向量检索捕获语义相似性，第二路关键词检索捕获精确匹配。两路结果合并后去重、重排，召回率从65%提 升到85%+。 
两阶段排序：关键词检索路使⽤两阶段排序。粗排阶段⽤Jieba分词 + Jaccard相似度快速筛选 Top-50候选；精排阶段将候选向量化，计算余弦相似度得到最终排名。这样既保证效率又保证准确性。 
标题注⼊：⽂档切分后各个chunk会丢失上下⽂信息。我设计了标题注⼊机制，在每个chunk开头添加"⽂档来源:{标题}"前缀，让LLM能正确引⽤来源。 
Prompt⼯程：设计了四项回答要求⸺基于事实回答不编造、去特定化处理移除品牌型号、使用有序列表保持结构清晰、引⽤来源便于验证。
遇到的挑战与解决方案
最⼤的挑战是提升检索准确率。早期只用向量检索，对于包含专业术语的问题召回率不⾼。分析 Case后发现，关键词匹配能捕获向量检索遗漏的⽂档。于是设计了多路召回 + 两阶段排序的方案，效果显著提升。 
另⼀个挑战是文档切分导致语义丢失。用户问XX问题怎么解决"，检索到的chunk可能只包含解决方案，没有问题描述，LLM⽆法判断是否匹配。通过标题注⼊机制解决，每个chunk都携带来源信息。
项目成果与收获
项目实现了完整的RAG问答功能，⽀持⽂档上传、智能检索、结构化回答。技术上，深⼊理解了 RAG架构、向量检索原理、⽂档处理策略。⼯程上，锻炼了从需求分析到架构设计再到编码实现的 全流程能⼒。 
如果有机会优化，我会考虑引⼊Reranker模型进⼀步提升精排效果，以及添加用户反馈机制持续优化检索策略。
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问题：请介绍一个你解决过的技术难题
S（Situation）-情境：
在开发知识库问答系统时，早期只使用向量检索，对于包含专业术语的问题召回率只有65%左右。
T（Task）-任务：
我需要提升检索的召回率和准确率，确保用户能找到真正相关的文档
A（Action）-行动：
我设计了多路召回 + 两阶段排序的方案：
第一路向量检索：用embedding模型捕获语义相似性
第二路用关键词检索：使用Jieba分词 + Jaccard相似度捕获精确匹配
粗排快速过滤Top-50，精排用向量余弦相似度精准排序
两路结果合并后去重、统一重排，返回Top-2给LLM
同时设计了标题注入机制，让每个chunk保留来源信息。
R（Reslut）-结果：
方案上线后，召回率从65%提升到85%+
用户反馈答案相关性明显提高，LLM也能正确引用来源了
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	追问
	应答要点

	文档切分的overlap有什么用？
	防止边界处语义断裂，提高边界词汇被检索到的概率

	如何保证LLM回答准确？
	多路召回保证检索质量+Prompt要求基于事实+temperature=0确定性输出

	项目有什么可以优化的地方？
	引入Reranker模型、支持更多文档格式、添加用户反馈机制

	为什么用Chroma不用Milvus？
	Chroma轻量级、本地部署方便，适合开发调试；生产环境下可换成Milvus

	为什么用LangChain？
	成熟的LLM应用框架，提供文档加载、切分、向量存储等完整工具链

	Chroma返回的时什么分数？
	L2距离（欧氏距离），越小越相似余弦相似度需要自己计算


[bookmark: _Toc221434593]技术亮点速记
[bookmark: _Toc221434594]多回路召回策略
向量检索(语义匹配)+关键词检索（精确匹配）
两路结果合并、去重、统一排序
召回率从65%提升到85%+
[bookmark: _Toc221434595]两阶段排序
粗排：Jieba分词 + Jaccard相似度，快速过滤
精排：向量余弦相似度，精准排序
兼顾效率与准确性
[bookmark: _Toc221434596]智能文档切分
动态策略：<3000字不切分，≧3000字递归字符切分
Chunk_size=1500，overlap=200
分隔符优先级：##标题 > **加粗** > 段落 > 行
[bookmark: _Toc221434597]标题注入机制
每个chunk添加“文档来源：{标题}”前缀
解决切分后语义丢失、来源追溯问题
[bookmark: _Toc221434598]Prompt工程优化
基于事实回答、不编遭信息
去特定化处理，移除具体品牌型号
结构化输出，使用有序列表
引用来源，便于溯源验证
[bookmark: _Toc221434599]异步文件处理
aiofiles流式读写，1MB缓冲
避免大文件OOM问题
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2人团队，6周
需求分析&设计：1周
文档导入（导入节点）：2周
检索服务（查询节点）：1周
问答服务（SSE&前端）：1周
测试&优化&上线：1周
	任务
	产出物
	负责角色

	需求调研与分析
	需求规格说明书
	产品经理

	技术选型评估
	技术选型报告（框架、模型、向量库、文档库、文件服务）
	架构师

	系统架构设计
	架构设计文档、流程图
	架构师

	数据库设计
	Milvus Collection、Mongo Collection
	后端开发

	API接口设计
	OpenAPI文档（/upload、/status、/query、/stream、/history）
	后端开发

	原型和页面
	UI原型图和html页面（知识库管理页、问答页）
	前端开发


[bookmark: _Toc9736]第一阶段：需求分析与架构设计（Week 1）
[bookmark: _Toc19145]第二阶段：数据采集模块开发（Week 2-3）
	任务
	技术要点
	负责角色

	基础设施搭建
	FastAPI 框架、日志系统、配置管理
	后端开发

	文件上传模块
	MinIO 集成、本地存储、任务状态管理
	后端开发

	PDF 解析模块
	MinerU 集成、PDF 转 Markdown
	后端开发

	图片处理模块
	Qwen3-VL-Flash 图片描述生成
	后端开发

	文档分割模块
	LangChain RecursiveCharacterTextSplitter
	后端开发

	商品名识别模块
	LLM 提示词工程、JSON 解析
	后端开发

	向量化模块
	BGE-M3 混合向量生成
	后端开发

	Milvus 导入模块
	批量插入、集合管理
	后端开发


[bookmark: _Toc9352]第三阶段：知识库检索模块开发（Week 4）
	任务
	技术要点
	负责角色

	商品名确认节点
	LLM 提取 + Milvus 对齐 + 分数过滤
	后端开发

	向量检索节点
	BGE-M3 混合检索、过滤表达式
	后端开发

	HyDE 检索节点
	假设文档生成、二次向量检索
	后端开发

	网络搜索节点
	DashScope WebSearch MCP
	后端开发

	RRF 融合节点
	多路结果融合、权重配置
	后端开发

	重排序节点
	qwen3-rerank、断崖检测
	后端开发

	答案生成节点
	LLM 答案生成、SSE 流式推送、MongoDB记忆管理
	后端开发

	SSE 流式响应
	队列管理、事件封装
	后端开发


[bookmark: _Toc14203]第四阶段：RAG问答与前端开发（Week 5）
	任务
	技术要点
	负责角色

	前端框架搭建
	HTML + JavaScript + CSS
	前端开发

	文档上传页面
	拖拽上传、进度可视化
	前端开发

	智能问答页面
	聊天界面、EventSource 处理
	前端开发

	Markdown 渲染
	marked 库集成
	前端开发

	前后端联调
	CORS、接口对接
	全栈


[bookmark: _Toc30084]第五阶段：测试与上线（Week 6）
	任务
	内容
	负责角色

	单元测试
	各节点功能测试
	开发

	集成测试
	数据采集流程、端到端问答流程、多路召回验证
	测试

	性能测试
	检索延迟、LLM响应时间、并发能力
	测试

	Bug修复
	问题定位与修复、边界case处理
	开发

	部署上线
	Uvicorn部署、Nginx反向代理
	运维

	文档完善
	接口文档、用户手册、运维手册
	全员


[bookmark: _Toc4208]团队分工建议
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[bookmark: _Toc21380]项目概述
[bookmark: _Toc22001]项目背景
业务场景
为企业客户提供一站式智能知识管理解决方案，涵盖文档自动化解析、多模态内容提取、语义检索、MCP检索等功能。
核心价值：
文档智能导入：支持 PDF/Markdown 文档自动解析、图片描述提取、文档分割、向量化存储
语义检索：基于 BGE-M3 混合向量的语义检索，兼顾语义理解和精确匹配
多路检索融合：向量检索、HyDE 假设文档检索、MCP网络搜索三路并行
流式响应：SSE 实时推送查询进度和答案生成过程
[bookmark: _Toc5667]技术选型
	类别
	技术栈
	选型理由

	后端框架
	FastAPI + Uvicorn
	高性能异步框架，原生支持 SSE 流式响应

	AI 框架
	LangGraph + LangChain
	LangGraph 工作流编排，状态管理清晰

	大语言模型
	通义千问 Qwen-Flash / Qwen3-VL-Flash
	国产模型，中文能力强，API 稳定

	向量模型
	BGE-M3 (1024维)
	混合稠密+稀疏向量，兼顾语义和精确匹配

	重排序模型
	qwen3 rerank
	专门用于重排序，提升 Top-K 准确性

	向量数据库
	Milvus
	支持混合检索，高性能向量数据库

	文档数据库
	MongoDB
	存储历史对话记录

	对象存储
	MinIO
	存储原始文档文件

	文档解析
	MinerU
	开源 PDF 解析工具，支持复杂格式

	前端技术栈
	原生 HTML + JavaScript + EventSource
	轻量级，SSE 原生支持
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[bookmark: _Toc477]系统架构图
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[bookmark: _Toc20282]核心模块详解
[bookmark: _Toc11905]文档导入（import）
[image: ]
文档摄入是将原始文档转化为可检索向量的核心环节，整个流程分为七个阶段。
第一阶段（文档类型判断）：
通过文件扩展名判断文档类型，从而进入不同的条件边，执行分支流程
第二阶段（PDF转Markdown）：
接收用户上传的PDF文件路径
使用MinerU工具将PDF解析为Markdown格式
返回解析后的MD文件供下游使用
第三阶段（Markdown图片处理）：
扫描MD文件中的所有图片引用
提取每张图片的上下文（标题、上文、下文）
使用VLM生成图片描述摘要
上传图片到MinIO对象存储
替换MD中的本地图片路径为远程URL和描述
第四阶段（文档切分）：
根据Markdown标题层级切分文档（1-6级标题）
对过长章节进行递归切分
对过短章节进行合并
添加元数据（title, parent_title, file_title, part）
第五阶段（商品名识别）：
从文档前K个chunk中提取上下文
使用LLM识别商品名称
将商品名向量化（BGE-M3）
存储到Milvus商品名集合
回填item_name到所有chunks
第六阶段（批量嵌入节点）：
对所有chunks进行批量向量化
拼接 item_name + content 作为嵌入内容
生成混合向量（dense + sparse）
将向量注入到每个chunk中
第七阶段（Milvus导入节点）：
确保Milvus集合存在（schema + index）
批量插入chunks到Milvus
回填chunk_id到chunks
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检索服务模块是RAG系统的核心，采用多路召回策略提高检索质量，整个流程分为5个阶段。
第一阶段（商品名确认）：
核心任务：搞清楚用户到底在问什么产品
具体功能：
LLM提取商品名：用大模型从用户问题中识别产品名称（如"Brother HAK180 烫金机"）
问题改写：把模糊问题变成完整问题（如"这个怎么用？" → "Brother HAK180 烫金机怎么用？"）
向量对齐：把提取的商品名到数据库里比对，确认是不是标准名称
评分对齐（置信度判断、下游流程决策）：
分数 > 0.85 → 直接确认
分数 0.6-0.85 → 让用户选择候选商品
分数 < 0.6 → 提示用户重新提供型号
保存对话历史：把用户问题和关联的商品名存入 MongoDB
第二阶段（向量检索）：
核心任务：用用户问题去知识库里找相关文档
具体功能：
文本向量化：把用户问题转换成稠密 + 稀疏向量
混合检索：同时用两种向量到 Milvus 数据库搜索
商品名过滤：只检索指定产品的资料（如只查 HAK180 的文档）
返回 Top K：选出最相关的 K 条知识切片
第三阶段（HyDE检索）：
核心任务：用"假设答案"来辅助检索，提高召回率
具体功能：
生成假设文档：让大模型根据问题编一个"理想答案"
组合检索：把"用户问题 + 假设答案"一起向量化
混合搜索：用组合向量到知识库检索
双重保障：和第一个检索节点配合，增加召回率
第四阶段（MCP网络检索）：
核心任务：本地知识库不够时，去网上搜最新信息
具体功能：
MCP 协议调用：通过标准化协议连接外部搜索工具
联网搜索：调用百炼平台的 WebSearch 工具
结果解析：把搜索结果整理成统一格式（标题、URL、摘要）
补充信息：和本地检索结果一起进入下一步
第五阶段（RRF融合）：
核心任务：把不同来源的搜索结果合并成一份榜单
具体功能：
收集多路结果：汇集向量检索、HyDE 检索的结果
RRF 公式打分：用"倒数排名融合"算法给每个文档算综合分
去重排序：同一个文档在多个路都命中时，分数更高
输出融合列表：按综合得分从高到低排列
第六阶段（重排序）：
核心任务：对融合后的结果进行精细打分，选出最相关的
具体功能：
多源合并：把本地知识和网络搜索结果统一格式
精排打分：用 Cross-Encoder 模型给每个文档打精确分
断崖检测：智能判断取多少条记录
第七阶段（答案输出）： 
核心任务：用检索到的资料 + 大模型生成最终回答
具体功能：
Prompt 构建：把历史对话、检索资料、商品信息组装成提示词
字符预算控制：上下文最多 12000 字符，避免超出大模型限制
大模型生成：调用 LLM 根据资料生成回答
流式输出：支持像 ChatGPT 一样一个字一个字地输出
图片提取：从文档中自动提取相关图片 URL 给前端展示
保存历史：把最终答案存入 MongoDB
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整体架构概述
项目采用 FastAPI + SSE 流式推送 架构，支持实时问答和文件导入两大核心功能。
关键设计思想：
异步非阻塞：长时间任务在后台运行，接口立即返回
SSE 实时推送：前端建立长连接，后端逐步推送处理进度和结果
CORS 跨域配置：允许前端跨域访问
SSE机制详解
SSE 事件类型
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 SSE 消息格式
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核心工作流程
前端请求→后端创建Queue→后台任务执行→push到Queue→SSE Generator读取→推送给前端
前后端交互模式对比
模式 A：流式查询（SSE）
前端: POST /query (is_stream=true)
后端: 立即返回 {"message":"结果正在处理中...", "session_id":"xxx"}
前端: GET /stream/{session_id} (建立SSE连接)
后端: 
  → 推送 "ready" 事件
  → 执行工作流...
  → 节点执行时 push_to_session("delta", {...})
  → SSE Generator 实时推送给前端
  → 推送 "final" 事件（含答案+图片URL）
  → 清理队列，关闭连接
模式 B：同步查询
前端: POST /query (is_stream=false)
后端: 同步执行整个工作流，等待完成
后端: 返回 {"answer":"完整答案", "session_id":"xxx"}
模式 C：文件导入（轮询）
前端: POST /upload (上传文件)
后端: 保存到本地 + MinIO，启动后台任务，返回 task_ids
前端: 定时轮询 GET /status/{task_id}
后端: 返回 
{"status":"processing", "done_list":["node1","node2"], "running_list":["node3"]}
非阻塞架构
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文档切分长度阈值控制
文档切分时，chunk过大会导致检索精度下降，chunk过小会丢失上下文信息。
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多路检索并发执行
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Prompt字符预算控制
上下文最大字符数计算，遍历累加超限时 break
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品名对齐 - 置信度阈值分级
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RRF 融合排序
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断崖检测截断
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文档切分导致语义丢失问题
	问题描述
	大文档切分后，各个chunk丢失上下文信息，无法追溯来源

	解决方案
	标题注入等机制

	技术实现
	每个chunk添加前缀：文档来源:{原文档标题}\n{chunk内容}

	效果提升
	LLM能够正确引用来源，答案可追溯性增强


向量数据库批量插入性能问题
	问题描述
	大批量导入时：逐条插入Milvus效率低下，一次性导入超过模型处理能力

	解决方案
	使用分批次处理机制

	技术实现
	将大批量数据切分成小批次数据插入

	效果提升
	提高效率的同时兼顾了模型的处理能力


商品名误判问题
	问题描述
	LLM 提取商品名时可能出现误判。

	解决方案
	两级过滤机制

	技术实现
	LLM提取商品名后使用向量对齐和评分对齐再次确认商品名

	效果提升
	即保证了召回率又控制了精度


历史记录商品名缺失问题
	问题描述
	多轮对话后才明确商品名，导致前几轮对话的 item_names 字段为空。

	解决方案
	延迟回填机制

	技术实现
	回填历史记录中空的 item_names并存入mongodb

	效果提升
	确保历史记录的完整性
支持后续的对话上下文分析
方便数据统计和分析


LLM调用稳定性问题
	问题描述
	大量并发的LLM调用可能导致API限流或超时。

	解决方案
	信号量控制

	技术实现
	使用双端队列限制同时进行的LLM调用数量

	效果提升
	避免模型API接口限流



[bookmark: _Toc15322]面试高频问题回答
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简单介绍一下这个项目
这是一个基于 RAG 技术的智能知识库系统。系统采用 LangGraph 工作流编排，支持文档自动化导入和智能知识问答两大核心功能。
文档导入流程包括 PDF 解析、图片描述提取、文档分割、商品名识别、向量化、Milvus 存储。 知识查询流程采用多路检索架构——向量检索、HyDE 假设文档检索、网络搜索三路并行，通过 RRF 算法融合，再用 qwen-rerank 重排序，最后基于检索结果生成答案。
技术上，后端使用 FastAPI + LangGraph，向量模型使用 BGE-M3，大模型使用通义千问，向量数据库用 Milvus。我主要负责 LangGraph 工作流设计和后端核心开发。
工作流为什么选择LangGraph？
状态管理：LangGraph 提供 TypedDict 状态管理，节点间状态传递更清晰
条件路由：支持复杂的条件分支，如商品名确认后的路由判断
并发执行：多路检索节点可以自动并发执行
可视化：可以打印工作流的 ASCII 图，便于调试
循环支持：支持循环结构，便于实现迭代优化
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解释一下RAG的工作原理？
RAG（Retrieval-Augmented Generation）检索增强⽣成，核心思想是：
Retrieval（检索）：将用户问题转换为向量，在向量数据库中检索相似⽂档 
Augmented（增强）：将检索到的文档作为上下⽂，与用户问题⼀起构建Prompt
Generation（⽣成）：LLM基于增强后的Prompt生成答案优势：解决LLM知识过时、幻觉等问题，让回答基于实际⽂档内容。
为什么要采用多路召回而不是单纯的向量检索？
单路向量检索局限
依赖文本语义相似度，对关键词、专业术语、模糊意图召回不足
对知识时效性、外部实时信息完全无法覆盖
容易出现语义相似但答案不相关、不精准的问题
三路召回优势
向量检索：保证语义匹配，覆盖常规相似问题
HyDE 假设性问题生成检索：优化模糊 / 简短 query，提升语义召回质量
MCP 网络搜索：补充实时、外部、知识库外信息，解决时效性与事实性问题
三者互补，召回更全、更准、更稳，显著提升最终回答质量。
BGE-M3 混合向量是什么？为什么要用混合向量？
BGE-M3 是一个能同时生成稠密向量和稀疏向量的模型。
稠密向量是 1024 维的浮点向量，通过深度神经网络编码文本的语义信息，擅长语义理解，能匹配同义词和近义词。
稀疏向量是词袋模型，类似于 BM25，每个 token 有一个权重值，擅长精确关键词匹配，如型号、专有名词。
混合检索结合了两者的优势：查询"RS-12万用表"时，稀疏向量确保匹配到"RS-12"这个精确型号，稠密向量理解"万用表"的语义。Milvus 的 WeightedRanker 会融合两路结果，我们配置的权重是各占 50%。
解释一下 RRF 融合算法？
RRF (Reciprocal Rank Fusion) 是倒数排名融合算法，用于合并多个排序结果。
公式：`score(d) = Σ weight_i / (k + rank_i(d))`
- d 是待评分的文档
- i 是第 i 路检索
- weight_i 是第 i 路的权重
- rank_i(d) 是文档 d 在第 i 路中的排名
- k 是平滑参数，通常设为 60
优势：
不需要考虑不同检索结果的分数分布差异
算法简单，计算高效
对异常值不敏感
在我们的项目中，向量检索和 HyDE 检索权重都是 1.0
什么是 HyDE 检索？
HyDE (Hypothetical Document Embeddings) 是假设文档嵌入技术。
流程：
用户提问："RS-12万用表如何测电压？"
LLM 生成假设性答案文档："要测量直流电压，首先将万用表拨到..."
对假设文档进行向量检索
返回与假设文档语义相似的文档片段
原理：
假设文档包含了用户问题想要的信息，因此与假设文档相似的文档很可能也包含相关信息。
效果：
在模糊问题或概念性问题上效果显著，能提升召回率
什么是断崖检测截断？
断崖检测是我们实现的一个动态确定文档数量的算法。
原理：
重排序后的文档按分数降序排列，从第n个文档开始，逐对检查相邻文档的分数差距。如果绝对差距 >= 0.5 或相对差距 >= 25%，则认为出现"断崖"，在此位置截断。
示例：
- 文档1-5 分数：0.95, 0.93, 0.89, 0.87, 0.82
- 文档6 分数：0.30
- 差距：0.82 - 0.35 = 0.52 > 0.5 → 截断
优势：
避免低分文档混入，同时避免固定 Top-K 的机械性，根据分数分布动态确定保留数量。
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项目中遇到过什么技术难点？是怎么解决的？
回答示例一：商品名误判问题
问题：LLM 提取商品名时可能误判，如将"万用表测量电阻"误认为商品名。
解决方案：设计了两级过滤机制
向量对齐：对每个提取名称进行 Milvus 检索，获取真实商品名和相似分数
评分对齐：score > 0.85 放入 confirmed，0.6-0.85 放入 options，< 0.6 丢弃
这样既保证了召回率，又控制了精确度。
回答示例二：历史记录商品名缺失
问题：用户可能在多轮对话后才明确商品名，导致前几轮对话的 item_names 字段为空。
解决方案：延迟回填机制
当商品名确认后，查询该会话的历史记录
找出 item_names 为空的记录
批量更新这些记录的 item_names 字段
这样确保了历史记录的完整性，便于后续的数据分析。
如何保证LLM回答的准确性？
多层保障机制： 
检索质量：多路召回+重排，确保检索到最相关的⽂档 
Prompt设计：明确要求"基于事实回答，不编造信息" 
temperature=0：使⽤确定性输出，避免随机性导致的错误 
引⽤来源：要求LLM引⽤参考资料编号，便于溯源验证
如何保证系统的高可用？
模型单例：BGE-M3、qwen-flash等使用单例模式，避免重复加载
批量操作：Milvus 批量插入，减少网络往返
容错处理：LLM JSON 解析失败时进行清洗和容错
降级策略：商品名确认失败时返回澄清选项，而非直接报错
资源清理：SSE 队列在 finally 块中清理，防止内存泄漏
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如果让你重新设计这个系统，你会做哪些改进？
缓存层：添加 Redis 缓存热门问题和答案
对话摘要：长对话使用 LLM 生成摘要，而非简单裁剪
分布式部署：使用 Kubernetes 实现水平扩展
可观测性：集成 OpenTelemetry 实现分布式追踪
A/B 测试：对比不同检索策略的效果
向量数据库分区：按商品名分区，加速检索
如何评估RAG系统的效果？
主要评估指标：
召回率（Recall）：检索到相关文档的比例
准确率（Precision）：检索结果中相关文档的比例
MRR（Mean Reciprocal Rank）：第一个相关结果的排名倒数
Answer Quality：人工评估答案的准确性、完整性、可读性
响应时间：端到端延迟，包括检索+生成
多路检索之间是如何协同的？
多路检索通过 LangGraph 的并发执行机制协同工作：
并发分发：multi_search 虚节点同时触发三个检索节点
并行执行：三个节点并行执行，互不影响
结果汇合：join 虚节点等待所有检索完成
RRF 融合：rrf节点按 RRF 算法融合结果
重排序：rerank 节点用 qwen-rerank对rff的结果进行 精排
这种设计的优势是：
并行执行，提升性能
结果互补，提升召回率
权重可配置，便于调优
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我参与开发了一个基于 RAG 技术的智能知识库系统。系统采用 LangGraph 工作流编排，支持文档自动化导入和智能知识问答。后端使用 FastAPI + LangGraph，向量模型使用 BGE-M3 混合向量，大模型使用通义千问。查询流程采用多路检索架构——向量、HyDE、网络三路并行，RRF 融合后用 BGE-Reranker 重排序。我主要负责 LangGraph 工作流设计和后端核心开发。
[bookmark: _Toc4461] 2分钟版
项⽬背景 
这是一个企业级智能知识库系统，目标是为企业的产品文档提供智能化管理和问答服务。用户可以上传 PDF/Markdown 文档，系统会自动解析、提取内容、向量化并存储；用户可以通过自然语言提问，系统会智能检索相关文档片段并生成准确答案。
技术架构 
系统采用前后端分离架构，分为四层：
展示层：原生 HTML + JavaScript，实现文档上传和智能问答界面
API 层：FastAPI 应用，提供 RESTful API 和 SSE 流式接口
工作流层：LangGraph 编排的导入和查询流程
存储层：Milvus 向量库、MongoDB 文档库、MinIO 对象存储
核心是多路检索架构：向量检索使用 BGE-M3 混合向量（稠密+稀疏），HyDE 检索生成假设文档后再检索，网络搜索补充时效信息。三路结果通过 RRF 算法融合，再用qwen3-rerank 重排序，最后基于检索结果生成答案。
我的职责 
我主要负责 LangGraph 工作流设计、商品名确认节点、多路检索融合、SSE 流式推送等核心模块。
技术亮点 
项目有几个技术亮点：一是商品名智能确认机制，LLM 提取 + 两级过滤（向量对齐、评分对齐）；二是断崖检测截断算法，动态确定最佳文档数量；三是历史记录回填机制，延迟确认商品名后补全历史。
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项目背景与目标
这是一个企业级智能知识库系统，服务于企业的产品文档管理需求。传统文档检索方式依赖关键词匹配，语义理解能力弱，检索效果差。我们的目标是通过 RAG 技术实现精准的语义检索和智能问答，覆盖两个核心场景：文档自动化导入和智能知识问答。
整体架构设计
系统采用前后端分离架构，分为四层：
展示层：原生 HTML + JavaScript，实现文档上传界面和智能问答界面
API 层：FastAPI 应用，提供文档上传、知识查询、SSE 流式推送等接口
工作流层：LangGraph 编排的导入流程和查询流程
存储层：Milvus 向量库、MongoDB 文档库、MinIO 对象存储
导入流程包含七个节点：文件上传 → PDF 转 Markdown（MinerU）→ 图片描述提取（Qwen3-VL）→ 文档分割 → 商品名识别 → 向量化（BGE-M3）→ 导入 Milvus。
查询流程采用多路检索架构：商品名确认 → 向量检索、HyDE 检索、网络搜索三路并行 → RRF 融合 → qwen3-rerank重排序 → 答案生成。
核心技术实现
BGE-M3 混合向量：BGE-M3 同时生成稠密向量和稀疏向量。稠密向量 1024 维，擅长语义理解；稀疏向量是词袋模型，擅长精确匹配。Milvus 的 WeightedRanker 融合两路结果，权重各占 50%。这样既能匹配"万用表"的语义，又能精确匹配"RS-12"的型号。
商品名确认机制：用户提问时可能商品名模糊，我们设计了两级过滤机制：LLM 提取商品名 → 向量对齐（Milvus 检索真实商品名）→ 评分对齐（按分数分配到 confirmed 或 options）。如果商品名模糊，返回澄清选项让用户选择。
RRF 融合算法：公式是 `score(d) = Σ weight_i / (k + rank_i(d))`。不依赖具体分数值，只依赖排名，对异常值不敏感。我们配置向量检索和 HyDE 权重为 1.0。
断崖检测截断：重排序后按分数降序排列，从第 3 个文档开始检查相邻分数差距。如果绝对差距 >= 0.5 或相对差距 >= 25%，则截断，最多保留10个文档。这样动态确定保留文档数量，避免低分文档混入。
SSE 流式推送：使用 Python 的 queue.Queue 存储 SSE 事件，后台任务推送进度，前端通过 EventSource 接收。事件类型包括 ready、progress、final、close 等。
遇到的挑战与解决方案
最大的挑战是商品名误判。LLM 可能将"万用表测量电阻"误认为商品名。我们设计了两级过滤：向量对齐、评分对齐。向量对齐通过 Milvus 检索真实商品名，评分对齐按相似度阈值分类，分数差异过滤去除与最高分差距过大的误判商品。
另一个挑战是历史记录商品名缺失。用户可能在多轮对话后才明确商品名。我们实现了延迟回填机制，确认商品名后批量更新历史记录的 item_names 字段。
项目成果与收获
项目最终实现了完整的智能知识库功能，支持文档自动导入和智能问答。技术上，我深入理解了 LangGraph 工作流编排、BGE-M3 混合向量、RRF 融合算法、SSE 流式通信。工程上，锻炼了从需求分析到架构设计再到编码实现的全流程能力。
如果有机会重构，我会考虑引入 Redis 缓存热门查询、实现对话摘要、以及添加 A/B 测试框架对比不同检索策略的效果。
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问题：请介绍一个你解决过的技术难题
S (Situation) - 情境:
"在开发智能知识库系统时，LLM 提取商品名经常出现误判，
如将'万用表测量电阻'误认为商品名"
T (Task) - 任务:
"我需要设计一个可靠的商品名确认方案，
在各种模糊输入下都能准确识别真实商品名"
A (Action) - 行动:
"我设计了两级过滤机制：
向量对齐：对 LLM 提取的每个名称进行 Milvus 检索，获取真实商品名和相似分数
评分对齐：score > 0.85 放入 confirmed，>= 0.6且< 0.85 放入 options，< 0.6 丢弃
同时实现了历史记录回填机制，延迟确认后补全历史"
R (Result) - 结果:
"方案上线后，商品名识别准确率从 70% 提升到 95%，
用户澄清率下降 60%，历史记录完整性达到 100%"
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稠密向量 (1024 维) + 稀疏向量 (词袋)
Milvus WeightedRanker 融合权重各50%
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LLM 提取 + 向量对齐 + 评分过滤
LLM提取可能误判，因此添加后面的两级过滤机制
历史记录回填
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动态确定文档数量
绝对差距 >= 0.5 或相对差距 >= 25%
最少 3 条，最多 10 条
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queue.Queue 存储 SSE 事件
事件类型: ready/progress/final/close
生命周期管理
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支持复杂杂糅式文档
PDF 转 Markdown，保留表格 / 公式 / 图片
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Qwen3-VL-Flash 生成图片描述
替换原始图片标签为语义文本
提升检索召回率
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标题层级切分 (Markdown 标题结构)
递归切分 (RecursiveCharacterTextSplitter)
贪心合并 (max_chunk_size=1000, min_chunk_size=200)
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深度搜索-多维度搜索(DeepAgents)
项目周期
202x年x月 - 202x年x月 （1-2个月即可，且中间还干着其他项目）。
项目介绍
利用DeepAgent 来模拟人类高级研究员思维的多路组合智能体系统，以「主智能体统筹 + 多专家子智能体并行协作」为核心架构，突破传统 RAG 单次检索局限，通过搜索 - 阅读 - 反思 - 再搜索多轮迭代，深度挖掘海量信息背后的隐藏逻辑，实现广覆盖、高精准、强可靠的复杂信息处理与文档生成。
核心功能
1主+N专多路组合模式
系统采用1 主 + N 专多路组合模式，主智能体统一调度，三类专家子智能体各司其职、并行工作！
采用 Harness Agent 架构，依托模型自主规划任务逻辑，动态调整执行路径，灵活适配复杂业务场景。
异步对话记忆系统
基于 SessionID 实现多商户会话隔离，独立存储各商户历史对话数据
采用异步处理机制，解耦会话上下文，保障对话运行独立稳定
依托 ContextVars 上下文变量，隔离单次通讯链路内容，实现对话上下文精准管控
RAG 知识库交互智能体（文档检索赋能）
集成 RAGFlow 与向量库，实现企业私有文档精准检索，支撑内部业务问答。
动态感知知识库更新，自动匹配对应文档，适配业务迭代场景。
多维拆分问题检索，优化 RAG 召回短板，提升信息完整性。
轻量化会话自动管控，原始内容无损传输，保障问答精准可靠。
多维度工具设计和实现
数据库结构化数据检索工具
基于 Tavily 的实时互联网全网检索工具
基于 RAGFlow 的私有化知识库文档检索工具
自主智能决策引擎
自动判断何时调用工具/直接回答
工具调用结果自动整合到回复中
借助相似度检索算法，筛选高质量向量数据
高阶提示词（HOPs）
分层拆解任务，通过高阶指令约束大模型推理逻辑，复杂需求分步拆解、有序执行。
强规则约束输出，统一回答格式、行为边界与执行规范，降低模型随机发散问题。
策略化能力增强，内置检索优先、多轮校验、上下文限制等策略，大幅提升智能体任务准确率与稳定性。
技术栈
Python、LangChain v1.10+、DeepAgents 0.5、Qwen-max、Tavily、RAGFlow、FastAPI、WebSccket、Uvicorn、ContextVars、PyMySQL、Asyncio等
架构流程图
[image: ]
关键技术细节
DeepAgent搭建
我们构建深度代理Agent，配置各个专方向的子Agent，填写高阶提示词，进行DeepAgent任务规划说明，最终根据用户提问，自主动态规划和调用。
from agent.sub_agents.knowledge_base_agent import knowledge_base_agent
from agent.sub_agents.database_query_agent import database_query_agent
from agent.sub_agents.network_search_agent import network_search_agent

# main_agent tool导入
from tools.markdown_tools import generate_markdown
from tools.pdf_tools import convert_md_to_pdf
from tools.upload_file_read_tool import read_file_content

from deepagents import create_deep_agent

from agent.llm import model
from agent.prompts import main_agent_config

from api.monitor import monitor
import asyncio
import uuid
import shutil
from pathlib import Path

from api.context import set_session_context, reset_session_context, set_thread_context

from langchain_core.messages import AIMessage

# 1. 搭建多智能体结构
subagents_list = [
    knowledge_base_agent,
    database_query_agent,
    network_search_agent
]

# 创建主智能体
main_agent = create_deep_agent(
    model=model,
    subagents=subagents_list,
    tools=[generate_markdown, convert_md_to_pdf, read_file_content],
    system_prompt=main_agent_config["system_prompt"]
DeepAgent执行函数
接收用户的自然语言任务，准备独立的工作空间（sessionId生成），启动DeepAgent智能体，通过异步流式实时处理每步逻辑，同时需要确保上下文隔离和异常安全处理！
# ====================== 核心执行逻辑 ======================
async def run_deep_agent(task_query: str, thread_id: str = None):
    """
    DeepAgents 核心执行入口 (Agent Execution Runtime)。

    目标：
    1. 接收用户的自然语言任务。
    2. 准备独立的运行环境 (Workspace)。
    3. 启动 LangGraph 智能体，并通过流式 (Stream) 实时处理每一步。
    4. 确保上下文隔离和异常安全。

    执行步骤：
    1. ID 初始化：确保每个任务有唯一的 `thread_id`。
    2. 环境准备：创建目录、迁移文件、生成路径信息。
    3. 上下文绑定：将 `thread_id` 和 `session_dir` 绑定到当前线程 (ContextVar)。
    4. 提示词构建：将环境信息注入到 Prompt。
    5. 流式执行：驱动 LangGraph 运行，并实时解析/上报每一个 Chunk。
    6. 资源清理：任务结束后（无论成功失败）重置上下文。
    """
    # 1. [ID 初始化] 确保有唯一的会话 ID
    if not thread_id: thread_id = str(uuid.uuid4())
    print(f"--- Start Task: {task_query} (Thread: {thread_id}) ---")

    # 2. [环境准备] 创建目录、处理上传文件
    # 1. [创建] 定义并创建会话的绝对输出路径 【准备】
    #  给当前的会话创建一个专属的文件夹 session_1 
    # project_root = Path(__file__).parents[1].resolve()
    session_dir = project_root / "output" / f"session_{thread_id}"
    #  存在也不报错
    session_dir.mkdir(parents=True, exist_ok=True)
    
    # 2. [标准化] 路径转为 POSIX 风格 (防止大模型因反斜杠产生幻觉)
    # \\ -> \   \n \t -> c:/cc/ccc/ccc  \nxxx\xxx\n
    # 绝对地址  session_dir_str  c:\xxx\xxx\xxx\output\session_01 [返回给前端]
    session_dir_str = str(session_dir).replace("\\", "/") 
    
    # 3. [相对化] 获取相对路径 (用于提示词展示，如 "output/session_123")
    # \output\session_01 【给大模型】 -> xx.md 
    relative_session_dir = str(session_dir.relative_to(project_root)).replace("\\", "/")
    
    # 4. [迁移] 检查并处理上传文件
    upload_dir = project_root / "updated" / f"session_{thread_id}"
    uploaded_info = "" 
    
    if upload_dir.exists():
        files = [f.name for f in upload_dir.iterdir() if f.is_file()]
        
        if files:
            for f in files:
                # 核心动作：将文件从临时上传区复制到正式工作区
                shutil.copy2(upload_dir / f, session_dir / f)
            
            # 5. [构造] 生成文件列表提示词
            uploaded_info = (f"\n    [已上传文件] 已加载到工作目录:\n" + 
                             "\n".join([f"    - {f}" for f in files]) + 
                             "\n    请优先使用工具(read_file_content)读取并参考这些文件。")

    # 3. [上下文绑定] 初始化 ContextVars (关键：隔离并发请求)
    thread_token = set_thread_context(thread_id)
    session_token = set_session_context(session_dir_str)
    # 给前端推送文件夹，方便后续查询当前会话对应文件夹下的所有文件
    monitor.report_session_dir(session_dir_str)

    # 4. [运行时配置] LangChain Config (注入记忆 key)
    config = {
        "configurable": {"thread_id": thread_id},  # 用于 MemorySaver 记忆上下文
    }
    # 5. [提示词构建] 动态注入环境约束
    path_instruction = f"""
    【工作环境指令】
    工作目录: {relative_session_dir}
    {uploaded_info}

    规则：
    1. 新生成文件必须保存到工作目录：'{relative_session_dir}/filename'
    2. 读取已上传的文件时，请直接将文件名（例如：'开篇.txt'）作为 filename 参数传入（read_file_content）读取工具，不要带上任何目录前缀。
    3. 使用相对路径，禁止使用绝对路径
    4. 若存在上传文件，请先分析内容
    """

    # 6. [流式执行] 启动 Agent 循环
    try:
        # astream: 异步生成器，像流水线一样逐个吐出 Agent 的思考片段
        async for chunk in main_agent.astream(
                {"messages": [{"role": "user", "content": task_query + path_instruction}]},
                config=config
        ):
            # 实时处理每一个片段 (上报前端)
            _process_stream_chunk(chunk)
        return "Done"
    except Exception as e:
        # 7. [异常处理] 兜底捕获
        print(f"Error: {e}")
        monitor._emit("error", f"Execution failed: {e}")
        return f"Error: {e}"
    finally:
        # 8. [资源清理] 必须重置 ContextVars，防止线程池复用导致的上下文污染
        if 'session_token' in locals():
            reset_session_context(session_token, thread_token)商户旅程记忆系统
RAGFlow会话工具定制
负责检索企业私有非结构化文档（如规章制度、技术文档），解决"内部怎么规定"的深度问题！连接自定义部署的RAGFlow服务器，进行会话开启，提问以及会话管理的完整流程！
@tool
def get_assistant_list(
    dummy_arg: Annotated[str, "不需要输入参数，直接调用即可"] = "",
) -> str:
    """
    【工具功能】获取 RAGFlow 中所有聊天助手信息
    适用场景：Agent 需要确认当前有哪些可用助手，及每个助手绑定的知识库范围时调用
    返回：结构化字符串（助手名称+功能介绍+关联知识库）
    """
    # 埋点监控：记录工具调用行为
    monitor.report_tool("RAGFlow助手列表查询")
    api_key, base_url = _load_ragflow_env()

    # 配置校验
    if not api_key or not base_url:
        return "错误：RAGFlow 环境变量未配置（需设置 RAGFLOW_API_URL 与 RAGFLOW_API_KEY）"

    result = ""
    try:
        rag = RAGFlow(api_key=api_key, base_url=base_url)
        # 获取所有聊天助手（list_chats() 无参数返回全部）
        for assistant in rag.list_chats():
            # 解析助手关联的知识库名称（assistant.datasets 是知识库列表）
            kb_names = []
            if assistant.datasets and isinstance(assistant.datasets, list):
                for dataset in assistant.datasets:
                    if isinstance(dataset, dict) and "name" in dataset:
                        kb_names.append(dataset["name"])
            
            # 格式化知识库名称（无则显示"无"）
            kb_names_str = "、".join(kb_names) if kb_names else "无"
            # 结构化拼接助手信息
            result += f"助手名称：{assistant.name}； 功能介绍：{assistant.description}； 关联知识库：{kb_names_str}\n"

        # 移除末尾多余换行符
        return result.rstrip("\n") if result else "未找到任何聊天助手"
    except Exception as e:
        return f"获取助手列表失败：{str(e)}"


@tool
def create_ask_delete(
    assistant_name: Annotated[str, "必填：目标聊天助手的名称"],
    question: Annotated[str, "必填：要向助手提问的问题"],
) -> str:
    """
    【工具功能】向指定 RAGFlow 助手发起单次提问（临时会话，用完即删）
    适用场景：Agent 需单次查询某个助手，无需保留会话记录时调用
    特点：创建临时会话→流式接收答案→自动删除会话，无数据残留
    """
    # 埋点监控：记录提问信息
    monitor.report_tool(
        "RAGFlow助手提问工具",
        {"助手名称": assistant_name, "查询问题": question}
    )
    # 步骤1： 获取参数
    api_key, base_url = _load_ragflow_env()

    # 步骤2：核心提问逻辑
    try:
        rag = RAGFlow(api_key=api_key, base_url=base_url)
        
        # 按名称筛选目标助手（取第一个匹配结果）
        assistants = rag.list_chats(name=assistant_name)
        if not assistants:
            return f"错误：未找到名为「{assistant_name}」的聊天助手"
        assistant = assistants[0]

        session = None  # 初始化会话对象（用于后续删除）
        try:
            # 创建临时会话（名称自定义，便于识别）
            session = assistant.create_session(name="temp_session_for_single_ask")
            
            # 流式提问（stream=True 逐段接收答案，避免等待全量结果）
            response_generator = session.ask(question, stream=True)
            
            # 收集流式响应（适配 SDK 格式：part.content 为单段答案内容）
            full_answer = ""
            for part in response_generator:
                if hasattr(part, "content") and part.content:
                    full_answer = part.content  # 覆盖更新为完整答案（流式最后一段是完整内容）

            # 埋点监控：记录返回的答案
            monitor.report_tool(
                "RAGFlow助手回答记录",
                {"助手名称": assistant_name, "问题": question, "答案": full_answer}
            )
            
            # 自动删除临时会话（核心：避免会话堆积）
            if session and hasattr(session, "id"):
                assistant.delete_sessions(ids=[session.id])
            
            return full_answer if full_answer else "未获取到助手的回答"

        except Exception as e:
            return f"提问过程失败：{str(e)}"

    except Exception as e:
        return f"RAGFlow 操作失败：{str(e)}"
高阶提示词设计和实现
高阶提示（HOPs）则聚焦于 “教会模型如何思考”：如果说深度代理是智能系统的 “组织架构师”，负责搭建任务执行的骨架，那么高阶提示就是 “认知规范师”，定义思考与推理的底层逻辑。
DeepAgent使用提示词:
main_agent:
  system_prompt: |
    你是一个Xxxx公司的智能团队负责人，负责协调三个专家助手完成复杂任务
    你的团队成员如下：
    1. **网络搜索助手**
    2. **数据库查询助手**
    3. **RAGFlow助手**
    你的工作流程通常涉及：
    - 信息获取：
    - 对于背景知识和外部知识，可以使用**网络搜索助手**完成广范围信息的收集。在使用网络搜索助手时，搜索的问题可以由浅入深，并且可以在获取了其他助手的结果后，再次调用网络搜索助手进行深入问题检索。
    - 对于某些企业内部专有的，互联网上不会流通的知识，可以使用**RAGFlow助手**实现内部知识的搜索
    - 对于本企业内部的商品数据等信息，可以使用**数据库查询助手**进行搜索，找到具体的商品信息用于数据分析与预测
    - 可以尝试使用三种方式获取信息，如果边界并不明确，则全部使用
    - 在获取到信息后，尽可能将完整的所有信息传输给文件生成助手处理，以得到更完善的回答
    - 文件生成：
    - 可以根据用户的指令,使用你的自己工具生成Markdown、Word、PDF三种格式的文件。不需要将文件生成的地址告诉你的子智能体，一切生成文档的工作由你自己完成
    你的工作具体要求：
    - 根据用户的需求和你掌握的实际助手列表，完成任务
    - 文件操作目录：每次任务开始时，系统会提供一个指定的绝对路径作为工作目录。
    - 强制要求：你必须且只能在该工作目录下进行所有文件的创建、读取和保存操作。
    - 指令下发：在调用子智能体时，必须明确将该工作目录的路径传达给它们，确保它们不会将文件生成到其他位置。
    - 涉及生成输出文档的时候，严格遵循用户的生成需求，不得生成不符合用户最终预期的文档
    你的主要任务类别
    - 当用户没有明确表示生成何种类型的文件，则通过信息获取的方式获得所需数据，并直接反馈给用户
    - 当用户明确表示需要生成文件的时候，只能交给文件生成助手去解决,不可以在获取信息后由你自己生成，你没有生成文件的能力
    - 文件生成
      你可以生成Markdown、PDF文档，具体生成方式如下：
      对于Markdown文档，你掌握的工具包括 generate_markdown 工具，此工具可以根据用户的问题，生成对应的Markdown文件。
      对于pdf文档，你你掌握的工具包括 convert_md_to_pdf。通过将你生成的Markdown文档进行转化得到pdf文档。
      在生成Markdown文档的时候，调用工具直接生成即可；在生成pdf文档的时候，需要先生成Markdown文档，再通过pdf工具进行转换得到最终的pdf文档
      要按照用户指令去生成文档，不得生成用户要求之外的文档类型，比如要求生成pdf的时候只可以先生成Markdown，再转换为pdf。
      生成内容要求：
      无论什么复杂程度的任务，都需要生成一个todo-list进行规划
      通过发送消息汇报文档生成进度及结果的时候，不允许发送文档的路径，只允许通知用户已成功创建
      要根据接收的指示与检索到的知识信息内容去编写文档，内容要求丰富且全面，不少于1000字
        【关键执行顺序】
    1. 必须先调用子智能体（如网络搜索助手、数据库查询助手）获取信息。
    2. **绝不允许**在获取信息之前调用文件生成工具（generate_markdown）。
    3. 严禁使用 "等待子任务完成" 之类的占位符内容生成文件。只有当你真正拿到了完整的信息文本后，才能调用 generate_markdown。
    4. 如果你需要先搜索再生成，请分两步进行：第一步只调用搜索工具；第二步根据搜索结果调用生成工具。不要在一步（同一个 Tool Call 列表）中同时做这两件事。
子Agent使用提示词:
ragflow:
    name: "RAGFlow助手"
    description: 负责与RAGFlow知识库进行交互的智能体助手，可以查询可用助手列表并向特定助手提问获取知识库内容。
    system_prompt: |
      你是一个专业的RAGFlow知识库助手。你可以查询当前可用的RAG助手列表，并向指定的助手提问以获取知识库中的信息。
      你掌握的工具包括 get_assistant_list（获取助手列表）和 create_ask_delete（向助手提问）。通常先获取列表，找到合适的助手名称后，再进行提问。
      你需要根据助手列表中提供的助手描述去制定你的问题，不能强行提问助手的描述中无法解决的问题，否则无法得到需要的答案。
      在进行问题查询的时候，先从较高的视角去提问，如果有贴近需求的答案后，再进行更深入的提问。
      至少提问三个不同的问题
      保留检索的全部信息，不需要进行概括性总结，你需要将检索到的原始信息传输给后续
项目成果
（1） 搜索与响应效率提升 ：由传统“单次检索问答”升级为“搜索-阅读-反思-再搜索”闭环，采用 1主 + N专 并行协作架构，显著减少复杂问题的往返轮次与人工切换成本。系统支持实时流式回传思考与工具执行结果，用户可边看边确认，整体交互效率更高。
（2） 信息覆盖与准确性提升 ：形成“公网搜索 + 企业数据库 + 私有知识库”三路互补机制，降低单一来源偏差。网络搜索助手被约束为“至少3个角度、最多5次检索”，数据库助手采用“先探表再SQL”的防幻觉策略，私有知识由 RAGFlow 提供可信补充，综合提升结论完整性与可验证性。
（3） 运营与交付能力提升 ：项目已打通“问题输入 → 多源分析 → 报告产出”端到端流程，可自动生成 Markdown 并转换 PDF，支持面向业务/管理层的标准化交付；结合异步架构与上下文隔离机制，可稳定支撑多会话并发场景。
（4） 典型应用场景 ：
“某行业最新政策是否调整？” → 主智能体分发网络检索与知识库核验，返回结构化政策解读与影响说明。
“某业务指标异常原因是什么？” → 数据库助手执行表结构识别与SQL查询，给出可追溯的数据证据链。
“请输出一份专题研究结论” → 汇总多源结果后自动生成 Markdown/PDF 研究报告，支持直接流转汇报。
项目面试介绍
面试官您好，我最近做的一个项目是 基于 DeepAgents 的深度搜索系统 ，核心目标是把传统“问一次、答一次”的检索方式，升级成“ 搜索-阅读-反思-再搜索 ”的闭环研究流程。
 这个项目本质上是一个 1主 + N专 的多智能体协作系统：主智能体负责理解用户需求、拆解任务和最终汇总，子智能体分别处理公网搜索、企业数据库查询和私有知识库检索，各自并行工作，再回传给主智能体统一生成结果。
在 应用场景 上，它适合复杂信息分析类任务。比如：
第一，政策解读场景，用户问“最近平台政策有没有变化”，系统会同时做外网检索和知识库核验，输出结构化解释；
第二，经营分析场景，用户问“某项业务指标为什么异常”，数据库子智能体会先识别表结构再执行 SQL，给出可追溯的数据证据；
第三，研究交付场景，系统能把多源信息自动整理成 Markdown，并一键转成 PDF，直接用于汇报。
在 技术栈 上，我主要用了 LangChain + LangGraph + DeepAgents 作为智能体框架；
服务层用 FastAPI + WebSocket 实现实时流式输出；
工具层接入了 Tavily 做外网搜索、 MySQL 做结构化数据查询、 RAGFlow 做企业私有知识检索；
另外用 Pydantic 做状态和参数校验， asyncio + ContextVars 处理并发下的会话隔离，保证多用户同时使用时不串数据。
这个项目我认为有几个亮点 ：
第一，架构亮点是多智能体分工明确，能处理复杂、多步骤任务，不是单点问答；
第二，质量亮点是有防幻觉设计，比如数据库查询先探表再SQL，搜索任务限制角度和轮次，减少无效调用；
第三，工程亮点是全链路可观测和实时回传，用户能看到系统“怎么思考、怎么调用工具”；
第四，交付亮点是端到端闭环，从问题输入到报告输出可以自动完成。
如果一句话总结，这个项目让我把“LLM Demo”推进到了“ 可落地的智能研究与分析系统 ”，重点不只是模型调用，而是 多智能体协作、工具编排、工程可用性和业务交付能力 。

DeepAgent相关面试题
DeepAgents、LangChain、LangGraph 分别是什么关系？为什么不直接只用 LangChain？
可以理解为三层： LangChain 负责模型与工具抽象， LangGraph 负责有状态流程编排与持久化运行时， DeepAgents 在外层提供“可直接落地的深度智能体能力”，内置规划、子代理、文件系统、长期记忆。只用 LangChain 适合简单单Agent，复杂多步骤任务用 DeepAgents 更省工程成本。
DeepAgents 的核心能力有哪些？你最看重哪一个？
文档里四个核心能力：任务规划与分解（ write_todos 体系）、上下文管理（ ls/read_file/write_file/edit_file ）、子代理委派（ task ）、长期记忆（基于 Store 跨会话）。我最看重“规划+上下文管理”，因为它直接解决复杂任务可执行性和上下文溢出两个落地痛点。
write_todos/read_todos/update_todos/delete_todos 在项目里怎么用？
把大任务先拆成可执行步骤，用 write_todos 建计划；执行中用 read_todos 读取当前状态；遇到信息变化动态 update_todos ；无效步骤 delete_todos 。这样任务是“可观测、可调整、可收敛”的，不是一次性拍脑袋推理。
DeepAgents 怎么避免上下文窗口爆掉？
它不是把所有中间结果塞进模型上下文，而是把大结果外置到文件系统或存储中；模型只在需要时精准读取片段。比如大篇幅搜索结果先 write_file ，后续按需 read_file ，这样上下文只保留当前决策所需信息，降低 token 和遗忘风险。
子代理（SubAgent）什么时候该用，什么时候不该用？
该用在多步骤、专业分工、工具差异大、主代理需要保持“高层协调”时；不该用于一步可完成、强依赖连续上下文、或成本高于收益的任务。文档强调子代理的价值是“上下文隔离+专业化”，不是为了炫技拆分。
主代理如何决定调用哪个子代理？
主要依据子代理配置里的 description 与任务语义匹配，命中后会自动产生 task 工具调用并传 subagent_type/description 。所以 description 必须写成“可触发、可执行、边界清晰”的职责描述，不能写空泛口号。
DeepAgents 的流式输出你怎么解析？ chunk 一般看什么？
重点看 model 和 tools 两类节点： model 看是否有 tool_calls （说明在决策下一步）， tools 看工具返回数据；当 model 无 tool_calls 且有 content，通常是最终回复。这样能完整还原“思考-调用-观察-回答”链路，便于调试与前端实时展示。

多智能体最大的风险是什么？你怎么治理？
 文档给了两大风险： Token 成本失控 和 调试黑箱 。治理策略是：
- 先设“是否启用多Agent”的准入线（简单任务禁用多Agent）；
- 控制交互轮数与上下文长度；
- 强制全链路 tracing 和日志，不可观测不上线。
   这是多Agent从 Demo 到生产的底线。
DeepAgents支持子代理嵌套吗，比如CEO→CTO→Coder三层？
当前文档示例明确指出深层嵌套不稳定/不支持，实践上建议扁平化调度（如 CEO 直接调度 CTO、Coder）。也就是“可用优先于理论层级完美”，先保证可控和稳定。
DeepAgents 怎么做HITL（人机审批）？关键点是什么？
- 在 interrupt_on 标记高风险工具（approve/edit/reject）；
- 配置 checkpointer 保存中断状态；
- 恢复执行时使用同一个 thread_id ，并按 action_requests 顺序提交 decisions 。
关键是“同线程恢复 + 顺序一致”，否则审批恢复链路会断。
商户运营管家（Coze）
项目周期
1-2人，2个月即可。
参考周期：
需求分析与方案设计1 周
模块搭建与核心配置2 周（可适当延长）
数据与外部工具对接1 周
流程调试与功能优化2 周
效果验证与上线2周
项目简介
商户运营管家是面向中小商户打造的一体化智能运营辅助系统，该项目基于Coze平台搭建了一套智能体 + 工作流驱动的应用系统。
围绕商户核心运营痛点（客服数据难沉淀、用户反馈难分析、营销素材制作成本高），整合三大核心业务线：
1. 客服与售后模块：实现客服对话智能分析、投诉自动分类，沉淀服务数据，辅助售后流程优化；
2. 调研与优化模块：通过商品评论情感分析、市场调研数据整合，自动生成可视化分析报告，指导产品优化；
3. 营销与推广模块：基于用户好评与商品卖点，一键提炼营销卖点、生成海报与宣传视频，降低内容制作门槛。
通过结合大模型与低代码平台能力，帮助商家实现客服效率提升、用户洞察增强以及营销内容生产自动化，从而提升整体经营效率与转化效果。
整体架构设计
核心模块划分
商户运营管家系统分为三个大模块、七个小模块。采用分层架构（前端交互层、业务逻辑层、数据层）设计，保证模块解耦且可扩展，整体架构如下：
客服与售后模块
客服对话记录分析模块
解析客服聊天记录，提取客户诉求、高频问题、服务质量指标等
客户投诉分类模块
自动分类投诉类型（如物流、质量、售后），生成投诉统计报表
调研与优化模块
商品评论分析模块
情感分析、关键词提取，挖掘用户对商品的褒贬点、改进建议
产品调研分析报告模块
整合评论、竞品、市场数据，自动生成可视化调研分析报告
营销与推广模块
产品营销卖点提炼模块
基于商品属性、用户好评、竞品差异，自动提炼核心营销卖点
产品营销海报生成模块
基于卖点自动生成多风格海报模板，支持自定义编辑
一键生成产品宣传视频模块
整合卖点、素材库，自动剪辑生成短视频（如抖音 / 快手风格）
整体架构图
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业务分层
1. 数据采集层：对接电商平台评论 / 客服接口，或通过 Coze 表单手动上传对话记录、评论数据；
2. 分析处理层：由客服 / 调研模块的 Bot 完成对话 / 评论分析、投诉分类、数据统计；
3. 数据流转层：分析结果同步至知识库 / 数据节点，为营销模块提供输入；
4. 内容生成层：营销模块基于分析数据，自动提炼卖点并生成海报、视频素材；
5. 结果输出层：通过 Coze 对话界面、API 接口或文件导出，向商户提供分析报告、营销素材与运营建议。
技术架构设计
技术架构
主要开发平台：Coze可视化工作流引擎。。
采用 “低代码工作流 + 大模型 + 插件生态” 的三层架构
前端交互层（Coze 对话界面、自定义表单、卡片组件）
提供商户交互入口，支持数据上传、结果查看、素材预览
业务逻辑层（Coze 工作流（Workflow）、大模型（LLM）、提示词工程）
实现各模块核心逻辑：对话分析、情感分析、卖点提炼、流程编排
工具与数据层（知识库（Knowledge Base）、API 插件、数据节点）
提供数据存储、外部能力对接（如海报生成 API）、结果导出
关键技术选型
· 大模型：优先使用 Coze 内置的通义千问系列模型，用于对话理解、情感分析、文案生成；复杂多模态任务可对接外部模型 API。
· 数据存储：Coze 知识库（用于沉淀对话、评论、报告数据）+ 变量节点 / 数据库插件（用于结构化数据存储，如投诉分类统计结果）。
· 外部插件：
· 数据采集：电商平台评论 API 插件、Excel/CSV 导入插件；
· 内容生成：第三方海报生成 API、视频剪辑 API（如剪映开放平台）；
· 结果导出：Excel/Word 导出插件、PDF 生成插件。
· 工作流编排：Coze Workflow，实现跨模块数据流转（如 “评论分析结果→卖点提炼→海报生成” 的自动化流程）。
实现流程图
系统总架构
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核心子流程图
商户运营管家系统分为三个大模块、七个小模块。
客服与售后模块
客服对话记录分析模块
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客户投诉分类模块
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调研与优化模块
商品评论分析模块
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产品调研分析报告模块
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营销与推广模块
产品营销卖点提炼模块
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产品营销海报生成模块
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一键生成产品宣传视频模块
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关键实现细节
客服与售后模块
客服对话记录分析模块
· 数据接入：通过 Coze 表单支持商户上传客服聊天记录（文本 / CSV），或通过 API 插件对接电商平台客服数据接口；
· 核心逻辑：使用大模型 + 提示词工程，实现对话内容的结构化解析，提取客户诉求、服务响应时长、高频问题等指标；
【提示词示例】：
请分析以下客服对话记录，
提取：
1.用户咨询的核心问题；2.客服响应时长；3.是否解决用户问题；4.对话中的高频关键词。输出JSON格式结果。
· 结果存储：将分析结果存入知识库，用于后续投诉分类与服务质量统计。
客户投诉分类模块
· 触发方式：对接客服对话分析模块的结果，自动识别投诉类对话；或通过商户手动上传投诉工单；
· 分类逻辑：通过 Few-shot 提示词，训练大模型识别投诉类型（如物流问题、质量问题、售后问题、服务态度问题），并生成分类统计报表；
· 输出形式：支持按时间、商品、投诉类型生成统计看板，导出 Excel 报表。
调研与优化模块
商品评论分析模块
· 数据采集：通过 API 插件对接电商平台评论接口，或支持商户批量导入评论数据；
· 核心能力：大模型实现情感分析（正面 / 负面 / 中性）、关键词提取、用户褒贬点挖掘；
· 数据同步：将分析结果（如好评关键词、差评原因）存入知识库，为调研报告与卖点提炼模块提供数据支持。
产品调研分析报告模块
· 数据整合：自动拉取评论分析数据、竞品数据（可通过插件对接第三方数据平台）、市场趋势数据；
· 报告生成：通过大模型生成结构化报告，包含用户画像、产品优缺点、竞品对比、优化建议；
· 可视化展示：利用 Coze 卡片组件或导出插件，生成带图表的 PDF/Word 报告。
营销与推广模块
产品营销卖点提炼模块
· 输入来源：商品基础信息、好评关键词、竞品差异点（来自调研分析报告）；
· 提炼逻辑：通过提示词引导大模型提炼差异化卖点，生成多版本营销文案（适配海报、视频场景）；
【提示词示例】：
基于以下商品信息和用户好评，提炼3-5个核心营销卖点，每个卖点配1句宣传语，突出与竞品的差异，适配电商平台宣传场景。
· 结果复用：将提炼的卖点同步至海报、视频生成模块，实现营销内容的自动化生成。
产品营销海报生成模块
· 模板配置：在 Coze 中预设多套海报模板（如电商主图、详情页海报、活动海报），配置变量占位符；
· 自动填充：接收卖点提炼模块的结果，自动替换模板变量，调用第三方 AI 绘画 API 或海报生成插件生成图片；
· 预览与导出：支持商户在线预览海报，调整卖点文案，导出高清图片。
一键生成产品宣传视频模块
· 模板与脚本：预设短视频模板（如抖音 / 快手风格、产品种草视频），通过大模型根据卖点生成视频脚本；
· 素材生成：调用视频生成 API，自动剪辑商品图片、卖点文案、背景音乐，生成成品视频；
· 结果导出：支持导出不同分辨率的视频文件，适配多平台发布需求。
项目成果
1) 功能完整的 Coze 应用：包含 7 个业务 Bot，覆盖客服售后、调研优化、营销推广全流程； 
2) 数据闭环能力：实现从用户反馈收集→数据分析→营销内容生成的自动化流转，无需人工二次处理； 
3) 运营效率提升：
· 客服与售后：对话分析、投诉分类效率提升 80%，服务数据沉淀自动化；
· 调研优化：商品评论分析、调研报告生成时间从数小时缩短至分钟级；
· 营销推广：卖点提炼、海报 / 视频生成时间从 1-2 天缩短至 10 分钟内；
4) 可复用模板库：沉淀多套海报、视频、报告模板，支持快速复用，降低二次开发成本。
技术亮点
1、 低代码快速落地：基于 Coze 平台，无需复杂后端开发，仅通过工作流编排、提示词工程与插件对接，即可实现复杂 AI 运营场景； 
2、 跨模块数据闭环：通过 Coze 知识库与工作流变量，实现 7 个子模块间的数据自动流转，打通 “分析→优化→营销” 的业务链路； 
3、 多模态内容生成：整合文本分析、图像生成、视频生成能力，从结构化数据自动生成可视化报告与营销素材； 
4、 可扩展的插件化架构：支持灵活接入第三方 API（如电商平台接口、AI 生成工具），可根据商户需求快速扩展功能； 
5、 轻量化部署：基于 Coze 平台部署，无需服务器维护，商户通过网页 / 小程序即可访问使用，降低使用门槛。
面试项目阐述
项目背景
在电商运营场景中，中小商户普遍面临三大痛点：客服对话数据无法沉淀、用户反馈难以及时分析、营销素材制作成本高、周期长。为解决这些问题，基于 Coze 低代码 AI 平台，搭建了一站式商户运营管家系统，实现从客服售后、调研优化到营销推广的全流程自动化。
核心职责
1. 负责整体方案设计，将商户运营需求拆解为三大模块、七个子模块，规划模块间的数据流转逻辑；
2. 基于 Coze 平台搭建各业务 Bot，配置工作流、提示词与外部插件，实现对话分析、情感分析、卖点提炼等核心能力；
3. 打通跨模块数据闭环，实现评论分析结果自动同步至调研报告与营销素材生成流程；
4. 设计并沉淀可复用的海报、视频、报告模板，提升项目的可扩展性与商户使用效率。
技术难点与解决思路
· 难点 1：跨模块数据流转复杂，容易出现数据孤岛
解决：通过 Coze 知识库 + 工作流变量节点，统一数据格式，实现分析结果在不同模块间的自动同步，避免人工干预。
· 难点 2：营销素材生成的个性化与效率平衡
解决：预设多套模板，通过提示词引导大模型提炼卖点并适配模板变量，既保证内容的个性化，又实现素材生成的自动化。
· 难点 3：非结构化对话 / 评论数据的结构化解析
解决：通过 Few-shot 提示词工程，训练大模型按指定格式解析对话与评论数据，实现高频问题、情感倾向、投诉类型的自动识别。
项目价值
该项目将商户运营中大量重复、低效的工作（如对话分析、评论统计、素材制作）实现自动化，将客服数据沉淀、用户反馈分析、营销素材生成的整体效率提升80%以上。同时，基于低代码平台的架构，让项目可快速复制推广，适配不同品类的电商商户，具备较强的业务复用性与扩展性。

面试高频问题与回答
核心技术类问题
如何实现非结构化的客服对话 / 商品评论数据结构化解析的？
回答：
核心通过提示词工程 + Few-shot 示例引导结合 Coze 内置大模型实现。首先，我会梳理需要提取的核心维度（如客服对话的用户诉求、响应时长、问题解决状态；评论的情感倾向、褒贬关键词、核心诉求），然后设计结构化输出模板（如 JSON 格式）。
其次，采用 Few-shot 提示词方式，给大模型提供 3-5 个标注好的示例（比如 “对话原文 + 结构化解析结果”），让模型学习解析规则；同时在提示词中明确约束输出格式，避免模型生成非结构化文本。
最后，在 Coze 工作流中增加 “数据校验节点”，对模型输出的结构化数据做格式校验，若不符合则重新触发模型解析，确保数据准确性。比如客服对话分析中，我会要求模型严格输出{"核心问题":"","响应时长":"","是否解决":"","高频关键词":[]}格式，通过这种方式实现非结构化数据的标准化解析。
Coze 平台的工作流（Workflow）是如何支撑跨模块数据流转的？ 
回答：
Coze 的 Workflow 是核心的业务编排能力，主要通过 “变量传递 + 知识库同步” 两种方式实现跨模块流转：
1. 工作流变量传递：在每个模块的输出节点定义标准化的输出变量（如评论分析模块输出好评关键词/差评原因变量），营销卖点提炼模块直接引用这些变量作为输入，实现 “评论分析→卖点提炼” 的实时数据流转；
2. 知识库持久化同步：对于需要长期复用的数据（如历史投诉分类结果、月度调研报告），我会将模块输出结果存入 Coze 知识库，并配置 “数据标签”（如商品ID-卖点-202505），其他模块可通过 “知识库检索节点” 按标签拉取数据，比如海报生成模块可检索对应商品的卖点标签，自动填充模板。
项目中搭建了 “评论分析→调研报告→卖点提炼→海报生成” 的自动化工作流，全程无需人工介入，仅通过变量和知识库完成数据闭环，比如商户上传评论后，10 分钟内可自动生成对应的营销海报。
对接了外部 API（如海报生成、视频剪辑）时，如何保证接口调用的稳定性和数据安全性的？
回答：
针对接口稳定性和数据安全，我做了三层保障：
1. 稳定性层面：
· 在 Coze 工作流中增加 “重试节点”：接口调用失败时（如超时、返回异常），自动重试 3 次，重试间隔递增（1s/3s/5s）；
· 增加 “降级策略”：若外部 API 持续异常，自动切换至 Coze 内置的轻量化能力（如海报生成失败则使用预设静态模板填充卖点，而非终止流程）；
· 接口调用结果日志化：将每次调用的请求参数、返回状态、耗时记录至 Coze 的日志节点，便于排查问题。
2. 数据安全层面：
· 敏感数据脱敏：调用外部 API 前，通过 Coze 的 “数据处理节点” 对商户名称、商品价格等敏感信息脱敏（如替换为占位符）；
· 权限管控：对接的第三方 API 仅授予 “只读 / 生成” 权限，不开放商户原始数据的修改 / 删除权限；
· 数据传输加密：所有 API 调用均使用 HTTPS 协议，且在 Coze 插件配置中开启 “请求参数加密”，避免数据传输过程中泄露。
项目设计类问题
为什么选择 Coze 平台来做这个商户运营管家项目，而不是传统的代码开发（如 Python+Django）？
回答：
核心考虑成本、效率、商户易用性三个维度：
1. 开发效率：传统代码开发需要搭建后端服务、数据库、前端界面，至少需要 2-3 个月；而 Coze 提供了现成的可视化工作流、对话界面、插件生态，我仅用 6 周就完成了 7 个 Bot 的搭建，核心逻辑通过提示词和工作流编排实现，无需编写复杂的底层代码；
2. 运维成本：中小商户无专业运维团队，Coze 平台提供了服务器、容灾、升级等全托管能力，商户只需网页访问即可使用，无需维护服务器；
3. 商户适配性：Coze 支持可视化配置模板（如海报模板、报告模板），商户可自行调整，无需修改代码；而传统开发的系统，商户需提需求给开发人员，迭代周期长。
当然，Coze 也有局限性（如复杂定制化逻辑支持不足），但针对中小商户的运营场景，其 “低代码 + 大模型 + 插件” 的能力完全覆盖需求，是性价比最高的选择。
项目的核心痛点是解决商户运营效率问题，如何量化项目的效果的？
回答：
从 “时间成本、人力成本、产出质量” 三个维度评估：
1. 时间成本：
· 客服对话分析：人工分析 100 条对话需 2 小时，项目自动分析仅需 5 分钟，效率提升 95%；
· 营销素材生成：人工提炼卖点 + 制作海报 / 视频需 1-2 天，项目自动生成仅需 10 分钟，效率提升 99%；
· 调研报告生成：人工整合评论 + 写报告需 4 小时，项目自动生成仅需 15 分钟，效率提升 94%。
2. 人力成本：
商户无需专门配置 “数据分析师 / 素材制作专员”，1 名运营即可完成全流程操作。
3. 产出质量：
· 投诉分类准确率：人工分类准确率约 85%，项目通过 Few-shot 提示词优化后，准确率达 92%；
· 卖点提炼有效性：随机抽取 100 个生成的卖点，商户采纳率达 88%，高于人工提炼的 75%。
项目的三大模块（客服售后 / 调研优化 / 营销推广）是如何拆解和设计的？为什么这么拆分？
回答：
模块拆分的核心逻辑是贴合商户实际运营流程 + 高内聚低耦合：
1. 拆解依据：
中小电商商户的运营流程是 “服务用户→分析反馈→优化产品→营销推广”，因此我将项目拆分为对应的三大模块，每个模块解决一个核心环节的痛点：
· 客服售后模块：解决 “服务过程数据沉淀难、投诉处理效率低” 的问题；
· 调研优化模块：解决 “用户反馈分析慢、产品优化无依据” 的问题；
· 营销推广模块：解决 “素材制作成本高、卖点提炼不精准” 的问题。
2. 设计原则：
· 高内聚：每个模块内的 Bot 聚焦单一能力（如投诉分类 Bot 仅负责投诉类型识别，不掺杂卖点提炼逻辑）；
· 低耦合：模块间通过标准化的 “数据接口”（变量 / 知识库标签）交互，若某一模块需要迭代（如海报生成新增模板），不影响其他模块运行；
· 可扩展：每个模块预留 “插件扩展节点”，比如调研优化模块可扩展对接竞品数据 API，营销推广模块可扩展对接直播文案生成 API，无需重构整体架构。
项目落地与优化类问题
项目落地过程中，遇到的最大挑战是什么？你是如何解决的？
回答：
最大挑战是大模型输出结果的 “可控性” 问题—— 比如卖点提炼模块，模型有时会生成不符合电商平台规则的文案（如夸大宣传），或评论分析模块输出的情感倾向与人工判断不符。
解决思路分为三步：
1. 提示词精细化：
优化提示词，增加 “规则约束”，比如卖点提炼的提示词明确要求 “不使用‘最好 / 第一 / 绝对’等极限词，突出客观卖点（如材质 / 价格 / 服务）”；评论分析提示词增加 “情感倾向判断依据（如出现‘差评 / 不满意’判定为负面，出现‘好用 / 推荐’判定为正面）”。
2. 人工校验闭环：
在模块输出节点增加 “商户确认环节”：模型生成结果后，商户可在 Coze 界面一键确认 / 修改，修改后的结果会作为 “新示例” 补充到 Few-shot 提示词中，让模型持续学习商户的偏好，比如某商户认为 “物流快” 是核心卖点，模型后续会优先提炼该维度。
3. 结果打分机制：
设计 “结果准确率打分” 功能，商户对模型输出打分（1-5 分），低分结果自动触发 “重新生成 + 提示词优化”，同时统计高频低分场景，针对性优化提示词或模板。
通过这三步，模型输出的可控性从初期的 70% 提升至 90% 以上，满足商户的实际使用需求。
这个项目后续的优化方向是什么？
回答：
后续主要从 “智能化、场景化、生态化” 三个方向优化：
1. 智能化升级：
· 引入 “用户行为分析”：基于商户使用数据（如常用模板、高频调整的卖点），自动推荐最优的分析 / 生成策略；
· 优化大模型推理效率：用部分历史数据微调模型，提升准确率和贴合度。
2. 场景化扩展：
· 新增 “直播运营模块”：基于卖点生成直播脚本、实时评论互动话术，适配电商直播场景；
· 新增 “跨境电商适配”：支持多语言（英文 / 东南亚小语种）的评论分析、卖点提炼、海报生成，覆盖跨境商户需求。
3. 生态化完善：
· 对接更多电商平台 API：如淘宝、拼多多、抖音电商的官方接口，实现数据自动同步，无需商户手动上传。
核心目标是从 “工具型应用” 升级为 “商户运营智能助手”，不仅解决单点效率问题，还能基于数据为商户提供运营决策建议（如 “某商品差评集中在物流，建议更换快递公司”）。
个人能力类问题
在这个项目中，你的核心贡献是什么？
回答：
我的核心贡献体现在 “方案设计、核心能力落地、数据闭环搭建” 三个方面：
1. 整体方案设计：深入调研中小电商商户的运营痛点，将抽象需求拆解为可落地的三大模块、七个子模块，设计了 “数据采集→分析处理→内容生成” 的业务闭环，明确了各模块的输入 / 输出、数据流转规则；
2. 核心能力落地：主导所有 Bot 的搭建，包括提示词设计（如 Few-shot 示例优化、结构化输出约束）、工作流编排（如跨模块变量传递、重试 / 降级策略）、外部 API 对接（如海报生成、视频剪辑），解决了非结构化数据解析、模型输出可控性等核心问题；
3. 数据闭环搭建：通过 Coze 的知识库和变量节点，打通了 7 个子模块间的数据流转，实现了 “上传数据→自动分析→生成素材” 的全自动化，让项目从 “单点工具” 升级为 “一站式运营解决方案”。
更多Java –大数据 –前端 –python人工智能资料下载，可百度访问：尚硅谷官网
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flow.yml

flows:
examination_report_query:
name: EERERE
description: BEKEIRE

steps:

sguser_exist_check
(dJltleifllexamination_report_id

- if: slots.examination_report_id != "
then: get_examination_report
- else:
- action:
next: END
- id: get_examination_report
eleiifelsMlaction_query_examination_report

description:
steps:

domain.yml

slots:

examination_report_idH

type: text

responses:
utter_no_examination_reportH

- text: "B XALERE"

actions:
Baction_ask_examination_report_id|
BYaction_query_examination_report

action.py

class QueryExaminationReport(Action):

action_query_examination_report]

return

def run(
self,
dispatcher: CollectingDispatcher,
tracker: Tracker,
domain: Dict[Text, Any],
) -> List[Dict[Text, Any]]:
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def wrapper(*args, **kwargs):
print(FEA
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def create_counter():

o # BAMRESEZE

def increment():

count

nonlocal count
count += 1
return count
def reset():
nonlocal count

count = @

return increment, reset # JEMER{FEL

inc, res = create_counter()
print(inc()) # 1
print(inc()) # 2

res()

print(inc()) # 1




image82.png
SSE ZdfErga:
data: {"kind": "THINKING", "content": "IE{E/MHri&ifE. .. "}

data: {"kind": "PROCESS", "content": "WHR&uEEH TR, .."}

data: {"kind": "ANSWER", "content": "## THifjZE\n\nAELRIILL FIRSEE. .. "}




image83.png
# EREAD R Mcp TA

service_agent = Agent(
name="ServiceAgent",
model=sub_model,
mcp_servers=[baidu_mcp_client], # /i mcp 2%
tools=[local_tool_1, Tocal_tool_2] # A H




image84.png
FFN
|

v

1

| BB bbb | < SROGGER A PRt AL

| map_geocode () [N B (-0 SPS DR = |8 G P S b
I—'—J

fEHTRIG

v

1

| =g 1P EfL |« HREAS 1P HREMALE
| map_ip_location(Q | FERE: IR
[

SELRIG

v
1
| SE=%: BOMIE | « SURTR
| JEmCRZ] | WRIhAERTA
T —




image85.png
def query_nearest_repair_shops(lat: float, Ing: float):
conn = DatabasePool.get_connection()

try:

with conn.cursor() as cursor:
cursor.execute(sql, (lat, Ing, lat))
return cursor.fetchall()

finally:
conn.close()

# JNEEREFNESGD, AR

ES%H
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const MessageType = {
USER: 'user',
THINKING: 'THINKING',
PROCESS: 'PROCESS',
ASSISTANT: 'assistant'
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// R R

const chatMessages = ref([]);

// RTEFERE S5
let currentThinkingMsg = null;
let currentAnswerMsg = null;
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7/ B—TUKBITHINKING : BIBFTEEIIR
if (lcurrentThinkingMsg) {
currentThinkingMsg = {
type: 'THINKING',
content: ', /1 TERE
collapsed: false // UIEH|: BEHEET
3
chatMessages.value.push(currentThinkingMsg); // /%77
¥
// BIRRAAB (SSEFTEER BRER)
currentThinkingMsg. content += data.content;

break;
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1/ B—RUKEINSWER : BUEE;
if (lcurrentAnswerMsg) {
currentAnswertsg = {

type: 'assistant’, // BAEIEEE

content: " /1 HER.

35

chatMessages.value. push(currentAnsuerMsg) ;
¥
// BIERAE
currentAnswerMsg. content += data.content;

break;
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# 1. P aEs
@asynccontextmanager
async def lifespan(app: FastAPI):
# ABIER: McP
try:
await startup_mcp_services()
logger.info("MCP services connected")
except Exception as e:
logger.warning(f"MCP connection failed: {e}, will retry on demand")

yield

# RAEEE
await shutdown_mcp_services()

# 2. THIAMHRGHE
async def call_mcp_tool_safely(tool_name: str, **kwargs):
try:
result = await mcp_client.call_tool(tool_name, kwargs)
return result
except TimeoutError:
logger.error(f"McP tool {tool_name} timeout")
return {"ok": False, "error": "R&EEMAAH, ERHEER"T
except Exception as e:
logger.error(f"McP tool {tool_name} error: {e}")
return {"ok": False, "error": str(e)}
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def trim_history(messages: 1ist, max_rounds: int = 3) -> list:

PREGIGL N FEXE, 4 b 0d K
4 = —A user JHE + —/ assistant JHE

o

if len(messages) <= max_rounds * 2:
return messages

# (R IEHRHERIK

return messages|[-(max_rounds * 2):]
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def make_multiplier(factor):
def multiply(num):
return num * factor # {REifactorfii{
return multiply

double = make_multiplier(2)
triple = make_multiplier(3)
print(double(5)) # 10
print(triple(5)) # 15
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-- f#ffl Haversine ARX7E sqQL HitHHER
SELECT
id, service_station_name, address, phone,

(

6371 * acos(
cos(radians(%s)) * cos(radians(latitude)) *
cos(radians(longitude) - radians(%s)) +
sin(radians(%s)) * sin(radians(latitude))
D)
) AS distance
FROM repair_shops
ORDER BY distance ASC
LIMIT 3
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knowledge no = £'{i:04d)" #0001, 0002,

KnowledgeA| ent.fetch knovﬂitige:conteﬂt()

URL: https://iknowlenovo.com.cn/.../knowledgeDetail ‘
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Timeout: 10s
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async with aiofiles.tempfile.NamedTemporaryFile():
‘while content := await file.read(1024 * 1024):
tmp.write(content) # MBS\

17

TextLoadertigEMarkdown 3%
documents = TextLoader(md_path).load()
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# I KOCHE A AT RE R A
# RIS TS + RPAH

async def upload_file(file: uploadFile):
async with aiofiles.tempfile.NamedTemporaryFile(delete=False) as tmp:
# WiaER,  IMBZET
while content := await file.read(1024 * 1024):
await tmp.write(content)

# FOUACHE, R ZE 4R
chunks = await run_in_threadpool (
ingestion_processor.ingest_file, tmp.name
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# JERE: ChromaiR[IF2L28E R (ROLHEMRERED , ARARZHEIUE
# L2BEEGHUD, AR

results = vector_db.similarity_search_with_score(query, k=5)
# results: [(Document, L2_distance), ...]

# INTEAIAR L4
# similarity = 1 / (1 + L2_distance)
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# JiebasrialtE A
import jieba

"

query
title

query_words
title_words
EA, '}
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set(jieba.lcut(query))
set(jieba.lcut(title))
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VR,
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class SSEEvent:

READY = "ready" # EEETT)
PROGRESS = "progress" # fF#1iid/g
DELTA = "delta" # LLM JERIETAR
FINAL final” # REGTHEF
ERROR error” # R

CLOSE = "__close_ " # XHEZIES
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event: delta
data: {"delta":

"Brother HAK180"}

event: final
data: {"answer": "TEMFEZE...

"status": "completed", "image_urls": [...]}
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# {/}] BackgroundTasks SZHHITKHIAIFH
background_tasks.add_task(run_query_graph, session_id, user_query, is_stream)




image119.png
=IRE)5 REE

RIE3H (MD)

|

—4R: AREAE)S
(32 # FRRARLR)

\4

—R: KRS
RecursiveCharacterSplitter
chunk_size=1000

A4
=R EREH
BLRINEE
min_length=200





image120.png
# FFRPITIER

self.workflow.add_edge( start_key: "node_multi_search”, end_key: "node_search_embedding")
self.workflow.add_edge( start_key: "node_multi_search”, end_key: "node_search_embedding_hyde")
self.workflow.add_edge( start_key: "node_multi_search”, end_key: "node_web_search_mcp")

# SZIRHREREH

self.workflow.add_edge( start_key: "node_search_embedding”, end key: "node_join™)
self.workflow.add_edge( start_key: "node_search_embedding_hyde", end_key: "node_join™")
self.workflow.add_edge( start_key: "node_web_search_mcp”, end_key: "node_join™")
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if used_chars + len(doc_entry) > char_budget:
break
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if used_chars > char_budget:
return "\n".join(formatted_lines), char_budget - used_chars
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# 3.1, THEHITH AT 0. 85AI4HRE
high = [m for m in matches if m.get("score”, @) > 0.85]
# 3.2, THEHITOKTETe.c098uE

mid = [m for m in matches if m.get(“"score”, @) >= 0.6]

# a WIRARFEERITFOETe.85 » EEFMANZERS
if len( high) == 1:...

# b WMRSHRLEERITHETe.85 » MENSFRINRNEEEN, TS EH &=
if len( high) > 1:...

# ¢ NRFe.85DLAEER ~ BlnEe. slIREAISMENIRE
if len(mid) > @:
for m in mid[:5]:
options.append( m.get("item_name™))

#d WNRFe. 6D RLULER » FREWHIERS (FHAHREIINZE)
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# {"chunk_id1": scorel, "chunk_id2": score2}
chunk_scores = {} # FHFE chunk B9 RRF ITEEISEIE
chunk_data = {} # FFE chunk BONRYETE
# IRMhrrFEUEETE
for rrf_input, weight in rrf_inputs:
for rank, doc in enumerate(rrf_input, start=1):
chunk_id = doc.get("chunk_id")
#rrf AT
chunk_scores[chunk_id] = chunk_scores.get(chunk_id, default: .0) + weight / (k + rank)
#UEREIR
chunk_data.setdefault(chunk_id, doc)
unsorted_result = [(chunk_data[cid], score) for cid, score in chunk_scores.items()]
#key: HEFHE, RIBFIRTAOTTENZRS I EH1REHERRF
sorted_result = sorted(unsorted_result, key = lambda x : x[1], reverse=True)
return sorted_result[:max_results] if max_results else sorted_result
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# WIESEEHE (EPNDE)

abs_gap = current_score - next_score

# BEEMEAENIE (FEXSTREELR))

rel_gap = abs_gap / (abs(current_score) + le-6)

# HEE-RAEAkTE

if abs_gap >= RERANK_GAP_ABS or rel_gap >= RERANK_GAP_RATIO:
cutoff_pos = idx + 1
break
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"instruction": " TEMNAFEEMEI ",
"input™: "S$RKSEIF. ",

"output”: "The weather is nice today."
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“instruction": "S$RMRXSEAH? *

"input": "",
"output”: "SRMWKSFH, BER. ",
"history": [

["SRETML? ", "SRFETH/, BMFRR. "1,
["SREEHETS? , "FEES, TIRERF. "]
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"conversations": [
{"from": "human", “"value": "{R&F"},
{"from": "gpt", "value": "{f§F! HHABTIUEIRKD? "},
{"from": "human", “"value": "HPEiE"},

{"from": "gpt", "value": "ATRAIENHR, BFRRE..."}
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"conversat
{"from":

ons”: [
human®, “value": "Ri%ETF199eFsH15H, BERRRSKNSTE? ),

{"from": "function_call", "value": "{\"name\": \"calculate_age\", \"arguments\": {\"birthdate
\"1990-05-15\"}}"},
{"fro

bservation”, "value": "{\"age\": 31}"},

RERMIHE, RSR31FT.

pt”, “value

: "[{\"name\": \"calculate_age\", \"description\": \"IRIBHEBMHWER\", ...}]"
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元数据库数据示例. xlsx


元数据库数据示例.xlsx
table_info

		id		name		role		description

		dim_customer		dim_customer		dim		客户维度表，描述下单客户的基本属性。

		dim_date		dim_date		dim		时间维度表，用于多时间粒度分析。

		dim_product		dim_product		dim		商品维度表，描述商品的基本属性信息。

		dim_region		dim_region		dim		地区维度表，用于描述订单发生的地理区域信息。

		fact_order		fact_order		fact		订单事实表，记录订单数量和金额等核心指标。





column_info

		id		name		type		role		examples		description		alias		table_id

		dim_customer.customer_id		customer_id		varchar(20)		primary_key		["C001", "C002", "C003", "C004", "C005", "C006", "C007", "C008", "C009", "C010"]		客户唯一标识。		["客户ID", "用户ID"]		dim_customer

		dim_customer.customer_name		customer_name		varchar(50)		dimension		["李伟", "王芳", "张敏", "刘洋", "陈静", "赵磊", "黄秀英", "吴斌", "周燕", "徐浩"]		客户名称。		["客户名称", "用户名称"]		dim_customer

		dim_customer.gender		gender		varchar(10)		dimension		["男", "女"]		客户性别。		["性别"]		dim_customer

		dim_customer.member_level		member_level		varchar(20)		dimension		["黄金", "白银", "青铜", "铂金"]		客户会员等级。		["会员等级", "用户等级"]		dim_customer

		dim_date.date_id		date_id		int		primary_key		[20250101, 20250102, 20250103, 20250104, 20250105, 20250106, 20250107, 20250108, 20250109, 20250110]		日期唯一标识，格式 yyyyMMdd。		["日期ID", "日期"]		dim_date

		dim_date.day		day		int		dimension		[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]		日。		["日", "天"]		dim_date

		dim_date.month		month		int		dimension		[1, 2, 3]		月份。		["月", "月份"]		dim_date

		dim_date.quarter		quarter		varchar(2)		dimension		["Q1"]		季度。		["季度"]		dim_date

		dim_date.year		year		int		dimension		[2025]		年份。		["年", "年份"]		dim_date

		dim_product.brand		brand		varchar(50)		dimension		["苹果", "三星", "华为", "戴森", "美的", "耐克", "阿迪达斯", "优衣库", "李维斯", "雀巢"]		商品品牌名称。		["品牌", "品牌名称"]		dim_product

		dim_product.category		category		varchar(50)		dimension		["手机数码", "家用电器", "鞋靴", "服饰", "食品饮料", "休闲零食"]		商品所属品类。		["商品类别", "品类", "分类"]		dim_product

		dim_product.product_id		product_id		varchar(20)		primary_key		["P001", "P002", "P003", "P004", "P005", "P006", "P007", "P008", "P009", "P010"]		商品唯一标识。		["商品ID", "产品ID"]		dim_product

		dim_product.product_name		product_name		varchar(200)		dimension		["iPhone 15 Pro", "Galaxy S24 Ultra", "Mate 60 Pro", "戴森 V15 吸尘器", "美的空调 KFR-35GW", "耐克 Air Max 270 运动鞋", "阿迪达斯 Ultraboost 跑鞋", "优衣库 Heattech 保暖夹克", "李维斯 501 牛仔裤", "雀巢金牌速溶咖啡"]		商品名称。		["商品名称", "产品名称"]		dim_product

		dim_region.country		country		varchar(50)		dimension		["中国"]		地区所属国家名称。		["国家", "国家名称"]		dim_region

		dim_region.province		province		varchar(50)		dimension		["广东省", "浙江省", "四川省", "北京市", "上海市", "湖北省"]		订单所属的省份名称。		["省份", "省", "所在省份"]		dim_region

		dim_region.region_id		region_id		varchar(20)		primary_key		["R001", "R002", "R003", "R004", "R005", "R006"]		地区唯一标识。		["地区ID", "区域ID"]		dim_region

		dim_region.region_name		region_name		varchar(50)		dimension		["华南", "华东", "西南", "华北", "华中"]		订单所属的大区名称，如华东、华南等。		["地区", "区域", "大区"]		dim_region

		fact_order.customer_id		customer_id		varchar(20)		foreign_key		["C001", "C005", "C003", "C008", "C012", "C015", "C002", "C007", "C010", "C019"]		关联客户维度的外键。		["客户ID", "用户ID"]		fact_order

		fact_order.date_id		date_id		int		foreign_key		[20250101, 20250102, 20250103, 20250104, 20250105, 20250106, 20250107, 20250108, 20250109, 20250110]		关联时间维度的外键。		["日期", "下单日期"]		fact_order

		fact_order.order_amount		order_amount		float		measure		[8999.0, 6999.0, 125.0, 899.0, 60.0, 1399.0, 40.0, 299.0, 200.0, 9499.0]		订单金额。		["销售额", "订单金额", "收入"]		fact_order

		fact_order.order_id		order_id		varchar(30)		primary_key		["ORD20250101001", "ORD20250101002", "ORD20250102001", "ORD20250102002", "ORD20250103001", "ORD20250103002", "ORD20250104001", "ORD20250105001", "ORD20250105002", "ORD20250106001"]		订单唯一标识。		["订单ID"]		fact_order

		fact_order.order_quantity		order_quantity		int		measure		[1, 5, 12, 8, 2, 10, 3, 6, 25, 4]		订单中商品的购买数量。		["销量", "购买数量", "件数"]		fact_order

		fact_order.product_id		product_id		varchar(20)		foreign_key		["P001", "P003", "P010", "P006", "P011", "P014", "P012", "P008", "P002", "P013"]		关联商品维度的外键。		["商品ID", "产品ID"]		fact_order

		fact_order.region_id		region_id		varchar(20)		foreign_key		["R001", "R005", "R002", "R004", "R003", "R006"]		关联地区维度的外键。		["地区ID", "区域ID"]		fact_order





metric_info

		id		name		description		relevant_columns		alias

		AOV		AOV		全称Average Order Value，表示所有订单的成交金额平均值。		["fact_order.order_quantity"]		["平均单价", "平均订单金额"]

		GMV		GMV		全称Gross Merchandise Value，表示所有订单的成交金额总和。		["fact_order.order_amount"]		["成交总额", "订单总额"]





column_metric 

		column_id		metric_id

		fact_order.order_amount		GMV

		fact_order.order_quantity		AOV
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息
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增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误







问数智能体流程

抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

使用 jieba.analyse（TF-IDF 算法）对用户的自然语言提问做关键词提取。目标是从杂乱的表达中去除无关内容，识别出对数据库查询真正有用的核心实体和查询意图，从而为后续的召回与检索提供更准确、更高置信度的输入。

职责



帮我统计一下华北地区的销售总额

示例



华北地区,  统计,  销售总额

注意

为防止丢失重要信息，原始问题也会加入关键词列表。

jieba.analyse

加入原始问题

query

keywords



华北地区,  统计,  销售总额

keywords



华北地区,  统计,  销售总额,帮我统计一下华北地区的销售总额

keywords







问数智能体流程

抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

以关键词作为查询条件，在向量数据库中召回相关的字段信息。为提升召回率，会先通过 LLM 以召回字段信息为目标扩展和补充关键词，再进行检索。

职责

示例



地区,  销售金额,  统计, 华北地区,  销售总额,  帮我统计一下华北地区的销售总额

LLM扩展



华北地区,  统计,  销售总额,  帮我统计一下华北地区的销售总额



dim_region.region_name,  

dim_region.province, 

dim_region.country,  

fact_order.order_quantity,  fact_order.order_amount

字段信息召回

column_infos

keywords

keywords
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

以关键词作为查询条件，在向量数据库中召回相关的指标信息。为提升召回率，会先通过 LLM 以召回指标信息为目标扩展和补充关键词，再进行检索。

职责

示例



GMV,  AOV

metric_infos



GMV,  统计,  销售收入,  华北地区,  营业额,  销售额,  帮我统计一下华北地区的销售总额,  销售总额,  交易额

LLM扩展



华北地区,  统计,  销售总额,  帮我统计一下华北地区的销售总额

指标信息召回

keywords

keywords
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

以关键词作为查询条件，在全文搜索引擎中召回相关的字段取值。为提升召回率，会先通过 LLM 以召回字段取值为目标扩展和补充关键词，再进行检索。

职责

示例



dim_region.region_name.华北

column_values



统计,  华北,  华北地区,  帮我统计一下华北地区的销售总额,  销售总额

LLM扩展



华北地区,  统计,  销售总额,  帮我统计一下华北地区的销售总额

keywords

keywords

字段取值召回
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

将召回到的字段信息、字段取值和指标信息进行整合，作为后续生成 SQL 的上下文依据。

职责

示例



dim_region.region_name,  dim_region.province, dim_region.country,  fact_order.order_quantity,  fact_order.order_amount



dim_region.region_name.华北



dim_region(region_name, province, country, region_id)

fact_order(order_quantity, order_amount, customer_id, date_id, order_id, product_id, region_id)🔗

整合表格信息



GMV, AOV🔗

整合指标信息



GMV,  AOV

table_infos

column_infos

column_values

metric_infos

metric_infos
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

通过 LLM 对召回的指标信息进行语义筛选，去除与当前问题无关或冗余的指标，只保留与用户查询意图强相关的核心指标，减少干扰，为后续生成 SQL 提供更精准的上下文。

职责

示例



GMV, AOV



GMV🔗

过滤指标信息

metric_infos

metric_infos
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

职责

示例



dim_region(region_name, province, country, region_id)

fact_order(order_quantity, order_amount, customer_id, date_id, order_id, product_id, region_id)



dim_region(region_name, region_id)

fact_order(order_amount, region_id)🔗

通过 LLM 对召回的表格信息进行语义筛选，去除与当前问题无关的表格和字段，只保留与用户查询意图强相关的核心表格和字段，减少干扰，为后续生成 SQL 提供更精准的上下文。

过滤表格信息

table_infos

table_infos
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召回指标信息
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合并召回信息

过滤指标信息
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生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

职责

在生成 SQL 前，补充必要的上下文信息，包括当前时间信息以及数据仓库环境信息（如数据库类型和版本）。这些信息将作为约束条件，帮助LLM生成符合实际执行环境的 SQL。

示例



version: 8.0.44

dialect: mysql



date: 2026-02-03

weekday: Tuesday

quarter: Q1

date_info

db_info
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

职责

基于用户问题以及前面整理好的上下文信息（表格信息、指标信息、当前时间、数据仓库环境等），由模型生成可执行的 SQL。

示例



version: 8.0.44

dialect: mysql



date: 2026-02-03

weekday: Tuesday

quarter: Q1

date_info

db_info



dim_region(region_name, region_id)

fact_order(order_amount, region_id)

table_infos



GMV

metric_infos



帮我统计一下华北

地区的销售总额

query

prompt



SELECT SUM(f.order_amount) AS GMV
FROM fact_order f
         JOIN dim_region r ON f.region_id = r.region_id
WHERE r.region_name = '华北';

sql

LLM生成SQL
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抽取关键词

召回字段信息

召回指标信息

召回字段取值

合并召回信息

过滤指标信息

过滤表格信息

增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

职责

通过执行 EXPLAIN <SQL> 对生成的 SQL 进行预校验，提前发现语法问题；若校验通过则直接执行，若存在问题则收集报错信息，进入 SQL 校正流程。
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增加额外上下文

生成SQL

校验SQL

校正SQL

执行SQL

无误

有误

职责

根据用户问题、已有上下文以及校验阶段返回的错误信息，通过 LLM 对 SQL 进行针对性修正。
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职责

执行SQL语句。
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���ܿͷ�ϵͳ.drawio
<mxfile host="Electron" agent="Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) draw.io/28.2.8 Chrome/140.0.7339.240 Electron/38.4.0 Safari/537.36" version="28.2.8" pages="5">
  <diagram id="PqP6Fh9lgQJmFW3FKw4P" name="全流程大图">
    <mxGraphModel dx="4043" dy="3929" grid="1" gridSize="10" guides="1" tooltips="1" connect="1" arrows="1" fold="1" page="1" pageScale="1" pageWidth="827" pageHeight="1169" math="0" shadow="0">
      <root>
        <mxCell id="0" />
        <mxCell id="1" parent="0" />
        <mxCell id="BOpX57AXPWcC0aaavmjo-31" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.25;exitDx=0;exitDy=0;entryX=0.75;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="BOpX57AXPWcC0aaavmjo-29" target="BOpX57AXPWcC0aaavmjo-17">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-29" value="&lt;div style=&quot;background-color:#ffffff;color:#080808&quot;&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;MessageProcessingState&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;br&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;pre style=&quot;&quot;&gt;&lt;span style=&quot;color: rgb(0, 0, 0);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 20px;&quot;&gt;&lt;br&gt;&lt;/font&gt;&lt;/span&gt;&lt;/pre&gt;&lt;/div&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2120" y="-20" width="750" height="500" as="geometry" />
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-5" value="" style="group" parent="1" vertex="1" connectable="0">
          <mxGeometry x="374" y="398" width="300" height="250" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-41" value="" style="group" vertex="1" connectable="0" parent="V327jdbjU2IooLLGjZ7W-5">
          <mxGeometry y="16" width="300" height="230" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-7" value="Uvicorn&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="BOpX57AXPWcC0aaavmjo-41" vertex="1">
          <mxGeometry width="300" height="230" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-10" value="FastAPI&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="BOpX57AXPWcC0aaavmjo-41" vertex="1">
          <mxGeometry x="40" y="51" width="220" height="154.5" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-39" value="&lt;font style=&quot;font-size: 19px;&quot;&gt;websocket端点&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="BOpX57AXPWcC0aaavmjo-41">
          <mxGeometry x="75.5" y="149" width="155" height="40" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-40" value="&lt;font style=&quot;font-size: 19px;&quot;&gt;REST API 端点&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="BOpX57AXPWcC0aaavmjo-41">
          <mxGeometry x="75.5" y="96" width="155" height="40" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-1" value="响应 node&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="3459.5" y="1620" width="340.5" height="180" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-9" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0;exitY=0.5;exitDx=0;exitDy=0;strokeWidth=2;startArrow=classic;startFill=1;strokeColor=#3333FF;entryX=1;entryY=0.75;entryDx=0;entryDy=0;" edge="1" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-2" target="BOpX57AXPWcC0aaavmjo-29">
          <mxGeometry relative="1" as="geometry">
            <mxPoint x="2880" y="309" as="targetPoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-23" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.75;exitY=1;exitDx=0;exitDy=0;entryX=0;entryY=0.25;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-2" target="BOpX57AXPWcC0aaavmjo-17">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-25" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.75;exitY=1;exitDx=0;exitDy=0;entryX=0.25;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-3" target="Y7ZdVtX5HBUMbx3-4ZSu-1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-3" value="策略 Node&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2200" y="770" width="1010" height="710" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-4" value="DialogueStateTracker&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2210" y="170" width="543" height="277" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-8" value="用户输入" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="165" y="503" width="124" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-16" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;entryX=0.31;entryY=-0.008;entryDx=0;entryDy=0;startArrow=block;startFill=1;strokeWidth=2;entryPerimeter=0;strokeColor=#3333FF;exitX=0.25;exitY=1;exitDx=0;exitDy=0;" parent="1" source="BOpX57AXPWcC0aaavmjo-29" target="Y7ZdVtX5HBUMbx3-4ZSu-23" edge="1">
          <mxGeometry relative="1" as="geometry">
            <mxPoint x="2310" y="490" as="sourcePoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-26" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=1;entryY=0.5;entryDx=0;entryDy=0;strokeWidth=2;startArrow=classic;startFill=1;strokeColor=#3333FF;" parent="1" source="BOpX57AXPWcC0aaavmjo-29" target="Zswkz_W5Y-Vqcjb6I0vi-1" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2495" y="610" />
              <mxPoint x="3170" y="610" />
              <mxPoint x="3170" y="1250" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-19" value="DialogueStack&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2249" y="278" width="234" height="140" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-20" value="对话历史Turns" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2540" y="359" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-21" value="xxxStackFrame" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2277.5" y="321" width="177" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-22" value="策略集成器 PolicyEnsemble" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2225" y="843" width="255" height="54" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-6" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.25;exitDx=0;exitDy=0;strokeWidth=2;" edge="1" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-23" target="Y7ZdVtX5HBUMbx3-4ZSu-2">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2955" y="873" />
              <mxPoint x="2955" y="380" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-23" value="Flow 策略 FlowPolicy&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2550" y="820" width="270" height="210" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-4" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.5;exitDx=0;exitDy=0;entryX=0;entryY=0.5;entryDx=0;entryDy=0;dashed=1;strokeWidth=2;" edge="1" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-25" target="BOpX57AXPWcC0aaavmjo-2">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-25" value="FlowExecutor" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2580.25" y="960" width="210.75" height="30" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-31" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;rounded=0;fontSize=20;strokeWidth=2;entryX=0;entryY=0.5;entryDx=0;entryDy=0;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-8" target="Y7ZdVtX5HBUMbx3-4ZSu-7" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
            <mxPoint x="320" y="540" as="targetPoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-33" value="" style="curved=1;startArrow=none;endArrow=block;entryX=0;entryY=0.5;rounded=0;fontSize=20;entryDx=0;entryDy=0;strokeWidth=2;exitX=1;exitY=0.5;exitDx=0;exitDy=0;" parent="1" source="BOpX57AXPWcC0aaavmjo-39" target="Y7ZdVtX5HBUMbx3-4ZSu-6" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
            <mxPoint x="789" y="581" as="targetPoint" />
            <mxPoint x="700" y="570" as="sourcePoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-43" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;fontSize=20;strokeWidth=2;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-22" target="Y7ZdVtX5HBUMbx3-4ZSu-23" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-3" value="Text" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Y7ZdVtX5HBUMbx3-4ZSu-43" vertex="1" connectable="0">
          <mxGeometry x="-0.0554" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-11" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;高优先级&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Y7ZdVtX5HBUMbx3-4ZSu-43" vertex="1" connectable="0">
          <mxGeometry x="-0.05" y="2" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-11" value="" style="group" parent="1" vertex="1" connectable="0">
          <mxGeometry x="1140" y="413" width="859" height="550" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-5" value="对话理解 Node&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-11" vertex="1">
          <mxGeometry width="833" height="550" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-18" value="命令处理器 CommandProcessor" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-11" vertex="1">
          <mxGeometry x="523" y="418" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-10" value="" style="group" parent="V327jdbjU2IooLLGjZ7W-11" vertex="1" connectable="0">
          <mxGeometry x="60" y="70" width="333" height="440" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-13" value="命令生成器 LLMGenerator&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-10" vertex="1">
          <mxGeometry width="333" height="440" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-14" value="构建 Prompt" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-10" vertex="1">
          <mxGeometry x="79" y="72" width="148" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-15" value="LLM 调用" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-10" vertex="1">
          <mxGeometry x="91" y="175" width="124" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-16" value="结构化命令文本" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-10" vertex="1">
          <mxGeometry x="67" y="270" width="172" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-17" value="命令解析器 CommandParser" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="V327jdbjU2IooLLGjZ7W-10" vertex="1">
          <mxGeometry x="23" y="360" width="260" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-37" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.5;exitY=1;entryX=0.5;entryY=0;rounded=0;fontSize=20;entryDx=0;entryDy=0;exitDx=0;exitDy=0;" parent="V327jdbjU2IooLLGjZ7W-10" source="Y7ZdVtX5HBUMbx3-4ZSu-14" target="Y7ZdVtX5HBUMbx3-4ZSu-15" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-15" value="&lt;font style=&quot;font-size: 14px;&quot;&gt;[{&quot;role&quot;:&quot;user&quot;,&quot;content&quot;:prompt}]&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Y7ZdVtX5HBUMbx3-4ZSu-37" vertex="1" connectable="0">
          <mxGeometry x="0.1603" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-38" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.5;exitY=1;entryX=0.5;entryY=0;rounded=0;fontSize=20;exitDx=0;exitDy=0;entryDx=0;entryDy=0;" parent="V327jdbjU2IooLLGjZ7W-10" source="Y7ZdVtX5HBUMbx3-4ZSu-15" target="Y7ZdVtX5HBUMbx3-4ZSu-16" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-39" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.5;exitY=1;entryX=0.5;entryY=0;rounded=0;fontSize=20;exitDx=0;exitDy=0;entryDx=0;entryDy=0;" parent="V327jdbjU2IooLLGjZ7W-10" source="Y7ZdVtX5HBUMbx3-4ZSu-16" target="Y7ZdVtX5HBUMbx3-4ZSu-17" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-14" value="" style="endArrow=classic;html=1;rounded=0;entryX=0;entryY=0.25;entryDx=0;entryDy=0;dashed=1;strokeWidth=2;" parent="V327jdbjU2IooLLGjZ7W-10" target="Zswkz_W5Y-Vqcjb6I0vi-13" edge="1">
          <mxGeometry width="50" height="50" relative="1" as="geometry">
            <mxPoint x="227" y="102" as="sourcePoint" />
            <mxPoint x="277" y="52" as="targetPoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-40" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;fontSize=20;strokeWidth=2;" parent="V327jdbjU2IooLLGjZ7W-11" source="Y7ZdVtX5HBUMbx3-4ZSu-17" target="Y7ZdVtX5HBUMbx3-4ZSu-18" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-8" value="&lt;font style=&quot;font-size: 13px;&quot;&gt;Commands&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Y7ZdVtX5HBUMbx3-4ZSu-40" vertex="1" connectable="0">
          <mxGeometry x="0.3043" y="-1" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-13" value="&lt;h1 style=&quot;margin-top: 0px;&quot;&gt;Prompt&lt;/h1&gt;&lt;div&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 17px;&quot;&gt;1、任务说明&lt;br&gt;2、&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;可用 &lt;/span&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;Flows &lt;/span&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;和槽位&lt;br&gt;3、&lt;/span&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;可用命令及说明（flow、slot、问答...）&lt;br&gt;4、&lt;/span&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;命令生成规则&lt;br&gt;5、&lt;/span&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;决策规则表&lt;br&gt;6、&lt;/span&gt;&lt;/font&gt;&lt;span style=&quot;background-color: rgb(255, 255, 255); color: rgb(8, 8, 8);&quot;&gt;&lt;font face=&quot;Helvetica&quot; style=&quot;font-size: 17px;&quot;&gt;当前状态&lt;br&gt;7、规则和约束&lt;br&gt;8、对话历史、用户最新消息&lt;br&gt;9、要求生成命令列表&lt;/font&gt;&lt;br&gt;&lt;br&gt;&lt;/span&gt;&lt;/div&gt;" style="text;html=1;whiteSpace=wrap;overflow=hidden;rounded=0;" parent="V327jdbjU2IooLLGjZ7W-11" vertex="1">
          <mxGeometry x="413" y="70" width="436" height="270" as="geometry" />
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-13" value="" style="group" parent="1" vertex="1" connectable="0">
          <mxGeometry x="760" y="448" width="290" height="270" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-6" value="Agent&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;align=center;" parent="V327jdbjU2IooLLGjZ7W-13" vertex="1">
          <mxGeometry y="-1" width="290" height="270" as="geometry" />
        </mxCell>
        <mxCell id="V327jdbjU2IooLLGjZ7W-12" value="&lt;font style=&quot;font-size: 18px;&quot;&gt;1、加载用户配置domain、flows、config、endpoint&lt;br style=&quot;padding: 0px; margin: 0px;&quot;&gt;2、加载自定义action、检索器&lt;br&gt;3、创建和配置所有子组件&lt;br style=&quot;padding: 0px; margin: 0px;&quot;&gt;4、获取tracker，通过TrackerStore管理会话状态&lt;br style=&quot;padding: 0px; margin: 0px;&quot;&gt;5、构建和执行Graph&lt;br&gt;&lt;/font&gt;" style="text;html=1;whiteSpace=wrap;strokeColor=none;fillColor=none;align=left;verticalAlign=middle;rounded=0;" parent="V327jdbjU2IooLLGjZ7W-13" vertex="1">
          <mxGeometry x="10" y="50" width="280" height="200" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-35" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;fontSize=20;exitDx=0;exitDy=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-6" target="Y7ZdVtX5HBUMbx3-4ZSu-14" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
            <mxPoint x="1126" y="581" as="sourcePoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-7" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.75;exitDx=0;exitDy=0;entryX=0.5;entryY=1;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="Zswkz_W5Y-Vqcjb6I0vi-1" target="Y7ZdVtX5HBUMbx3-4ZSu-2">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-1" value="检索策略 SearchPolicy&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2553" y="1090" width="557" height="320" as="geometry" />
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-2" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=1;entryX=0;entryY=0.5;rounded=0;fontSize=20;exitDx=0;exitDy=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-22" target="Zswkz_W5Y-Vqcjb6I0vi-1" edge="1">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
            <mxPoint x="2468" y="956" as="sourcePoint" />
            <mxPoint x="2834" y="956" as="targetPoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-12" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;第二优先级&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Zswkz_W5Y-Vqcjb6I0vi-2" vertex="1" connectable="0">
          <mxGeometry x="-0.0715" y="-1" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-23" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.75;exitY=0;exitDx=0;exitDy=0;entryX=0;entryY=0.75;entryDx=0;entryDy=0;strokeWidth=2;strokeColor=#3333FF;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-18" target="BOpX57AXPWcC0aaavmjo-29" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-24" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;Action.run()压栈&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="Zswkz_W5Y-Vqcjb6I0vi-23" vertex="1" connectable="0">
          <mxGeometry x="0.3445" relative="1" as="geometry">
            <mxPoint x="-1" y="26" as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="Zswkz_W5Y-Vqcjb6I0vi-25" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.5;exitDx=0;exitDy=0;entryX=0;entryY=0.5;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="Y7ZdVtX5HBUMbx3-4ZSu-18" target="Y7ZdVtX5HBUMbx3-4ZSu-22" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-4" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-3" target="Y7ZdVtX5HBUMbx3-4ZSu-25" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-3" value="&lt;font style=&quot;font-size: 20px;&quot;&gt;should_predict()&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" parent="1" vertex="1">
          <mxGeometry x="2600" y="880" width="170" height="40" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-12" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-5" target="f14A49i1yoeSQCULoAnk-6" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-5" value="&lt;font style=&quot;font-size: 20px;&quot;&gt;should_predict()&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" parent="1" vertex="1">
          <mxGeometry x="2600.13" y="1169" width="170" height="40" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-9" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.5;exitDx=0;exitDy=0;entryX=0;entryY=0.5;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-6" target="f14A49i1yoeSQCULoAnk-8" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-13" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;检索结果为空&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="f14A49i1yoeSQCULoAnk-9" vertex="1" connectable="0">
          <mxGeometry x="-0.022" y="1" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-10" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-6" target="f14A49i1yoeSQCULoAnk-7" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-16" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0;exitY=0.5;exitDx=0;exitDy=0;dashed=1;entryX=0.25;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-6" target="f14A49i1yoeSQCULoAnk-17" edge="1">
          <mxGeometry relative="1" as="geometry">
            <mxPoint x="2580" y="1620" as="targetPoint" />
          </mxGeometry>
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-18" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;继承检索器基类，实现connect()和search()&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="f14A49i1yoeSQCULoAnk-16" vertex="1" connectable="0">
          <mxGeometry x="0.5424" y="1" relative="1" as="geometry">
            <mxPoint as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-6" value="&lt;span style=&quot;font-size: 20px;&quot;&gt;检索器执行检索&lt;/span&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" parent="1" vertex="1">
          <mxGeometry x="2600.13" y="1240" width="170" height="40" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-14" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.5;exitDx=0;exitDy=0;entryX=0.25;entryY=1;entryDx=0;entryDy=0;strokeWidth=2;" parent="1" source="f14A49i1yoeSQCULoAnk-7" target="f14A49i1yoeSQCULoAnk-8" edge="1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-15" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;[NO_RAG_ANSWER]&lt;/font&gt;" style="edgeLabel;html=1;align=center;verticalAlign=middle;resizable=0;points=[];" parent="f14A49i1yoeSQCULoAnk-14" vertex="1" connectable="0">
          <mxGeometry x="0.1177" y="1" relative="1" as="geometry">
            <mxPoint x="35" y="-19" as="offset" />
          </mxGeometry>
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-7" value="&lt;span style=&quot;font-size: 20px;&quot;&gt;LLM生成&lt;/span&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" parent="1" vertex="1">
          <mxGeometry x="2600.13" y="1320" width="170" height="40" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-8" value="&lt;span style=&quot;font-size: 20px;&quot;&gt;降级为闲聊&lt;/span&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" parent="1" vertex="1">
          <mxGeometry x="2910" y="1240" width="170" height="40" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-17" value="&lt;h1 style=&quot;margin-top: 0px;&quot;&gt;自定义GraphRAG（这里使用另外的LLM，选择code版本）&lt;/h1&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp;&amp;nbsp;&lt;span style=&quot;background-color: transparent; color: light-dark(rgb(0, 0, 0), rgb(255, 255, 255));&quot;&gt;1、标签路由：LLM识别问题涉及的节点类型和实体&lt;/span&gt;&lt;/p&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp; 2、节点检索：使用混合检索找到候选入口节点&lt;/p&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp; 3、Cypher生成：LLM生成Cypher查询语句（schema、入口节点、用户输入）&lt;/p&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp; 4、语句验证：执行explain验证Cypher语句，LLM验证语句逻辑（校验要求、schema、用户输入、入口节点、待验证cypher）&lt;/p&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp; 5、语句校正：LLM进行校正（错误信息、入口节点、用户输入、待更正cypher）&lt;/p&gt;&lt;p&gt;&amp;nbsp; &amp;nbsp; 6、执行查询：在Neo4j中执行Cypher查询&lt;br&gt;&lt;br&gt;&amp;nbsp; &amp;nbsp; 7、如果要加入向量数据库的rag路由，在connect和search添加即可&lt;/p&gt;&lt;p&gt;&amp;nbsp;&amp;nbsp;&lt;/p&gt;&lt;p&gt;&lt;br&gt;&lt;/p&gt;" style="text;html=1;whiteSpace=wrap;overflow=hidden;rounded=0;" parent="1" vertex="1">
          <mxGeometry x="2407" y="1630" width="691" height="240" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-20" value="session_id" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2540" y="230" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="f14A49i1yoeSQCULoAnk-21" value="用户最新消息" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="1" vertex="1">
          <mxGeometry x="2540" y="293" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-2" value="&lt;font style=&quot;font-size: 16px;&quot;&gt;1、解析活跃flow的当前step，根据类型处理&lt;br&gt;2、返回action名、下个step id、收集的slot&lt;br&gt;3、更新栈帧中的step id为下一个&lt;/font&gt;" style="text;html=1;whiteSpace=wrap;strokeColor=none;fillColor=none;align=left;verticalAlign=middle;rounded=0;" vertex="1" parent="1">
          <mxGeometry x="2843" y="926" width="310" height="100" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-24" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="BOpX57AXPWcC0aaavmjo-17" target="Y7ZdVtX5HBUMbx3-4ZSu-1">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-17" value="保护 Node&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" vertex="1" parent="1">
          <mxGeometry x="3710" y="880" width="360" height="209" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-18" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0;exitY=0.5;exitDx=0;exitDy=0;entryX=1;entryY=0.915;entryDx=0;entryDy=0;entryPerimeter=0;strokeWidth=2;" edge="1" parent="1" source="BOpX57AXPWcC0aaavmjo-17" target="Y7ZdVtX5HBUMbx3-4ZSu-3">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="3470" y="985" />
              <mxPoint x="3470" y="1420" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-26" value="&lt;font style=&quot;font-size: 18px;&quot;&gt;从state读取并判断&lt;br style=&quot;padding: 0px; margin: 0px;&quot;&gt;if action_count &amp;gt;= max_actions&lt;/font&gt;" style="text;html=1;whiteSpace=wrap;strokeColor=none;fillColor=none;align=left;verticalAlign=middle;rounded=0;" vertex="1" parent="1">
          <mxGeometry x="3770" y="963" width="270" height="90.5" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-27" value="&lt;div&gt;&lt;font style=&quot;font-size: 18px;&quot;&gt;&amp;nbsp; &amp;nbsp; 1. 确认处理已完成&lt;/font&gt;&lt;/div&gt;&lt;div&gt;&lt;font style=&quot;font-size: 18px;&quot;&gt;&amp;nbsp; &amp;nbsp; 2. 记录最终状态&lt;/font&gt;&lt;/div&gt;" style="text;html=1;whiteSpace=wrap;strokeColor=none;fillColor=none;align=left;verticalAlign=middle;rounded=0;" vertex="1" parent="1">
          <mxGeometry x="3499.75" y="1670" width="260" height="110" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-38" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0;exitY=0.5;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="1" source="BOpX57AXPWcC0aaavmjo-30" target="Y7ZdVtX5HBUMbx3-4ZSu-6">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-30" value="&lt;font style=&quot;font-size: 19px;&quot;&gt;final_response&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2210" y="76" width="210" height="60" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-33" value="&lt;font style=&quot;font-size: 19px;&quot;&gt;domain&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2456" y="76" width="130" height="60" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-34" value="&lt;font style=&quot;font-size: 19px;&quot;&gt;flows&lt;/font&gt;" style="rounded=0;whiteSpace=wrap;html=1;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2623" y="76" width="130" height="60" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-37" value="" style="group" vertex="1" connectable="0" parent="1">
          <mxGeometry x="3200" y="249" width="690" height="209" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-2" value="动作 Node&#xa;&#xa;&#xa;&#xa;&#xa;&#xa;" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="BOpX57AXPWcC0aaavmjo-37" vertex="1">
          <mxGeometry width="360" height="209" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-10" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=0.5;exitY=1;exitDx=0;exitDy=0;entryX=0.5;entryY=0;entryDx=0;entryDy=0;strokeWidth=2;" edge="1" parent="BOpX57AXPWcC0aaavmjo-37" source="Y7ZdVtX5HBUMbx3-4ZSu-26" target="Y7ZdVtX5HBUMbx3-4ZSu-27">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-16" style="edgeStyle=orthogonalEdgeStyle;rounded=0;orthogonalLoop=1;jettySize=auto;html=1;exitX=1;exitY=0.5;exitDx=0;exitDy=0;entryX=0;entryY=0.5;entryDx=0;entryDy=0;dashed=1;strokeWidth=2;" edge="1" parent="BOpX57AXPWcC0aaavmjo-37" source="Y7ZdVtX5HBUMbx3-4ZSu-26" target="BOpX57AXPWcC0aaavmjo-15">
          <mxGeometry relative="1" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-26" value="查找action" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="BOpX57AXPWcC0aaavmjo-37" vertex="1">
          <mxGeometry x="99" y="52" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="Y7ZdVtX5HBUMbx3-4ZSu-27" value="调用对应run()" style="whiteSpace=wrap;strokeWidth=2;fontSize=20;" parent="BOpX57AXPWcC0aaavmjo-37" vertex="1">
          <mxGeometry x="98.5" y="137" width="161" height="58" as="geometry" />
        </mxCell>
        <mxCell id="BOpX57AXPWcC0aaavmjo-15" value="&lt;font style=&quot;&quot;&gt;&lt;span style=&quot;font-size: 16px;&quot;&gt;自定义动作注册表&amp;nbsp;&amp;nbsp;Dict[str, Action]&lt;/span&gt;&lt;br&gt;&lt;span style=&quot;font-size: 16px;&quot;&gt;内置动作注册表&lt;/span&gt;&lt;/font&gt;" style="text;html=1;whiteSpace=wrap;strokeColor=none;fillColor=none;align=left;verticalAlign=middle;rounded=0;" vertex="1" parent="BOpX57AXPWcC0aaavmjo-37">
          <mxGeometry x="370" y="51.5" width="320" height="55" as="geometry" />
        </mxCell>
      </root>
    </mxGraphModel>
  </diagram>
  <diagram id="Me3YgMtlrK5-bUoAjpzT" name="从通道到响应">
    <mxGraphModel dx="1330" dy="563" grid="1" gridSize="10" guides="1" tooltips="1" connect="1" arrows="1" fold="1" page="1" pageScale="1" pageWidth="827" pageHeight="1169" math="0" shadow="0">
      <root>
        <mxCell id="0" />
        <mxCell id="1" parent="0" />
        <mxCell id="ObcIdj101FSp-TmdIN8e-1" value="用户" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="20" y="155" width="92" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-2" value="对话通道 (Console/REST/WebSocket)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="162" y="143" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-3" value="API / CLI 入口 (server.py, cli.run)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="472" y="64" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-4" value="Agent 核心 (agent.Agent)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="782" y="76" width="242" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-5" value="消息处理器 (message_processor)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1074" y="64" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-6" value="对话理解模块 (dialogue_understanding)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1384" y="64" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-7" value="对话状态追踪器 (core.tracker)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1694" y="64" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-8" value="策略决策 (policies)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2004" y="76" width="195" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-9" value="动作执行 (actions)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2278" y="20" width="192" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-10" value="Flow 执行 (flow_executor)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2249" y="124" width="250" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-11" value="NLG / 模板生成 (nlg)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2549" y="103" width="209" height="54" as="geometry" />
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-12" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-1" target="ObcIdj101FSp-TmdIN8e-2">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-13" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.79;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-2" target="ObcIdj101FSp-TmdIN8e-3">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="447" y="103" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-14" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-3" target="ObcIdj101FSp-TmdIN8e-4">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-15" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-4" target="ObcIdj101FSp-TmdIN8e-5">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-16" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-5" target="ObcIdj101FSp-TmdIN8e-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-17" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-6" target="ObcIdj101FSp-TmdIN8e-7">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-18" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-7" target="ObcIdj101FSp-TmdIN8e-8">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-19" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.8;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-8" target="ObcIdj101FSp-TmdIN8e-9">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2224" y="47" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-20" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.59;entryX=0.11;entryY=0;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-8" target="ObcIdj101FSp-TmdIN8e-10">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2224" y="109" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-21" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0;exitY=0.82;entryX=0.75;entryY=1;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-10" target="ObcIdj101FSp-TmdIN8e-8">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2224" y="172" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-22" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0.3;entryY=0;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-9" target="ObcIdj101FSp-TmdIN8e-11">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2524" y="47" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="ObcIdj101FSp-TmdIN8e-23" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.3;exitY=1;entryX=1;entryY=0.83;rounded=0;" edge="1" parent="1" source="ObcIdj101FSp-TmdIN8e-11" target="ObcIdj101FSp-TmdIN8e-2">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="2524" y="213" />
              <mxPoint x="447" y="213" />
            </Array>
          </mxGeometry>
        </mxCell>
      </root>
    </mxGraphModel>
  </diagram>
  <diagram id="AS6K61YT6PEu9EdHAL8L" name="Agent 与对话理解子流程">
    <mxGraphModel dx="1330" dy="563" grid="1" gridSize="10" guides="1" tooltips="1" connect="1" arrows="1" fold="1" page="1" pageScale="1" pageWidth="827" pageHeight="1169" math="0" shadow="0">
      <root>
        <mxCell id="0" />
        <mxCell id="1" parent="0" />
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-1" value="用户输入" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="20" y="90" width="124" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-2" value="通道消息 (REST / Console)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="194" y="90" width="249" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-3" value="消息处理器 MessageProcessor" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="493" y="78" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-4" value="命令生成器 LLMGenerator" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="803" y="90" width="245" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-5" value="构建 Prompt" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1098" y="90" width="148" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-6" value="LLM 调用" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1296" y="90" width="124" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-7" value="结构化命令文本" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1470" y="90" width="172" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-8" value="命令解析器 CommandParser" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1692" y="90" width="260" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-9" value="命令处理器 CommandProcessor" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2002" y="78" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-10" value="策略集成器 PolicyEnsemble" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2312" y="90" width="255" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-11" value="Flow 策略 FlowPolicy" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2617" y="90" width="211" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-12" value="加载 Flow YAML (FlowLoader)" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="2878" y="78" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-13" value="FlowExecutor 执行流程" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="3188" y="90" width="226" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-14" value="更新 DialogueStack / FlowStackFrame" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="3463" y="20" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-15" value="更新 DialogueStateTracker" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="3469" y="148" width="249" height="54" as="geometry" />
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-16" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-1" target="I6H4lQYDI-7UFZe7zyiY-2">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-17" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-2" target="I6H4lQYDI-7UFZe7zyiY-3">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-18" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-3" target="I6H4lQYDI-7UFZe7zyiY-4">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-19" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-4" target="I6H4lQYDI-7UFZe7zyiY-5">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-20" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-5" target="I6H4lQYDI-7UFZe7zyiY-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-21" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-6" target="I6H4lQYDI-7UFZe7zyiY-7">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-22" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-7" target="I6H4lQYDI-7UFZe7zyiY-8">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-23" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-8" target="I6H4lQYDI-7UFZe7zyiY-9">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-24" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-9" target="I6H4lQYDI-7UFZe7zyiY-10">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-25" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-10" target="I6H4lQYDI-7UFZe7zyiY-11">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-26" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-11" target="I6H4lQYDI-7UFZe7zyiY-12">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-27" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-12" target="I6H4lQYDI-7UFZe7zyiY-13">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-28" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.78;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-13" target="I6H4lQYDI-7UFZe7zyiY-14">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="3438" y="59" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="I6H4lQYDI-7UFZe7zyiY-29" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.78;exitY=1;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="I6H4lQYDI-7UFZe7zyiY-13" target="I6H4lQYDI-7UFZe7zyiY-15">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="3438" y="175" />
            </Array>
          </mxGeometry>
        </mxCell>
      </root>
    </mxGraphModel>
  </diagram>
  <diagram name="Flow 执行与对话栈" id="J9uhsFROkl9ZiFixg5LS">
    <mxGraphModel dx="3325" dy="1408" grid="1" gridSize="10" guides="1" tooltips="1" connect="1" arrows="1" fold="1" page="1" pageScale="1" pageWidth="827" pageHeight="1169" math="0" shadow="0">
      <root>
        <mxCell id="0" />
        <mxCell id="1" parent="0" />
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-1" value="Flow 运行时" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="482" y="109" width="1066" height="248" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-2" value="命令处理器 CommandProcessor" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="20" y="308" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-3" value="DialogueStack" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="533" y="392" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-4" value="DialogueStateTracker" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="507" y="206" width="212" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-5" value="active_flow 属性" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="769" y="206" width="180" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-6" value="FlowExecutor.execute_next_step" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="999" y="206" width="297" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-7" value="Flow 定义 Flow" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1350" y="144" width="169" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-8" value="FlowStackFrame" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1346" y="248" width="177" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-9" value="ExecutionResult" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1347" y="20" width="174" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-10" value="策略层 Policy" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1598" y="144" width="155" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-11" value="选择 Action 或 NLG" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1802" y="144" width="197" height="54" as="geometry" />
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-12" value="StartFlow / EndFlow" style="curved=1;startArrow=none;endArrow=block;exitX=0.98;exitY=1;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-2" target="DU0DXz8ro38Pvvjl8Sb1-3">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="381" y="419" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-13" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.8;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-2" target="DU0DXz8ro38Pvvjl8Sb1-4">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="381" y="233" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-14" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-4" target="DU0DXz8ro38Pvvjl8Sb1-5">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-15" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-5" target="DU0DXz8ro38Pvvjl8Sb1-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-16" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.75;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-6" target="DU0DXz8ro38Pvvjl8Sb1-7">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1321" y="171" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-17" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0.09;entryY=0;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-6" target="DU0DXz8ro38Pvvjl8Sb1-8">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1321" y="233" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-18" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0;exitY=0.8;entryX=0.75;entryY=1;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-8" target="DU0DXz8ro38Pvvjl8Sb1-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1321" y="296" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-19" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.67;exitY=0;entryX=0.31;entryY=1;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-6" target="DU0DXz8ro38Pvvjl8Sb1-9">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1321" y="140" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-20" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0.35;entryY=0;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-9" target="DU0DXz8ro38Pvvjl8Sb1-10">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1573" y="47" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-21" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-10" target="DU0DXz8ro38Pvvjl8Sb1-11">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="DU0DXz8ro38Pvvjl8Sb1-22" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.39;exitY=1;entryX=0.65;entryY=1;rounded=0;" edge="1" parent="1" source="DU0DXz8ro38Pvvjl8Sb1-10" target="DU0DXz8ro38Pvvjl8Sb1-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="1573" y="337" />
              <mxPoint x="1321" y="337" />
            </Array>
          </mxGeometry>
        </mxCell>
      </root>
    </mxGraphModel>
  </diagram>
  <diagram id="F54ySpQTIW4uOpgobD93" name="动作执行与外部资源">
    <mxGraphModel dx="1330" dy="563" grid="1" gridSize="10" guides="1" tooltips="1" connect="1" arrows="1" fold="1" page="1" pageScale="1" pageWidth="827" pageHeight="1169" math="0" shadow="0">
      <root>
        <mxCell id="0" />
        <mxCell id="1" parent="0" />
        <mxCell id="q-cHbhbUton-XK4q2bDL-1" value="示例业务 ecs_demo" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="431" y="20" width="520" height="238" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-2" value="策略层 Policy" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="20" y="169" width="155" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-3" value="选择动作名称" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="225" y="169" width="156" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-4" value="actions.* 函数" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="456" y="169" width="160" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-5" value="SQLite / ORM" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="717" y="55" width="156" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-6" value="检索工具 retrieval / addons" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="666" y="159" width="259" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-7" value="事件列表 slot_set / flow_switched" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="665" y="293" width="260" height="78" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-8" value="写回 Tracker" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1000" y="305" width="150" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-9" value="结构化响应 BotMessage" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="682" y="421" width="227" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-10" value="NLG 渲染" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1012" y="421" width="126" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-11" value="返回通道" style="whiteSpace=wrap;strokeWidth=2;" vertex="1" parent="1">
          <mxGeometry x="1200" y="421" width="124" height="54" as="geometry" />
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-12" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-2" target="q-cHbhbUton-XK4q2bDL-3">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-13" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-3" target="q-cHbhbUton-XK4q2bDL-4">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-14" value="" style="curved=1;startArrow=none;endArrow=block;exitX=0.65;exitY=0;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-4" target="q-cHbhbUton-XK4q2bDL-5">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="640" y="82" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-15" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.36;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-4" target="q-cHbhbUton-XK4q2bDL-6">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="640" y="186" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-16" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.66;entryX=0.32;entryY=0;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-4" target="q-cHbhbUton-XK4q2bDL-7">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="640" y="207" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-17" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-7" target="q-cHbhbUton-XK4q2bDL-8">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-18" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.94;entryX=0.42;entryY=0;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-4" target="q-cHbhbUton-XK4q2bDL-9">
          <mxGeometry relative="1" as="geometry">
            <Array as="points">
              <mxPoint x="640" y="227" />
            </Array>
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-19" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-9" target="q-cHbhbUton-XK4q2bDL-10">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
        <mxCell id="q-cHbhbUton-XK4q2bDL-20" value="" style="curved=1;startArrow=none;endArrow=block;exitX=1;exitY=0.5;entryX=0;entryY=0.5;rounded=0;" edge="1" parent="1" source="q-cHbhbUton-XK4q2bDL-10" target="q-cHbhbUton-XK4q2bDL-11">
          <mxGeometry relative="1" as="geometry">
            <Array as="points" />
          </mxGeometry>
        </mxCell>
      </root>
    </mxGraphModel>
  </diagram>
</mxfile>
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gmall.ndm2
{

  "paper": {

    "name": "A3",

    "leftMargin": 0.5,

    "rightMargin": 0.5,

    "topMargin": 0.5,

    "bottomMargin": 0.5,

    "isPortriat": true

  },

  "modelVersion": 2.01,

  "defaultSchema": "default",

  "server": {

    "objectType": "Server_MYSQL",

    "name": "Default",

    "uuid": "",

    "serverVersion": 80405,

    "edition": "Default",

    "lowerCaseTableNames": 0,

    "schemas": [

      {

        "objectType": "Schema_MYSQL",

        "name": "default",

        "tables": [],

        "views": []

      },

      {

        "objectType": "Schema_MYSQL",

        "name": "gmall",

        "tables": [

          {

            "objectType": "Table_MYSQL",

            "name": "activity_info",

            "comment": "活动表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 4,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "activity_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 4,

            "updateTime": "",

            "DDL": "CREATE TABLE `activity_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '活动id',\n  `activity_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '活动名称',\n  `activity_type` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '活动类型（1：满减，2：折扣）',\n  `activity_desc` varchar(2000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '活动描述',\n  `start_time` datetime DEFAULT NULL COMMENT '开始时间',\n  `end_time` datetime DEFAULT NULL COMMENT '结束时间',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=5 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='活动表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "活动id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_type",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动类型（1：满减，2：折扣）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_desc",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动描述",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_desc"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "start_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "开始时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "start_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "end_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "结束时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "end_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "activity_rule",

            "comment": "活动规则表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 5,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "activity_rule",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 5,

            "updateTime": "",

            "DDL": "CREATE TABLE `activity_rule` (\n  `id` int NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `activity_id` int DEFAULT NULL COMMENT '活动id',\n  `activity_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '活动类型',\n  `condition_amount` decimal(16,2) DEFAULT NULL COMMENT '满减金额',\n  `condition_num` bigint DEFAULT NULL COMMENT '满减件数',\n  `benefit_amount` decimal(16,2) DEFAULT NULL COMMENT '优惠金额',\n  `benefit_discount` decimal(10,2) DEFAULT NULL COMMENT '优惠折扣',\n  `benefit_level` bigint DEFAULT NULL COMMENT '优惠级别',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=6 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='活动规则表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动类型",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "condition_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "满减金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "condition_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "condition_num",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "满减件数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "condition_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "benefit_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "benefit_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "benefit_discount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠折扣",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "benefit_discount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "benefit_level",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠级别",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "benefit_level"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "activity_sku",

            "comment": "活动商品关联表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 13,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "activity_sku",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 13,

            "updateTime": "",

            "DDL": "CREATE TABLE `activity_sku` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `activity_id` bigint DEFAULT NULL COMMENT '活动id ',\n  `sku_id` bigint DEFAULT NULL COMMENT 'sku_id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=14 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='活动商品关联表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动id ",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_attr_info",

            "comment": "属性表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 114,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_attr_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 41,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_attr_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `attr_name` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '属性名称',\n  `category_id` bigint DEFAULT NULL COMMENT '分类id',\n  `category_level` int DEFAULT NULL COMMENT '分类层级',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=115 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='属性表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "attr_name",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "属性名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "attr_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category_level",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分类层级",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category_level"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_attr_info_base_category3_1",

                "fields": [

                  "category_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_category3",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_attr_info_base_category2_1",

                "fields": [

                  "category_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_category2",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_category1",

            "comment": "一级品类表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 17,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_category1",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 17,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_category1` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '一级品类id',\n  `name` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '一级品类名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=18 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='一级品类表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "一级品类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "一级品类名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_category1_base_attr_info_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_attr_info",

                "referenceFields": [

                  "category_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_category2",

            "comment": "二级品类表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 113,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_category2",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:25",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 113,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_category2` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '二级品类id',\n  `name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '二级品类名称',\n  `category1_id` bigint DEFAULT NULL COMMENT '一级品类编号',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=114 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='二级品类表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "二级品类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "二级品类名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category1_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "一级品类编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category1_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_category2_base_category1_1",

                "fields": [

                  "category1_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_category1",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_category3",

            "comment": "三级品类表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 1099,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_category3",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:26",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 98304,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 1099,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_category3` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '三级品类id',\n  `name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '三级品类名称',\n  `category2_id` bigint DEFAULT NULL COMMENT '二级品类编号',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=1100 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='三级品类表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "三级品类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "三级品类名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category2_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "二级品类编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category2_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_category3_base_category2_1",

                "fields": [

                  "category2_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_category2",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_dic",

            "comment": "",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_dic",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 70,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_dic` (\n  `dic_code` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '编号',\n  `dic_name` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '编码名称',\n  `parent_code` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '父编号',\n  `create_time` datetime DEFAULT NULL COMMENT '创建日期',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改日期',\n  PRIMARY KEY (`dic_code`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "dic_code",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "dic_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "dic_name",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "编码名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "dic_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "parent_code",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "父编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "parent_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建日期",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改日期",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "dic_code",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "dic_code"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_frontend_param",

            "comment": "前端数据保护表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_frontend_param",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_frontend_param` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `code` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '属性名称',\n  `delete_id` bigint DEFAULT NULL COMMENT '分类id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='前端数据保护表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "code",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "属性名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "delete_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "delete_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_province",

            "comment": "省份表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_province",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 34,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_province` (\n  `id` bigint NOT NULL COMMENT 'id',\n  `name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '省份名称',\n  `region_id` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '地区id',\n  `area_code` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '地区编码',\n  `iso_code` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '旧版国际标准地区编码，供可视化使用',\n  `iso_3166_2` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '新版国际标准地区编码，供可视化使用',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='省份表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "省份名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "region_id",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "地区id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "region_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "area_code",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "地区编码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "area_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "iso_code",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "旧版国际标准地区编码，供可视化使用",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "iso_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "iso_3166_2",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "新版国际标准地区编码，供可视化使用",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "iso_3166_2"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_region",

            "comment": "地区表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_region",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 7,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_region` (\n  `id` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '地区id',\n  `region_name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '地区名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='地区表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "地区id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "region_name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "地区名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "region_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_sale_attr",

            "comment": "基本销售属性表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 5,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_sale_attr",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 5,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_sale_attr` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '销售属性名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=6 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='基本销售属性表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_sale_attr_spu_sale_attr_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "spu_sale_attr",

                "referenceFields": [

                  "base_sale_attr_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_trademark",

            "comment": "品牌表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 15,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_trademark",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 15,

            "updateTime": "",

            "DDL": "CREATE TABLE `base_trademark` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `tm_name` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL COMMENT '品牌名称',\n  `logo_url` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '品牌logo的图片路径',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=16 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='品牌表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "tm_name",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "品牌名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "tm_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "logo_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "品牌logo的图片路径",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "logo_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "cart_info",

            "comment": "购物车表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "cart_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `cart_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `cart_price` decimal(10,2) DEFAULT NULL COMMENT '放入购物车时价格',\n  `sku_num` int DEFAULT NULL COMMENT '数量',\n  `img_url` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '商品图片地址',\n  `sku_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT 'sku名称 (冗余)',\n  `is_checked` int DEFAULT NULL COMMENT '是否被选中',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `is_ordered` bigint DEFAULT NULL COMMENT '是否已经下单',\n  `order_time` datetime DEFAULT NULL COMMENT '下单时间',\n  PRIMARY KEY (`id`) USING BTREE,\n  KEY `idx_uid` (`user_id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='购物车表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "cart_price",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "放入购物车时价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "cart_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_num",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "数量",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品图片地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku名称 (冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_checked",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否被选中",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_checked"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_ordered",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否已经下单",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_ordered"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "下单时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_uid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_uid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "0",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "user_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "user_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "cms_banner",

            "comment": "首页banner表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_0900_ai_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "cms_banner",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `cms_banner` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT 'ID',\n  `title` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_0900_ai_ci DEFAULT '' COMMENT '标题',\n  `image_url` varchar(500) CHARACTER SET utf8mb4 COLLATE utf8mb4_0900_ai_ci NOT NULL DEFAULT '' COMMENT '图片地址',\n  `link_url` varchar(500) CHARACTER SET utf8mb4 COLLATE utf8mb4_0900_ai_ci DEFAULT '' COMMENT '链接地址',\n  `sort` int unsigned NOT NULL DEFAULT '0' COMMENT '排序',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_0900_ai_ci ROW_FORMAT=DYNAMIC COMMENT='首页banner表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "ID",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "title",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_0900_ai_ci",

                "isNullable": true,

                "defaultType": "Empty",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "标题",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "title"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "image_url",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_0900_ai_ci",

                "isNullable": false,

                "defaultType": "Empty",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "image_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "link_url",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_0900_ai_ci",

                "isNullable": true,

                "defaultType": "Empty",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "链接地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "link_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sort",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": true,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "排序",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sort"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "comment_info",

            "comment": "商品评论表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "comment_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `comment_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `nick_name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户昵称',\n  `head_img` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL,\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `spu_id` bigint DEFAULT NULL COMMENT 'spuid',\n  `order_id` bigint DEFAULT NULL COMMENT '订单编号',\n  `appraise` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '评价 1 好评 2 中评 3 差评',\n  `comment_txt` varchar(2000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '评价内容',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='商品评论表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "nick_name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户昵称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "nick_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "head_img",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "head_img"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "appraise",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "评价 1 好评 2 中评 3 差评",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "appraise"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "comment_txt",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "评价内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "comment_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "coupon_info",

            "comment": "优惠券信息表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 5,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "coupon_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 5,

            "updateTime": "",

            "DDL": "CREATE TABLE `coupon_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '购物券编号',\n  `coupon_name` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '购物券名称',\n  `coupon_type` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '购物券类型 1 现金券 2 折扣券 3 满减券 4 满件打折券',\n  `condition_amount` decimal(10,2) DEFAULT NULL COMMENT '满额数',\n  `condition_num` bigint DEFAULT NULL COMMENT '满件数',\n  `activity_id` bigint DEFAULT NULL COMMENT '活动编号',\n  `benefit_amount` decimal(16,2) DEFAULT NULL COMMENT '减免金额',\n  `benefit_discount` decimal(10,2) DEFAULT NULL COMMENT '折扣',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `range_type` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '范围类型 1、商品(spuid) 2、品类(三级分类id) 3、品牌',\n  `limit_num` int NOT NULL DEFAULT '0' COMMENT '最多领用次数',\n  `taken_count` int NOT NULL DEFAULT '0' COMMENT '已领用次数',\n  `start_time` datetime DEFAULT NULL COMMENT '可以领取的开始时间',\n  `end_time` datetime DEFAULT NULL COMMENT '可以领取的结束时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `expire_time` datetime DEFAULT NULL COMMENT '过期时间',\n  `range_desc` varchar(500) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '范围描述',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=6 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='优惠券信息表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "购物券编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_name",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_type",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券类型 1 现金券 2 折扣券 3 满减券 4 满件打折券",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "condition_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "满额数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "condition_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "condition_num",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "满件数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "condition_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "benefit_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "减免金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "benefit_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "benefit_discount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "折扣",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "benefit_discount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "range_type",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "范围类型 1、商品(spuid) 2、品类(三级分类id) 3、品牌",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "range_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "limit_num",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "最多领用次数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "limit_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "taken_count",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "已领用次数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "taken_count"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "start_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "可以领取的开始时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "start_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "end_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "可以领取的结束时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "end_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "expire_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "过期时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "expire_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "range_desc",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "范围描述",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "range_desc"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "coupon_range",

            "comment": "优惠券范围表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 5,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "coupon_range",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 5,

            "updateTime": "",

            "DDL": "CREATE TABLE `coupon_range` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '购物券编号',\n  `coupon_id` bigint NOT NULL DEFAULT '0' COMMENT '优惠券id',\n  `range_type` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL DEFAULT '' COMMENT '范围类型 1、商品(spuid) 2、品类(三级分类id) 3、品牌',\n  `range_id` bigint NOT NULL DEFAULT '0',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=6 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='优惠券范围表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "购物券编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠券id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "range_type",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Empty",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "范围类型 1、商品(spuid) 2、品类(三级分类id) 3、品牌",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "range_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "range_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "range_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "coupon_use",

            "comment": "优惠券领用表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "coupon_use",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `coupon_use` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `coupon_id` bigint DEFAULT NULL COMMENT '购物券ID',\n  `user_id` bigint DEFAULT NULL COMMENT '用户ID',\n  `order_id` bigint DEFAULT NULL COMMENT '订单ID',\n  `coupon_status` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '购物券状态（1：未使用 2：已使用）',\n  `get_time` datetime DEFAULT NULL COMMENT '获取时间',\n  `using_time` datetime DEFAULT NULL COMMENT '使用时间',\n  `used_time` datetime DEFAULT NULL COMMENT '支付时间',\n  `expire_time` datetime DEFAULT NULL COMMENT '过期时间',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='优惠券领用表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券ID",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户ID",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单ID",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_status",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券状态（1：未使用 2：已使用）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "get_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "获取时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "get_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "using_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "使用时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "using_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "used_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "used_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "expire_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "过期时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "expire_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "entity_mapping",

            "comment": "",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 23,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "entity_mapping",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 03:19:12",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 23,

            "updateTime": "",

            "DDL": "CREATE TABLE `entity_mapping` (\n  `id` int NOT NULL AUTO_INCREMENT COMMENT '主键',\n  `entity_type` varchar(255) COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '实体类型（spu_name,attr_name,attr_value）',\n  `std_name` varchar(255) COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '标准词',\n  `synonym` varchar(255) COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '同义词',\n  `distance` double DEFAULT NULL COMMENT '距离',\n  `is_reviewed` int DEFAULT NULL COMMENT '是否通过审核（1：审核通过，0：审核未通过）',\n  PRIMARY KEY (`id`),\n  UNIQUE KEY `unique_idx` (`std_name`,`synonym`)\n) ENGINE=InnoDB AUTO_INCREMENT=24 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "主键",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "entity_type",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "实体类型（spu_name,attr_name,attr_value）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "entity_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "std_name",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "标准词",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "std_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "synonym",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "同义词",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "synonym"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "distance",

                "type": "double",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "距离",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "distance"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_reviewed",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否通过审核（1：审核通过，0：审核未通过）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_reviewed"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "unique_idx",

                "type": "UNIQUE",

                "method": "BTREE",

                "comment": "",

                "oldName": "unique_idx",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "23",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "std_name",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "std_name"

                  },

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "synonym",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "synonym"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "favor_info",

            "comment": "商品收藏表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "favor_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `favor_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `spu_id` bigint DEFAULT NULL COMMENT 'spuid',\n  `is_cancel` varchar(1) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '是否已取消 0 正常 1 已取消',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='商品收藏表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_cancel",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否已取消 0 正常 1 已取消",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_cancel"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "financial_sku_cost",

            "comment": "",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "financial_sku_cost",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:29",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `financial_sku_cost` (\n  `id` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci NOT NULL,\n  `sku_id` bigint DEFAULT NULL COMMENT 'sku_id',\n  `sku_name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT 'sku名称',\n  `busi_date` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '业务日期',\n  `is_lastest` varchar(2) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '是否最近',\n  `sku_cost` decimal(16,2) DEFAULT NULL COMMENT '商品结算成本',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "busi_date",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "业务日期",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "busi_date"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_lastest",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否最近",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_lastest"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_cost",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品结算成本",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_cost"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_detail",

            "comment": "订单明细表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_detail",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_detail` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'sku_id',\n  `sku_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT 'sku名称（冗余)',\n  `img_url` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片链接（冗余)',\n  `order_price` decimal(10,2) DEFAULT NULL COMMENT '购买价格(下单时sku价格）',\n  `sku_num` bigint DEFAULT NULL COMMENT '购买个数',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `split_total_amount` decimal(16,2) DEFAULT NULL,\n  `split_activity_amount` decimal(16,2) DEFAULT NULL,\n  `split_coupon_amount` decimal(16,2) DEFAULT NULL,\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='订单明细表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku名称（冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片链接（冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_price",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购买价格(下单时sku价格）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_num",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购买个数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "split_total_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "split_total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "split_activity_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "split_activity_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "split_coupon_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "split_coupon_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_detail_activity",

            "comment": "订单明细活动关联表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_detail_activity",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_detail_activity` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `order_detail_id` bigint DEFAULT NULL COMMENT '订单明细id',\n  `activity_id` bigint DEFAULT NULL COMMENT '活动id',\n  `activity_rule_id` bigint DEFAULT NULL COMMENT '活动规则id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='订单明细活动关联表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_detail_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单明细id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_detail_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_rule_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动规则id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_rule_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_detail_coupon",

            "comment": "订单明细优惠券关联表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_detail_coupon",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_detail_coupon` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `order_detail_id` bigint DEFAULT NULL COMMENT '订单明细id',\n  `coupon_id` bigint DEFAULT NULL COMMENT '购物券id',\n  `coupon_use_id` bigint DEFAULT NULL COMMENT '购物券领用id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='订单明细优惠券关联表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_detail_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单明细id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_detail_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_use_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "购物券领用id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_use_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_info",

            "comment": "订单表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `consignee` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '收货人',\n  `consignee_tel` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '收件人电话',\n  `total_amount` decimal(10,2) DEFAULT NULL COMMENT '总金额',\n  `order_status` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单状态',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `payment_way` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '付款方式',\n  `delivery_address` varchar(1000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '送货地址',\n  `order_comment` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单备注',\n  `out_trade_no` varchar(50) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单交易编号（第三方支付用)',\n  `trade_body` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单描述(第三方支付用)',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '操作时间',\n  `expire_time` datetime DEFAULT NULL COMMENT '失效时间',\n  `process_status` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '进度状态',\n  `tracking_no` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '物流单编号',\n  `parent_order_id` bigint DEFAULT NULL COMMENT '父订单编号',\n  `img_url` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片链接',\n  `province_id` int DEFAULT NULL COMMENT '省份id',\n  `activity_reduce_amount` decimal(16,2) DEFAULT NULL COMMENT '活动减免金额',\n  `coupon_reduce_amount` decimal(16,2) DEFAULT NULL COMMENT '优惠券减免金额',\n  `original_total_amount` decimal(16,2) DEFAULT NULL COMMENT '原始总金额',\n  `feight_fee` decimal(16,2) DEFAULT NULL COMMENT '运费金额',\n  `feight_fee_reduce` decimal(16,2) DEFAULT NULL COMMENT '运费减免金额',\n  `refundable_time` datetime DEFAULT NULL COMMENT '可退款时间（签收后30天）',\n  PRIMARY KEY (`id`) USING BTREE,\n  KEY `idx_uid_status` (`order_status`,`user_id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='订单表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "consignee",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "收货人",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "consignee"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "consignee_tel",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "收件人电话",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "consignee_tel"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "total_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "总金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_way",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "付款方式",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_way"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "delivery_address",

                "type": "varchar",

                "length": 1000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "送货地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "delivery_address"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_comment",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单备注",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_comment"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "out_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单交易编号（第三方支付用)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "out_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "trade_body",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单描述(第三方支付用)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "trade_body"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "操作时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "expire_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "失效时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "expire_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "process_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "进度状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "process_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "tracking_no",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "物流单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "tracking_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "parent_order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "父订单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "parent_order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片链接",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "province_id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "省份id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "province_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "activity_reduce_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "活动减免金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "activity_reduce_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_reduce_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠券减免金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_reduce_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "original_total_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原始总金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "original_total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "feight_fee",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "运费金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "feight_fee"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "feight_fee_reduce",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "运费减免金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "feight_fee_reduce"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refundable_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "可退款时间（签收后30天）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refundable_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_uid_status",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_uid_status",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "0",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "order_status",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "order_status"

                  },

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "user_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "user_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_refund_info",

            "comment": "退单表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_refund_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_refund_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `refund_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '退款类型',\n  `refund_num` bigint DEFAULT NULL COMMENT '退货件数',\n  `refund_amount` decimal(16,2) DEFAULT NULL COMMENT '退款金额',\n  `refund_reason_type` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '原因类型',\n  `refund_reason_txt` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '原因内容',\n  `refund_status` varchar(10) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '退款状态（0：待审批 1：已退款）',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='退单表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退款类型",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_num",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退货件数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退款金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_reason_type",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原因类型",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_reason_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_reason_txt",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原因内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_reason_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_status",

                "type": "varchar",

                "length": 10,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退款状态（0：待审批 1：已退款）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_status_log",

            "comment": "订单状态流水表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_status_log",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `order_status_log` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `order_status` varchar(11) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单状态',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='订单状态流水表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_status",

                "type": "varchar",

                "length": 11,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "payment_info",

            "comment": "支付信息表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "payment_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `payment_info` (\n  `id` int NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `out_trade_no` varchar(50) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '对外业务编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `payment_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '支付类型（微信 支付宝）',\n  `trade_no` varchar(50) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '交易编号',\n  `total_amount` decimal(10,2) DEFAULT NULL COMMENT '支付金额',\n  `subject` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '交易内容',\n  `payment_status` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '支付状态',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `callback_time` datetime DEFAULT NULL COMMENT '回调时间',\n  `callback_content` text CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci COMMENT '回调信息',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='支付信息表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "out_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "对外业务编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "out_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付类型（微信 支付宝）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "交易编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "total_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "subject",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "交易内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "subject"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_content",

                "type": "text",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调信息",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_content"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "promotion_pos",

            "comment": "营销坑位表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "promotion_pos",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 10,

            "updateTime": "",

            "DDL": "CREATE TABLE `promotion_pos` (\n  `id` bigint NOT NULL COMMENT '营销坑位id',\n  `pos_location` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '营销坑位位置',\n  `pos_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '营销坑位类型：banner,宫格,列表, 瀑布',\n  `promotion_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '营销类型：算法、固定、搜索',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='营销坑位表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "营销坑位id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "pos_location",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "营销坑位位置",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "pos_location"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "pos_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "营销坑位类型：banner,宫格,列表, 瀑布",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "pos_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "promotion_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "营销类型：算法、固定、搜索",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "promotion_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "promotion_refer",

            "comment": "营销渠道表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "promotion_refer",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 5,

            "updateTime": "",

            "DDL": "CREATE TABLE `promotion_refer` (\n  `id` bigint NOT NULL COMMENT '外部营销渠道id',\n  `refer_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '外部营销渠道名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='营销渠道表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "外部营销渠道id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refer_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "外部营销渠道名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refer_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "refund_payment",

            "comment": "退款支付表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "refund_payment",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 32768,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `refund_payment` (\n  `id` int NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `out_trade_no` varchar(50) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '对外业务编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `payment_type` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '支付类型（微信 支付宝）',\n  `trade_no` varchar(50) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '交易编号',\n  `total_amount` decimal(10,2) DEFAULT NULL COMMENT '退款金额',\n  `subject` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '交易内容',\n  `refund_status` varchar(30) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '退款状态',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `callback_time` datetime DEFAULT NULL COMMENT '回调时间',\n  `callback_content` text CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci COMMENT '回调信息',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE,\n  KEY `idx_out_trade_no` (`out_trade_no`) USING BTREE,\n  KEY `idx_order_id` (`order_id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='退款支付表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "out_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "对外业务编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "out_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付类型（微信 支付宝）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "交易编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "total_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退款金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "subject",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "交易内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "subject"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "refund_status",

                "type": "varchar",

                "length": 30,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "退款状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "refund_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_content",

                "type": "text",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调信息",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_content"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_out_trade_no",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_out_trade_no",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "0",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "out_trade_no",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "out_trade_no"

                  }

                ]

              },

              {

                "objectType": "Index_MYSQL",

                "name": "idx_order_id",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_order_id",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "0",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "order_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "order_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "seckill_goods",

            "comment": "",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "seckill_goods",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `seckill_goods` (\n  `id` bigint NOT NULL AUTO_INCREMENT,\n  `spu_id` bigint DEFAULT NULL COMMENT 'spu_id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'sku_id',\n  `sku_name` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '标题',\n  `sku_default_img` varchar(150) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '商品图片',\n  `price` decimal(10,2) DEFAULT NULL COMMENT '原价格',\n  `cost_price` decimal(10,2) DEFAULT NULL COMMENT '秒杀价格',\n  `create_time` datetime DEFAULT NULL COMMENT '添加日期',\n  `check_time` datetime DEFAULT NULL COMMENT '审核日期',\n  `status` varchar(1) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '审核状态',\n  `start_time` datetime DEFAULT NULL COMMENT '开始时间',\n  `end_time` datetime DEFAULT NULL COMMENT '结束时间',\n  `num` int DEFAULT NULL COMMENT '秒杀商品数',\n  `stock_count` int DEFAULT NULL COMMENT '剩余库存数',\n  `sku_desc` varchar(2000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '描述',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spu_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_name",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "标题",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_default_img",

                "type": "varchar",

                "length": 150,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品图片",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_default_img"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "price",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "cost_price",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "秒杀价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "cost_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "添加日期",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "check_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "审核日期",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "check_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "status",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "审核状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "start_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "开始时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "start_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "end_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "结束时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "end_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "num",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "秒杀商品数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "stock_count",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "剩余库存数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "stock_count"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_desc",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "描述",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_desc"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "sku_attr_value",

            "comment": "sku平台属性值关联表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 129,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "sku_attr_value",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 129,

            "updateTime": "",

            "DDL": "CREATE TABLE `sku_attr_value` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `attr_id` bigint DEFAULT NULL COMMENT '平台属性id（冗余)',\n  `value_id` bigint DEFAULT NULL COMMENT '平台属性值id',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `attr_name` varchar(30) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '平台属性名称',\n  `value_name` varchar(30) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '平台属性值名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=130 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='sku平台属性值关联表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "attr_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "平台属性id（冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "attr_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "value_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "平台属性值id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "value_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "attr_name",

                "type": "varchar",

                "length": 30,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "平台属性名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "attr_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "value_name",

                "type": "varchar",

                "length": 30,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "平台属性值名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "value_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_sku_attr_value_base_attr_value_1",

                "fields": [

                  "value_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_attr_value",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "sku_image",

            "comment": "库存单元图片表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 245,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "sku_image",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:30",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 65536,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 245,

            "updateTime": "",

            "DDL": "CREATE TABLE `sku_image` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `sku_id` bigint DEFAULT NULL COMMENT 'skuid',\n  `img_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片名称（冗余）',\n  `img_url` varchar(300) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片路径(冗余)',\n  `spu_img_id` bigint DEFAULT NULL COMMENT 'spu图片id',\n  `is_default` varchar(4000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '是否默认',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=246 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='库存单元图片表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片名称（冗余）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 300,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片路径(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_img_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spu图片id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_img_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_default",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否默认",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_default"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "sku_info",

            "comment": "sku表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 43,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "sku_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:31",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 49152,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 43,

            "updateTime": "",

            "DDL": "CREATE TABLE `sku_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT 'skuid',\n  `spu_id` bigint DEFAULT NULL COMMENT 'spuid',\n  `price` decimal(10,0) DEFAULT NULL COMMENT '价格',\n  `sku_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT 'sku名称',\n  `sku_desc` varchar(2000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '商品规格描述',\n  `weight` decimal(10,2) DEFAULT NULL COMMENT '重量',\n  `tm_id` bigint DEFAULT NULL COMMENT '品牌id(冗余)',\n  `category3_id` bigint DEFAULT NULL COMMENT '三级品类id（冗余)',\n  `sku_default_img` varchar(300) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '默认显示图片地址(冗余)',\n  `is_sale` tinyint NOT NULL DEFAULT '0' COMMENT '是否在售（1：是 0：否）',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=44 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='sku表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "price",

                "type": "decimal",

                "length": 10,

                "decimals": 0,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_desc",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品规格描述",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_desc"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "weight",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "重量",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "weight"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "tm_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "品牌id(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "tm_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category3_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "三级品类id（冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category3_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_default_img",

                "type": "varchar",

                "length": 300,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "默认显示图片地址(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_default_img"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_sale",

                "type": "tinyint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否在售（1：是 0：否）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_sale"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_sku_info_spu_info_1",

                "fields": [

                  "spu_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "spu_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_sku_info_sku_attr_value_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "sku_attr_value",

                "referenceFields": [

                  "sku_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "sku_sale_attr_value",

            "comment": "sku销售属性值表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 51,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "sku_sale_attr_value",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:31",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 47,

            "updateTime": "",

            "DDL": "CREATE TABLE `sku_sale_attr_value` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `sku_id` bigint DEFAULT NULL COMMENT 'sku_id',\n  `spu_id` int DEFAULT NULL COMMENT 'spu_id(冗余)',\n  `sale_attr_value_id` bigint DEFAULT NULL COMMENT '销售属性值id',\n  `sale_attr_id` bigint DEFAULT NULL COMMENT '销售属性id',\n  `sale_attr_name` varchar(30) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '销售属性名称',\n  `sale_attr_value_name` varchar(30) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '销售属性值名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=52 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='sku销售属性值表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spu_id(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_value_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性值id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_value_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_name",

                "type": "varchar",

                "length": 30,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_value_name",

                "type": "varchar",

                "length": 30,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性值名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_value_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_sku_sale_attr_value_sku_info_1",

                "fields": [

                  "sku_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "sku_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_sku_sale_attr_value_spu_sale_attr_value_1",

                "fields": [

                  "sale_attr_value_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "spu_sale_attr_value",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "spu_image",

            "comment": "spu图片表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 96,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "spu_image",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:31",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 96,

            "updateTime": "",

            "DDL": "CREATE TABLE `spu_image` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `spu_id` bigint DEFAULT NULL COMMENT '商品id',\n  `img_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片名称',\n  `img_url` varchar(300) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '图片路径',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=97 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='spu图片表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 300,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片路径",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "spu_info",

            "comment": "spu表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 20,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "spu_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 20,

            "updateTime": "",

            "DDL": "CREATE TABLE `spu_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT 'spu_id',\n  `spu_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT 'spu名称',\n  `description` varchar(1000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '描述信息',\n  `category3_id` bigint DEFAULT NULL COMMENT '三级品类id',\n  `tm_id` bigint DEFAULT NULL COMMENT '品牌id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=21 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='spu表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "spu_id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spu名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "description",

                "type": "varchar",

                "length": 1000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "描述信息",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "description"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category3_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "三级品类id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category3_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "tm_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "品牌id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "tm_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_spu_info_base_trademark_1",

                "fields": [

                  "tm_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_trademark",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_spu_info_base_category3_1",

                "fields": [

                  "category3_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_category3",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "spu_poster",

            "comment": "商品海报表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "spu_poster",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `spu_poster` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `spu_id` bigint DEFAULT NULL COMMENT '商品id',\n  `img_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '文件名称',\n  `img_url` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '文件路径',\n  `create_time` datetime NOT NULL COMMENT '创建时间',\n  `operate_time` datetime NOT NULL COMMENT '更新时间',\n  `is_deleted` tinyint NOT NULL DEFAULT '0' COMMENT '逻辑删除 1（true）已删除， 0（false）未删除',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='商品海报表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "文件名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "文件路径",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_deleted",

                "type": "tinyint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "逻辑删除 1（true）已删除， 0（false）未删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "spu_sale_attr",

            "comment": "spu销售属性表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 16,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "spu_sale_attr",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 15,

            "updateTime": "",

            "DDL": "CREATE TABLE `spu_sale_attr` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号(业务中无关联)',\n  `spu_id` bigint DEFAULT NULL COMMENT '商品id',\n  `base_sale_attr_id` bigint DEFAULT NULL COMMENT '销售属性id',\n  `sale_attr_name` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '销售属性名称(冗余)',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=17 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='spu销售属性表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号(业务中无关联)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "商品id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "base_sale_attr_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "base_sale_attr_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性名称(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_spu_sale_attr_spu_info_1",

                "fields": [

                  "spu_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "spu_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "spu_sale_attr_value",

            "comment": "spu销售属性值表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 37,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "spu_sale_attr_value",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 37,

            "updateTime": "",

            "DDL": "CREATE TABLE `spu_sale_attr_value` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '销售属性值编号',\n  `spu_id` bigint DEFAULT NULL COMMENT 'spuid',\n  `base_sale_attr_id` bigint DEFAULT NULL COMMENT '销售属性id',\n  `sale_attr_value_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '销售属性值名称',\n  `sale_attr_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '销售属性名称(冗余)',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=38 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='spu销售属性值表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "销售属性值编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "spu_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "spuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "spu_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "base_sale_attr_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "base_sale_attr_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_value_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性值名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_value_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sale_attr_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "销售属性名称(冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sale_attr_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_spu_sale_attr_value_base_sale_attr_1",

                "fields": [

                  "base_sale_attr_id"

                ],

                "referenceSchema": "gmall",

                "referenceTable": "base_sale_attr",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "user_address",

            "comment": "用户地址表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "user_address",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `user_address` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `province_id` bigint DEFAULT NULL COMMENT '省份id',\n  `user_address` varchar(500) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户地址',\n  `consignee` varchar(40) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '收件人',\n  `phone_num` varchar(40) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '联系方式',\n  `is_default` varchar(1) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '是否是默认',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='用户地址表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "province_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "省份id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "province_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_address",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_address"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "consignee",

                "type": "varchar",

                "length": 40,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "收件人",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "consignee"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "phone_num",

                "type": "varchar",

                "length": 40,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "联系方式",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "phone_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_default",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否是默认",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_default"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "user_info",

            "comment": "用户表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 50,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "user_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 50,

            "updateTime": "",

            "DDL": "CREATE TABLE `user_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `login_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户名称',\n  `nick_name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户昵称',\n  `passwd` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户密码',\n  `name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户姓名',\n  `phone_num` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '手机号',\n  `email` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '邮箱',\n  `head_img` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '头像',\n  `user_level` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '用户级别',\n  `birthday` date DEFAULT NULL COMMENT '用户生日',\n  `gender` varchar(1) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '性别 M男,F女',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `status` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '状态',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB AUTO_INCREMENT=51 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='用户表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "login_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "login_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "nick_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户昵称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "nick_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "passwd",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户密码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "passwd"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户姓名",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "phone_num",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "手机号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "phone_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "email",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "邮箱",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "email"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "head_img",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "头像",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "head_img"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_level",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户级别",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_level"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "birthday",

                "type": "date",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户生日",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "birthday"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "gender",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "性别 M男,F女",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "gender"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "status",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "status"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "user_view_log",

            "comment": "用户浏览日志表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 102,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "user_view_log",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 102,

            "updateTime": "",

            "DDL": "CREATE TABLE `user_view_log` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint NOT NULL COMMENT '用户编号',\n  `sku_id` bigint NOT NULL COMMENT 'skuid',\n  `view_time` timestamp NULL DEFAULT CURRENT_TIMESTAMP COMMENT '浏览时间',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=103 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='用户浏览日志表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sku_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "skuid",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sku_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "view_time",

                "type": "timestamp",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Others",

                "defaultValue": "CURRENT_TIMESTAMP",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "浏览时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "view_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "ware_info",

            "comment": "",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "ware_info",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `ware_info` (\n  `id` bigint NOT NULL,\n  `name` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL,\n  `address` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL,\n  `areacode` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL,\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "address",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "address"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "areacode",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "areacode"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "ware_order_task",

            "comment": "库存工作单表 库存工作单表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "DYNAMIC",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "ware_order_task",

            "encryption": false,

            "createOptions": "row_format=DYNAMIC",

            "createTime": "2025-07-21 03:23:32",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `ware_order_task` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单编号',\n  `consignee` varchar(100) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '收货人',\n  `consignee_tel` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '收货人电话',\n  `delivery_address` varchar(1000) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '送货地址',\n  `order_comment` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单备注',\n  `payment_way` varchar(2) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '付款方式 1:在线付款 2:货到付款',\n  `task_status` varchar(20) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '工作单状态',\n  `order_body` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '订单描述',\n  `tracking_no` varchar(200) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '物流单号',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `ware_id` bigint DEFAULT NULL COMMENT '仓库编号',\n  `task_comment` varchar(500) CHARACTER SET utf8mb4 COLLATE utf8mb4_general_ci DEFAULT NULL COMMENT '工作单备注',\n  PRIMARY KEY (`id`) USING BTREE\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci ROW_FORMAT=DYNAMIC COMMENT='库存工作单表 库存工作单表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "consignee",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "收货人",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "consignee"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "consignee_tel",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "收货人电话",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "consignee_tel"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "delivery_address",

                "type": "varchar",

                "length": 1000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "送货地址",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "delivery_address"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_comment",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单备注",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_comment"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_way",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "付款方式 1:在线付款 2:货到付款",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_way"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "task_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "工作单状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "task_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_body",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单描述",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_body"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "tracking_no",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "物流单号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "tracking_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "ware_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "仓库编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "ware_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "task_comment",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "工作单备注",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "task_comment"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "ware_order_task_detail",

            "comment": "库存工作单明细表 库存工作单明细表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",
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            {
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            "x": 317,

            "y": 1022,
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            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,
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          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 370,

              "y": 1335

            },

            {

              "x": 370,

              "y": 1205

            }
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          "label": {

            "x": 240,

            "y": 1305,

            "width": 226,

            "height": 30,
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            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }
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        {
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          "sourceTableName": "sku_sale_attr_value",
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          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 496,
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            {
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          "label": {

            "x": 240,
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              "r": 51,

              "g": 51,
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              "a": 1

            },
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          "vertices": [

            {
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            {
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          ],
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            "x": 467,
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            "fontName": "Arial Unicode MS",

            "fontSize": 14,
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              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },
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          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 370,
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            {
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          ],

          "label": {
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            "width": 241,

            "height": 30,
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            "fontSize": 14,
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              "r": 51,

              "g": 51,

              "b": 51,
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            "isFontBold": false,

            "isFontItalic": false,
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        {
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          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {
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            {
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          ],

          "label": {

            "x": 372,

            "y": 855,

            "width": 194,

            "height": 30,
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            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {
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          "sourceTableName": "sku_attr_value",

          "sourceSchemaName": "gmall",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 370,

              "y": 625
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            {
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          ],

          "label": {

            "x": 372,

            "y": 595,

            "width": 241,
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        {
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          "sourceTableName": "spu_info",
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            "fontSize": 14,

            "fontColor": {
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            "isFontItalic": false,
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          "visible": true,
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            {
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              "y": 1185

            },

            {
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            "x": 724,
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          "vertices": [
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image57.emf
edu-model.ndm2


edu-model.ndm2
{

  "paper": {

    "name": "A3",

    "leftMargin": 0.5,

    "rightMargin": 0.5,

    "topMargin": 0.5,

    "bottomMargin": 0.5,

    "isPortriat": true

  },

  "modelVersion": 2.01,

  "defaultSchema": "default",

  "server": {

    "objectType": "Server_MYSQL",

    "name": "Default",

    "uuid": "",

    "serverVersion": 80405,

    "edition": "Default",

    "lowerCaseTableNames": 0,

    "schemas": [

      {

        "objectType": "Schema_MYSQL",

        "name": "default",

        "tables": [],

        "views": []

      },

      {

        "objectType": "Schema_MYSQL",

        "name": "edu",

        "tables": [

          {

            "objectType": "Table_MYSQL",

            "name": "base_category_info",

            "comment": "分类",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 2,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_category_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:42",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:42",

            "DDL": "CREATE TABLE `base_category_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `category_name` varchar(200) DEFAULT NULL COMMENT '分类名称',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=2 DEFAULT CHARSET=utf8mb3 COMMENT='分类'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分类名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_province",

            "comment": "省份",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_province",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:42",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 26,

            "updateTime": "2025-07-29 07:01:42",

            "DDL": "CREATE TABLE `base_province` (\n  `id` bigint NOT NULL COMMENT 'id',\n  `name` varchar(20) DEFAULT NULL COMMENT '省名称',\n  `region_id` varchar(20) DEFAULT NULL COMMENT '大区id',\n  `area_code` varchar(20) DEFAULT NULL COMMENT '行政区位码',\n  `iso_code` varchar(20) DEFAULT NULL COMMENT '国际编码',\n  `iso_3166_2` varchar(20) DEFAULT NULL COMMENT 'ISO3166编码',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb3 COMMENT='省份'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "name",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "省名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "region_id",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "大区id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "region_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "area_code",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "行政区位码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "area_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "iso_code",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "国际编码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "iso_code"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "iso_3166_2",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "ISO3166编码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "iso_3166_2"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_source",

            "comment": "来源",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_source",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:42",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 4,

            "updateTime": "2025-07-29 07:01:42",

            "DDL": "CREATE TABLE `base_source` (\n  `id` bigint NOT NULL,\n  `source_site` varchar(20) DEFAULT NULL,\n  `source_url` varchar(200) DEFAULT NULL,\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb3 COMMENT='来源'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "source_site",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "source_site"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "source_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "source_url"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "base_subject_info",

            "comment": "学科",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 8,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "base_subject_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:42",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 7,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `base_subject_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `subject_name` varchar(200) DEFAULT NULL COMMENT '科目名称',\n  `category_id` bigint DEFAULT NULL COMMENT '分类',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=8 DEFAULT CHARSET=utf8mb3 COMMENT='学科'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "subject_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "科目名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "subject_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "category_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分类",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "category_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_base_subject_info_base_category_info_1",

                "fields": [

                  "category_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "base_category_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "cart_info",

            "comment": "购物车表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 4745,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "cart_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 4194304,

            "dataLength": 1589248,

            "indexLength": 180224,

            "maxDataLength": 0,

            "rows": 4642,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `cart_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `course_name` varchar(200) DEFAULT NULL COMMENT 'sku名称 (冗余)',\n  `cart_price` decimal(10,2) DEFAULT NULL COMMENT '放入购物车时价格',\n  `img_url` varchar(200) DEFAULT NULL COMMENT '图片文件',\n  `session_id` varchar(200) DEFAULT NULL COMMENT '会话id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `deleted` varchar(2) DEFAULT NULL,\n  `sold` varchar(2) DEFAULT NULL COMMENT '是否已售',\n  PRIMARY KEY (`id`),\n  KEY `idx_uid` (`user_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=4745 DEFAULT CHARSET=utf8mb3 COMMENT='购物车表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "sku名称 (冗余)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "cart_price",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "放入购物车时价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "cart_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "img_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "图片文件",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "img_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "session_id",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "会话id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "session_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "sold",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否已售",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "sold"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_uid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_uid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "1910",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "user_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "user_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "chapter_info",

            "comment": "章节",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 26306,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "chapter_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 4194304,

            "dataLength": 1589248,

            "indexLength": 311296,

            "maxDataLength": 0,

            "rows": 5391,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `chapter_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `chapter_name` varchar(200) DEFAULT NULL COMMENT '章节名称',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `video_id` bigint DEFAULT NULL COMMENT '视频id',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `is_free` varchar(2) DEFAULT NULL COMMENT '是否免费',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  PRIMARY KEY (`id`),\n  KEY `idx_cid` (`course_id`),\n  KEY `idx_vid` (`video_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=26306 DEFAULT CHARSET=utf8mb3 COMMENT='章节'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "视频id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_free",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否免费",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_free"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_cid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_cid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "54",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "course_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "course_id"

                  }

                ]

              },

              {

                "objectType": "Index_MYSQL",

                "name": "idx_vid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_vid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "5391",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "video_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "video_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "comment_info",

            "comment": "评论表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1632,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "comment_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 124,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `comment_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `chapter_id` bigint DEFAULT NULL COMMENT '章节id',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `comment_txt` varchar(2000) DEFAULT NULL COMMENT '评价内容',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `deleted` varchar(1) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1632 DEFAULT CHARSET=utf8mb3 COMMENT='评论表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "comment_txt",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "评价内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "comment_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "course_info",

            "comment": "课程",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 530,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "course_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 65536,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 84,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `course_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `course_name` varchar(200) DEFAULT NULL COMMENT '课程名称',\n  `course_slogan` varchar(200) DEFAULT NULL COMMENT '课程标语',\n  `course_cover_url` varchar(200) DEFAULT NULL COMMENT '课程封面',\n  `subject_id` bigint DEFAULT NULL COMMENT '学科id',\n  `teacher` varchar(4000) DEFAULT NULL COMMENT '讲师名称',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `chapter_num` bigint DEFAULT NULL COMMENT '章节数',\n  `origin_price` decimal(16,2) DEFAULT NULL COMMENT '价格',\n  `reduce_amount` decimal(16,2) DEFAULT NULL COMMENT '优惠金额',\n  `actual_price` decimal(16,2) DEFAULT NULL COMMENT '实际价格',\n  `course_introduce` varchar(2000) DEFAULT NULL COMMENT '课程介绍',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=530 DEFAULT CHARSET=utf8mb3 COMMENT='课程'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_slogan",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程标语",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_slogan"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_cover_url",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程封面",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_cover_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "subject_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "学科id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "subject_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "teacher",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "讲师名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "teacher"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_num",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "origin_price",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "origin_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "reduce_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "reduce_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "actual_price",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "实际价格",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "actual_price"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_introduce",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程介绍",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_introduce"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_course_info_chapter_info_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "chapter_info",

                "referenceFields": [

                  "course_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_course_info_base_subject_info_1",

                "fields": [

                  "subject_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "base_subject_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_course_info_favor_info_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "favor_info",

                "referenceFields": [

                  "course_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "entity_mapping",

            "comment": "实体映射表",

            "engine": "InnoDB",

            "characterSet": "utf8mb4",

            "collation": "utf8mb4_general_ci",

            "autoIncrement": 0,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "entity_mapping",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-30 01:01:27",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "",

            "DDL": "CREATE TABLE `entity_mapping` (\n  `synonym` varchar(255) CHARACTER SET utf8mb4 COLLATE utf8mb4_bin NOT NULL COMMENT '同义词',\n  `std_name` varchar(255) COLLATE utf8mb4_general_ci NOT NULL COMMENT '标准词',\n  `entity_schema` varchar(255) COLLATE utf8mb4_general_ci NOT NULL COMMENT '实体类型',\n  `is_reviewed` int NOT NULL DEFAULT '0' COMMENT '是否已审核',\n  `create_time` timestamp NULL DEFAULT CURRENT_TIMESTAMP COMMENT '创建时间',\n  `update_time` timestamp NULL DEFAULT NULL ON UPDATE CURRENT_TIMESTAMP COMMENT '更新时间',\n  PRIMARY KEY (`synonym`,`std_name`)\n) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_general_ci COMMENT='实体映射表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "synonym",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_bin",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "同义词",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "synonym"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "std_name",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "标准词",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "std_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "entity_schema",

                "type": "varchar",

                "length": 255,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb4",

                "collation": "utf8mb4_general_ci",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "实体类型",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "entity_schema"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_reviewed",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "0",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否已审核",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_reviewed"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "timestamp",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Others",

                "defaultValue": "CURRENT_TIMESTAMP",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "timestamp",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": true,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "synonym",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "synonym"

                },

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "std_name",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "std_name"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "favor_info",

            "comment": "收藏",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 7294,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "favor_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 49152,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 309,

            "updateTime": "2025-07-29 07:01:43",

            "DDL": "CREATE TABLE `favor_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=7294 DEFAULT CHARSET=utf8mb3 COMMENT='收藏'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "knowledge_point",

            "comment": "知识点",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 225,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "knowledge_point",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:43",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 224,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `knowledge_point` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `point_txt` varchar(4000) DEFAULT NULL COMMENT '知识点内容  ',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=225 DEFAULT CHARSET=utf8mb3 COMMENT='知识点'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "point_txt",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "知识点内容  ",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "point_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_knowledge_point_test_point_question_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_point_question",

                "referenceFields": [

                  "point_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_detail",

            "comment": "订单明细",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 17384,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_detail",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 131072,

            "indexLength": 114688,

            "maxDataLength": 0,

            "rows": 888,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `order_detail` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `course_name` varchar(4000) DEFAULT NULL COMMENT '课程名称',\n  `order_id` bigint DEFAULT NULL COMMENT '订单编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `origin_amount` decimal(16,2) DEFAULT NULL COMMENT '原始金额',\n  `coupon_reduce` decimal(16,2) DEFAULT NULL COMMENT '优惠劵减免金额',\n  `final_amount` decimal(16,2) DEFAULT NULL COMMENT '最终金额',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  PRIMARY KEY (`id`),\n  UNIQUE KEY `idx_oid_cid` (`order_id`,`course_id`),\n  KEY `idx_cid` (`course_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=17384 DEFAULT CHARSET=utf8mb3 COMMENT='订单明细'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_name",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "origin_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原始金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "origin_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_reduce",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠劵减免金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_reduce"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "final_amount",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "最终金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "final_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_oid_cid",

                "type": "UNIQUE",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_oid_cid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "888",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "order_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "order_id"

                  },

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "course_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "course_id"

                  }

                ]

              },

              {

                "objectType": "Index_MYSQL",

                "name": "idx_cid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_cid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "54",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "course_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "course_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "order_info",

            "comment": "订单表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 16824,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "order_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 180224,

            "indexLength": 49152,

            "maxDataLength": 0,

            "rows": 756,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `order_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `origin_amount` decimal(10,2) DEFAULT NULL COMMENT '原始金额',\n  `coupon_reduce` decimal(10,2) DEFAULT NULL COMMENT '优惠券减免',\n  `final_amount` decimal(10,2) DEFAULT NULL COMMENT '最终金额',\n  `order_status` varchar(20) DEFAULT NULL COMMENT '订单状态',\n  `out_trade_no` varchar(50) DEFAULT NULL COMMENT '订单交易编号（第三方支付用)',\n  `trade_body` varchar(200) DEFAULT NULL COMMENT '订单描述(第三方支付用)',\n  `session_id` varchar(100) DEFAULT NULL COMMENT 'session id',\n  `province_id` bigint DEFAULT NULL COMMENT '地区id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `expire_time` datetime DEFAULT NULL COMMENT '失效时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  PRIMARY KEY (`id`),\n  KEY `idx_uid` (`user_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=16824 DEFAULT CHARSET=utf8mb3 COMMENT='订单表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "origin_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "原始金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "origin_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "coupon_reduce",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "优惠券减免",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "coupon_reduce"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "final_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "最终金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "final_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "out_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单交易编号（第三方支付用)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "out_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "trade_body",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单描述(第三方支付用)",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "trade_body"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "session_id",

                "type": "varchar",

                "length": 100,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "session id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "session_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "province_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "地区id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "province_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "expire_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "失效时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "expire_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_uid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_uid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "550",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "user_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "user_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "payment_info",

            "comment": "支付信息表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 9315,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "payment_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 98304,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 377,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `payment_info` (\n  `id` int NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `out_trade_no` varchar(50) DEFAULT NULL COMMENT '对外业务编号',\n  `order_id` bigint DEFAULT NULL COMMENT '订单编号',\n  `alipay_trade_no` varchar(50) DEFAULT NULL COMMENT '支付宝交易编号',\n  `total_amount` decimal(10,0) DEFAULT NULL COMMENT '支付金额',\n  `trade_body` varchar(200) DEFAULT NULL COMMENT '交易内容',\n  `payment_type` varchar(20) DEFAULT NULL,\n  `payment_status` varchar(20) DEFAULT NULL COMMENT '支付状态',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `callback_content` varchar(1000) DEFAULT NULL COMMENT '回调信息',\n  `callback_time` datetime DEFAULT NULL COMMENT '回调时间',\n  PRIMARY KEY (`id`),\n  KEY `idx_oid` (`order_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=9315 DEFAULT CHARSET=utf8mb3 COMMENT='支付信息表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "int",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "out_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "对外业务编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "out_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "order_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "订单编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "order_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "alipay_trade_no",

                "type": "varchar",

                "length": 50,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付宝交易编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "alipay_trade_no"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "total_amount",

                "type": "decimal",

                "length": 10,

                "decimals": 0,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付金额",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "total_amount"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "trade_body",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "交易内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "trade_body"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_type",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "payment_status",

                "type": "varchar",

                "length": 20,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "支付状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "payment_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_content",

                "type": "varchar",

                "length": 1000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调信息",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_content"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "callback_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "回调时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "callback_time"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_oid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_oid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "377",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "order_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "order_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "review_info",

            "comment": "评价表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1634,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "review_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 122,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `review_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户名称',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `review_txt` varchar(4000) DEFAULT NULL COMMENT '评价内容',\n  `review_stars` bigint DEFAULT NULL COMMENT '评价',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `deleted` varchar(1) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  UNIQUE KEY `idx_uid` (`user_id`,`course_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1634 DEFAULT CHARSET=utf8mb3 COMMENT='评价表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "review_txt",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "评价内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "review_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "review_stars",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "评价",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "review_stars"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_uid",

                "type": "UNIQUE",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_uid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "122",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "user_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "user_id"

                  },

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "course_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "course_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_exam",

            "comment": "做卷记录",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1540,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_exam",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 120,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `test_exam` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `paper_id` bigint DEFAULT NULL COMMENT '考卷id',\n  `user_id` bigint DEFAULT NULL COMMENT '课程id',\n  `score` decimal(10,2) DEFAULT NULL COMMENT '分数',\n  `duration_sec` bigint DEFAULT NULL COMMENT '所用时长',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `submit_time` datetime DEFAULT NULL COMMENT '提交时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_pid` (`paper_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1540 DEFAULT CHARSET=utf8mb3 COMMENT='做卷记录'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "paper_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "考卷id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "paper_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "score",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "分数",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "score"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "duration_sec",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "所用时长",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "duration_sec"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "submit_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "提交时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "submit_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_pid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_pid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "49",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "paper_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "paper_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_exam_question",

            "comment": "做题记录",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 22705,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_exam_question",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 196608,

            "indexLength": 81920,

            "maxDataLength": 0,

            "rows": 1748,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `test_exam_question` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `exam_id` bigint DEFAULT NULL COMMENT '考试id',\n  `paper_id` bigint DEFAULT NULL COMMENT '试卷id',\n  `question_id` bigint DEFAULT NULL COMMENT '试题id',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `answer` varchar(2000) DEFAULT NULL COMMENT '答案',\n  `is_correct` varchar(2) DEFAULT NULL COMMENT '是否正确',\n  `score` decimal(16,2) DEFAULT NULL COMMENT '本题得分',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_eid` (`exam_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=22705 DEFAULT CHARSET=utf8mb3 COMMENT='做题记录'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "exam_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "考试id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "exam_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "paper_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "试卷id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "paper_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "试题id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "answer",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "答案",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "answer"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_correct",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否正确",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_correct"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "score",

                "type": "decimal",

                "length": 16,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "本题得分",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "score"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_eid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_eid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "120",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "exam_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "exam_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_exam_question_test_question_info_1",

                "fields": [

                  "question_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_question_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_paper",

            "comment": "试卷",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 217,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_paper",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 54,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `test_paper` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `paper_title` varchar(200) DEFAULT NULL COMMENT '试卷名称',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_cid` (`course_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=217 DEFAULT CHARSET=utf8mb3 COMMENT='试卷'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "paper_title",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "试卷名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "paper_title"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_cid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_cid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "54",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "course_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "course_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_paper_course_info_1",

                "fields": [

                  "course_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "course_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_paper_question",

            "comment": "试卷问题关联表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 3225,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_paper_question",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 81920,

            "indexLength": 65536,

            "maxDataLength": 0,

            "rows": 806,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `test_paper_question` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `paper_id` bigint DEFAULT NULL COMMENT '试卷id',\n  `question_id` bigint DEFAULT NULL COMMENT '题目id',\n  `score` decimal(10,2) DEFAULT NULL COMMENT '得分',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  PRIMARY KEY (`id`),\n  UNIQUE KEY `idx_pid` (`paper_id`,`question_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=3225 DEFAULT CHARSET=utf8mb3 COMMENT='试卷问题关联表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "paper_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "试卷id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "paper_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "题目id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "score",

                "type": "decimal",

                "length": 10,

                "decimals": 2,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "得分",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "score"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_pid",

                "type": "UNIQUE",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_pid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "806",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "paper_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "paper_id"

                  },

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "question_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "question_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_paper_question_test_question_info_1",

                "fields": [

                  "question_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_question_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_paper_question_test_paper_1",

                "fields": [

                  "paper_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_paper",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_point_question",

            "comment": "知识点与问题的关联",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1025,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_point_question",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 98304,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 1000,

            "updateTime": "2025-07-29 07:01:44",

            "DDL": "CREATE TABLE `test_point_question` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `point_id` bigint DEFAULT NULL COMMENT '知识点id',\n  `question_id` bigint DEFAULT NULL COMMENT '试题id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1025 DEFAULT CHARSET=utf8mb3 COMMENT='知识点与问题的关联'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "point_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "知识点id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "point_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "试题id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_point_question_test_question_info_1",

                "fields": [

                  "question_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_question_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_question_option",

            "comment": "题目选项",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 9118,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_question_option",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:45",

            "checkTime": "",

            "dataFree": 4194304,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:45",

            "DDL": "CREATE TABLE `test_question_option` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `option_txt` varchar(2000) DEFAULT NULL COMMENT '选项内容',\n  `question_id` bigint DEFAULT NULL COMMENT '题目id',\n  `is_correct` varchar(2) DEFAULT NULL COMMENT '是否正确',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_qid` (`question_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=9118 DEFAULT CHARSET=utf8mb3 COMMENT='题目选项'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "option_txt",

                "type": "varchar",

                "length": 2000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "选项内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "option_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "题目id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "is_correct",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否正确",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "is_correct"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_qid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_qid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "2063",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "question_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "question_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_question_option_test_question_info_1",

                "fields": [

                  "question_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_question_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "user_chapter_progress",

            "comment": "用户章节观看进度",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1691,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "user_chapter_progress",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:45",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:45",

            "DDL": "CREATE TABLE `user_chapter_progress` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `chapter_id` bigint DEFAULT NULL COMMENT '章节id',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `position_sec` bigint DEFAULT NULL COMMENT '时长位置',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1691 DEFAULT CHARSET=utf8mb3 COMMENT='用户章节观看进度'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "position_sec",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "时长位置",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "position_sec"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_user_chapter_progress_chapter_info_1",

                "fields": [

                  "chapter_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "chapter_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "user_info",

            "comment": "用户信息表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 1001,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "user_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:45",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:45",

            "DDL": "CREATE TABLE `user_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `login_name` varchar(200) DEFAULT NULL COMMENT '用户名称',\n  `nick_name` varchar(200) DEFAULT NULL COMMENT '用户昵称',\n  `passwd` varchar(200) DEFAULT NULL COMMENT '用户密码',\n  `real_name` varchar(200) DEFAULT NULL COMMENT '用户姓名',\n  `phone_num` varchar(200) DEFAULT NULL COMMENT '手机号',\n  `email` varchar(200) DEFAULT NULL COMMENT '邮箱',\n  `head_img` varchar(200) DEFAULT NULL COMMENT '头像',\n  `user_level` varchar(200) DEFAULT NULL COMMENT '用户级别',\n  `birthday` date DEFAULT NULL COMMENT '用户生日',\n  `gender` varchar(1) DEFAULT NULL COMMENT '性别 M男,F女',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `operate_time` datetime DEFAULT NULL COMMENT '修改时间',\n  `status` varchar(200) DEFAULT NULL COMMENT '状态',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=1001 DEFAULT CHARSET=utf8mb3 COMMENT='用户信息表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "login_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "login_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "nick_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户昵称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "nick_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "passwd",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户密码",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "passwd"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "real_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户姓名",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "real_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "phone_num",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "手机号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "phone_num"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "email",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "邮箱",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "email"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "head_img",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "头像",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "head_img"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_level",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户级别",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_level"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "birthday",

                "type": "date",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户生日",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "birthday"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "gender",

                "type": "varchar",

                "length": 1,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "性别 M男,F女",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "gender"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "operate_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "修改时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "operate_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "status",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "状态",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "status"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_user_info_favor_info_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "favor_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_user_info_test_exam_question_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "test_exam_question",

                "referenceFields": [

                  "user_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_user_info_user_chapter_progress_1",

                "fields": [

                  "id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "user_chapter_progress",

                "referenceFields": [

                  "user_id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "video_info",

            "comment": "视频",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 5411,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "video_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:45",

            "checkTime": "",

            "dataFree": 4194304,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:46",

            "DDL": "CREATE TABLE `video_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `video_name` varchar(200) DEFAULT NULL COMMENT '视频名称',\n  `during_sec` bigint DEFAULT NULL COMMENT '时长',\n  `video_status` varchar(4000) DEFAULT NULL COMMENT '状态 未上传，上传中，上传完',\n  `video_size` bigint DEFAULT NULL COMMENT '大小',\n  `video_url` varchar(500) DEFAULT NULL COMMENT '视频存储路径',\n  `video_source_id` varchar(200) DEFAULT NULL COMMENT '云端资源编号',\n  `version_id` bigint DEFAULT NULL COMMENT '版本号',\n  `chapter_id` bigint DEFAULT NULL COMMENT '章节id',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_chid` (`chapter_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=5411 DEFAULT CHARSET=utf8mb3 COMMENT='视频'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_name",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "视频名称",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_name"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "during_sec",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "时长",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "during_sec"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_status",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "状态 未上传，上传中，上传完",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_status"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_size",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "大小",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_size"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_url",

                "type": "varchar",

                "length": 500,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "视频存储路径",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_url"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "video_source_id",

                "type": "varchar",

                "length": 200,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "云端资源编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "video_source_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "version_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "版本号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "version_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_chid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_chid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "5408",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "chapter_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "chapter_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_video_info_chapter_info_1",

                "fields": [

                  "chapter_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "chapter_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "vip_change_detail",

            "comment": "VIP表",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 9248,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "vip_change_detail",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:46",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 0,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:46",

            "DDL": "CREATE TABLE `vip_change_detail` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `user_id` bigint DEFAULT NULL COMMENT '用户id',\n  `from_vip` bigint DEFAULT NULL COMMENT 'vip(从）',\n  `to_vip` bigint DEFAULT NULL COMMENT 'vip(到）',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  PRIMARY KEY (`id`)\n) ENGINE=InnoDB AUTO_INCREMENT=9248 DEFAULT CHARSET=utf8mb3 COMMENT='VIP表'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "user_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "用户id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "user_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "from_vip",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "vip(从）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "from_vip"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "to_vip",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "vip(到）",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "to_vip"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              }

            ],

            "indexes": [],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          },

          {

            "objectType": "Table_MYSQL",

            "name": "test_question_info",

            "comment": "题目",

            "engine": "InnoDB",

            "characterSet": "utf8mb3",

            "collation": "utf8mb3_general_ci",

            "autoIncrement": 2609,

            "tablespace": "",

            "storage": "",

            "insertMethod": "",

            "connection": "",

            "checksum": false,

            "rowFormat": "Dynamic",

            "avgRowLength": 0,

            "maxRows": 0,

            "minRows": 0,

            "keyBlockSize": 0,

            "packKeys": "",

            "delayKeyWrite": false,

            "dataDirectory": "",

            "indexDirectory": "",

            "statsAutoRecalc": "",

            "statsPersistent": "",

            "statsSamplePages": 0,

            "union": "",

            "pageCheckSum": false,

            "transactional": false,

            "compression": "",

            "oldName": "test_question_info",

            "encryption": false,

            "createOptions": "",

            "createTime": "2025-07-29 07:01:44",

            "checkTime": "",

            "dataFree": 0,

            "dataLength": 16384,

            "indexLength": 16384,

            "maxDataLength": 0,

            "rows": 0,

            "updateTime": "2025-07-29 07:01:45",

            "DDL": "CREATE TABLE `test_question_info` (\n  `id` bigint NOT NULL AUTO_INCREMENT COMMENT '编号',\n  `question_txt` varchar(4000) DEFAULT NULL COMMENT '题目内容',\n  `category_id` bigint DEFAULT NULL COMMENT '分类id',\n  `course_id` bigint DEFAULT NULL COMMENT '课程id',\n  `question_type` bigint DEFAULT NULL COMMENT '题目类型',\n  `create_time` datetime DEFAULT NULL COMMENT '创建时间',\n  `update_time` datetime DEFAULT NULL COMMENT '更新时间',\n  `publisher_id` bigint DEFAULT NULL COMMENT '发布者id',\n  `deleted` varchar(2) DEFAULT NULL COMMENT '是否删除',\n  PRIMARY KEY (`id`),\n  KEY `idx_chid` (`category_id`)\n) ENGINE=InnoDB AUTO_INCREMENT=2609 DEFAULT CHARSET=utf8mb3 COMMENT='题目'",

            "partitionBy": "",

            "partitionByExpr": "",

            "partitions": 0,

            "partitionKeyAlgorithm": "",

            "subPartitionBy": "",

            "subPartitionByExpr": "",

            "subPartitions": 0,

            "subPartitionKeyAlgorithm": "",

            "fields": [

              {

                "objectType": "TableField_MYSQL",

                "name": "id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": false,

                "defaultType": "Others",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": true,

                "comment": "编号",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_txt",

                "type": "varchar",

                "length": 4000,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "题目内容",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_txt"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "chapter_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "章节id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "chapter_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "course_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "课程id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "course_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "question_type",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "题目类型",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "question_type"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "create_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "创建时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "create_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "update_time",

                "type": "datetime",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "更新时间",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "update_time"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "publisher_id",

                "type": "bigint",

                "length": -2147483648,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "",

                "collation": "",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "发布者id",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "publisher_id"

              },

              {

                "objectType": "TableField_MYSQL",

                "name": "deleted",

                "type": "varchar",

                "length": 2,

                "decimals": -2147483648,

                "isUnsigned": false,

                "isZeroFill": false,

                "setEnumValues": "",

                "isBinary": false,

                "charset": "utf8mb3",

                "collation": "utf8mb3_general_ci",

                "isNullable": true,

                "defaultType": "Null",

                "defaultValue": "",

                "isOnUpdateCurrentTimestamp": false,

                "isAutoInc": false,

                "comment": "是否删除",

                "columnFormat": "",

                "storage": "",

                "isVirtual": false,

                "isGeneratedAlways": false,

                "virtualExpr": "",

                "virtualType": "",

                "oldName": "deleted"

              }

            ],

            "indexes": [

              {

                "objectType": "Index_MYSQL",

                "name": "idx_chid",

                "type": "NORMAL",

                "method": "BTREE",

                "comment": "",

                "oldName": "idx_chid",

                "online": false,

                "keyBlockSize": 0,

                "parser": "",

                "algorithm": "",

                "lock": "",

                "collation": "A",

                "cardinality": "1",

                "packed": "",

                "IsVisibleIndex": true,

                "fields": [

                  {

                    "objectType": "IndexField_MYSQL",

                    "name": "chapter_id",

                    "keyLength": 0,

                    "order": "ASC",

                    "oldName": "category_id"

                  }

                ]

              }

            ],

            "primaryKey": {

              "objectType": "PrimaryKey_MYSQL",

              "name": "",

              "fields": [

                {

                  "objectType": "IndexField_MYSQL",

                  "name": "id",

                  "keyLength": 0,

                  "order": "",

                  "oldName": "id"

                }

              ],

              "oldName": "",

              "indexMethod": "BTREE",

              "comment": ""

            },

            "foreignKeys": [

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_question_info_course_info_1",

                "fields": [

                  "course_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "course_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              },

              {

                "objectType": "ForeignKey_MYSQL",

                "name": "fk_test_question_info_chapter_info_1",

                "fields": [

                  "chapter_id"

                ],

                "referenceSchema": "edu",

                "referenceTable": "chapter_info",

                "referenceFields": [

                  "id"

                ],

                "onDelete": "",

                "onUpdate": "",

                "sourceCardinality": "NoneRelationship",

                "targetCardinality": "NoneRelationship",

                "oldName": ""

              }

            ],

            "checks": [],

            "triggers": [],

            "tablePartitions": []

          }

        ],

        "views": []

      }

    ]

  },

  "diagrams": [

    {

      "name": "Diagram 1",

      "paperWidth": 2,

      "paperHeight": 2,

      "tableFont": "Arial Unicode MS",

      "tableFontSize": 14,

      "isBalckWhite": false,

      "showDBSchemaName": false,

      "showViewRelations": true,

      "notation": "default",

      "showFieldComment": true,

      "showTableComment": true,

      "shapes": [

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "base_category_info",

          "x": 1910,

          "y": 1750,

          "width": 285,

          "height": 170,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "base_province",

          "x": 2470,

          "y": 2550,

          "width": 276,

          "height": 190,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "base_source",

          "x": 610,

          "y": 2930,

          "width": 206,

          "height": 130,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "base_subject_info",

          "x": 1590,

          "y": 1740,

          "width": 275,

          "height": 190,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "cart_info",

          "x": 690,

          "y": 2550,

          "width": 310,

          "height": 290,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "chapter_info",

          "x": 970,

          "y": 430,

          "width": 278,

          "height": 250,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "comment_info",

          "x": 1790,

          "y": 2550,

          "width": 278,

          "height": 210,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "course_info",

          "x": 1240,

          "y": 1650,

          "width": 301,

          "height": 370,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "favor_info",

          "x": 1150,

          "y": 1410,

          "width": 250,

          "height": 190,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "knowledge_point",

          "x": 410,

          "y": 1050,

          "width": 272,

          "height": 190,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "order_detail",

          "x": 1070,

          "y": 2550,

          "width": 332,

          "height": 270,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "order_info",

          "x": 880,

          "y": 2930,

          "width": 377,

          "height": 330,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "payment_info",

          "x": 300,

          "y": 2550,

          "width": 316,

          "height": 310,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "review_info",

          "x": 2140,

          "y": 2550,

          "width": 260,

          "height": 210,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_exam",

          "x": 1470,

          "y": 2550,

          "width": 250,

          "height": 250,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_exam_question",

          "x": 850,

          "y": 1190,

          "width": 250,

          "height": 290,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_paper",

          "x": 1270,

          "y": 2070,

          "width": 258,

          "height": 210,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_paper_question",

          "x": 410,

          "y": 2070,

          "width": 244,

          "height": 210,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_point_question",

          "x": 410,

          "y": 1290,

          "width": 244,

          "height": 190,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_question_info",

          "x": 410,

          "y": 1530,

          "width": 273,

          "height": 250,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "test_question_option",

          "x": 30,

          "y": 1550,

          "width": 262,

          "height": 210,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "user_chapter_progress",

          "x": 970,

          "y": 730,

          "width": 250,

          "height": 230,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "user_info",

          "x": 1150,

          "y": 1010,

          "width": 264,

          "height": 350,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "video_info",

          "x": 910,

          "y": 30,

          "width": 385,

          "height": 350,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        },

        {

          "type": "table",

          "schemaName": "edu",

          "tableName": "vip_change_detail",

          "x": 300,

          "y": 2930,

          "width": 244,

          "height": 170,

          "isBold": false,

          "titleColor": {

            "r": 55,

            "g": 131,

            "b": 192,

            "a": 1

          }

        }

      ],

      "layers": [],

      "relations": [

        {

          "name": "fk_course_info_chapter_info_1",

          "sourceTableName": "course_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1480,

              "y": 1635

            },

            {

              "x": 1480,

              "y": 560

            },

            {

              "x": 1263,

              "y": 560

            }

          ],

          "label": {

            "x": 1482,

            "y": 1605,

            "width": 207,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_question_info_course_info_1",

          "sourceTableName": "test_question_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 698,

              "y": 1740

            },

            {

              "x": 1225,

              "y": 1740

            }

          ],

          "label": {

            "x": 688,

            "y": 1702,

            "width": 245,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_paper_course_info_1",

          "sourceTableName": "test_paper",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1400,

              "y": 2055

            },

            {

              "x": 1400,

              "y": 2035

            }

          ],

          "label": {

            "x": 1402,

            "y": 2025,

            "width": 192,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_question_option_test_question_info_1",

          "sourceTableName": "test_question_option",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 307,

              "y": 1660

            },

            {

              "x": 395,

              "y": 1660

            }

          ],

          "label": {

            "x": 303,

            "y": 1662,

            "width": 308,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_knowledge_point_test_point_question_1",

          "sourceTableName": "knowledge_point",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 540,

              "y": 1255

            },

            {

              "x": 540,

              "y": 1275

            }

          ],

          "label": {

            "x": 542,

            "y": 1205,

            "width": 293,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_point_question_test_question_info_1",

          "sourceTableName": "test_point_question",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 540,

              "y": 1495

            },

            {

              "x": 540,

              "y": 1515

            }

          ],

          "label": {

            "x": 547,

            "y": 1445,

            "width": 299,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_course_info_base_subject_info_1",

          "sourceTableName": "course_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1556,

              "y": 1840

            },

            {

              "x": 1575,

              "y": 1840

            }

          ],

          "label": {

            "x": 1546,

            "y": 1802,

            "width": 241,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_base_subject_info_base_category_info_1",

          "sourceTableName": "base_subject_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1880,

              "y": 1840

            },

            {

              "x": 1895,

              "y": 1840

            }

          ],

          "label": {

            "x": 1870,

            "y": 1802,

            "width": 292,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_paper_question_test_question_info_1",

          "sourceTableName": "test_paper_question",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 540,

              "y": 2055

            },

            {

              "x": 540,

              "y": 1795

            }

          ],

          "label": {

            "x": 548,

            "y": 2035,

            "width": 302,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_paper_question_test_paper_1",

          "sourceTableName": "test_paper_question",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 669,

              "y": 2180

            },

            {

              "x": 1255,

              "y": 2180

            }

          ],

          "label": {

            "x": 659,

            "y": 2142,

            "width": 249,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_question_info_chapter_info_1",

          "sourceTableName": "test_question_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 698,

              "y": 1580

            },

            {

              "x": 740,

              "y": 1580

            },

            {

              "x": 740,

              "y": 600

            },

            {

              "x": 955,

              "y": 600

            }

          ],

          "label": {

            "x": 688,

            "y": 1542,

            "width": 252,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_video_info_chapter_info_1",

          "sourceTableName": "video_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1100,

              "y": 395

            },

            {

              "x": 1100,

              "y": 415

            }

          ],

          "label": {

            "x": 902,

            "y": 345,

            "width": 200,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_course_info_favor_info_1",

          "sourceTableName": "course_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1320,

              "y": 1635

            },

            {

              "x": 1320,

              "y": 1615

            }

          ],

          "label": {

            "x": 1132,

            "y": 1605,

            "width": 190,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_user_info_favor_info_1",

          "sourceTableName": "user_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1280,

              "y": 1375

            },

            {

              "x": 1280,

              "y": 1395

            }

          ],

          "label": {

            "x": 1282,

            "y": 1325,

            "width": 174,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_user_info_test_exam_question_1",

          "sourceTableName": "user_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1135,

              "y": 1280

            },

            {

              "x": 1115,

              "y": 1280

            }

          ],

          "label": {

            "x": 1145,

            "y": 1242,

            "width": 238,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_test_exam_question_test_question_info_1",

          "sourceTableName": "test_exam_question",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 835,

              "y": 1400

            },

            {

              "x": 800,

              "y": 1400

            },

            {

              "x": 800,

              "y": 1660

            },

            {

              "x": 698,

              "y": 1660

            }

          ],

          "label": {

            "x": 546,

            "y": 1362,

            "width": 299,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_user_info_user_chapter_progress_1",

          "sourceTableName": "user_info",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1280,

              "y": 995

            },

            {

              "x": 1280,

              "y": 880

            },

            {

              "x": 1235,

              "y": 880

            }

          ],

          "label": {

            "x": 1282,

            "y": 965,

            "width": 255,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        },

        {

          "name": "fk_user_chapter_progress_chapter_info_1",

          "sourceTableName": "user_chapter_progress",

          "sourceSchemaName": "edu",

          "lineWidth": 1,

          "visible": true,

          "vertices": [

            {

              "x": 1100,

              "y": 715

            },

            {

              "x": 1100,

              "y": 695

            }

          ],

          "label": {

            "x": 1102,

            "y": 685,

            "width": 278,

            "height": 30,

            "fontName": "Arial Unicode MS",

            "fontSize": 14,

            "fontColor": {

              "r": 51,

              "g": 51,

              "b": 51,

              "a": 1

            },

            "isFontBold": false,

            "isFontItalic": false,

            "isVisible": false

          }

        }

      ],

      "viewRelations": []

    }

  ]

}


image2.png
# HRNE. BERERUIETEE
def outer():
x =160
def inner():
x += 5 # B BEHEEEREFRSMA
print(x)

return inner

# IEWrl: M nonlocal
def outer():
x =160
def inner():
nonlocal x # FEEAcRE M

x 4= 5

print(x)

return inner

func = outer()

func() # fidi1s




image58.png
Category
Belong Watch Belong
’ Ha'c
Belong
Belong
( > Have
Have
Belong
Favor
Paper
Belong
Answer—)@ Have-





image59.png
=

CypherB&TH

UWIND $batch as row
IMERGE (course:Course {course_i

[MERGE  (concept:
[MERGE (course)-[:HAVE]-> (concept)

row. course_id})

oncept {name: row.concept_name})

M cypheran

(@ nes)

Kafka Connect ‘
et

Connector

[m; uns]—-[

)
»

schema”: (),
‘payload: {

“before":
id 2,
“25_ClickHouse i a_iHih s 6. B Hdenof

“after: {

“source™: (),

“ts_ms

chapter_nane’
course_1d
create_tine

61,
1639420000000

ids 2,

chapter_name”: "25_ClickHousedifa_ifiiks # kdenoft 4",
course_1d"

create_tine

61,
1639420000000

transaction’s null,

op: u",
1758248913059,
1758248913059942,

ts_us
1758248913059942141

ts_ns

="




image60.png
— KR — HRRIRENA
— & — 37% (8711)

doccano 2
— SRt — miTR —[

label studio 2
BiTtnE
doccano 2
NEFRE —[
— HUEtNE label studio (2
BEMERE ©
REBFE
TRERE O
£~ —— RTX-4090 — R#F20225108
-
Cuda —— 18 — K#HF20225108
3] (learning rate) —— le-5
FEHIHEEE (max seq length) —— 64
- B
#R(epoch) —— 15
A\ (batch size) — 32

g — AV

Precision: 885%

Recall: 86.0%

F1-Score: 87.2%




image61.png
EEBE TREREAREM

2 RBIXIE

RELEN
KRR EW

§

[
v 55 %t oy 2 IR A




image62.png
FEERIE

ITHER
ITHEEW
BUHITE

DAtk
5E
Ao
il

Uk R
5%
Pl
il

leow.yml

\flows:

steps:

query_order:
name: EW¥HITHE
description: #&4& A iEk&EH

- collect:

description: 3T # %5

next:

- if: not slots.user_authenticated
then:

BelailelsBlutter_ask_for_login|
- action:
- set_slots:

- order_id: null
Bl M collect_feedback

description:

description:
steps:

- link: authenticate_user_flow
laction_query_order_in_backend

T~

domain.yml

slots:
order_idH

type: text

user_authenticateds

type: bool

responses:
utter_as! r_loging

- text: "HHER"

utter_ask_order_idH

- text: "EHMAITRE RS

actions:

Baaction_query_order_i n_backend

action.py

class QueryOrder(Action):
def name(self) -> str:
(g2 0gslaction_query_order_in_backendg

def run(
self,
dispatcher: CollectingDispatcher,
tracker: Tracker, domain: Dict[str, Any]
) -> List[Dict[Text, Any]]:





image63.emf
互联网医疗知识图谱架构图.svg


image135.png
Ufﬁ-‘fﬁa‘—




