IRERE:
1. GraalVMNBE5EAER
2. Spring Boot 3.05H4F N BS5LhE
3. Docker SpringBoot3.0 FriF4sLhk
4. RuntimeHints/“&53Ckk
5. Spring AOT{ERSZUOIRIBIRIS DT
[BIE=ZEiC] 17-Spring 6.08 SpringBoot 3.0FfHER#T
https://note.youdao.com/s/CBplyBU8

GraalVM{#$3&

https://github.com/spring-projects/spring-framework/wiki/What%27s-New-in-Spring-Framework-6.x
BiZ ORIHLZESpring AOT,

GraalVMIEHETE: https://mp.weixin.qg.com/mp/appmsgalbum?__biz=MzI3MDI5Mjl1Nw==&action=
getalbum&album_id=2761361634840969217&scene=173&from_msgid=2247484273&from_itemidx=

1&count=3&nolastread=1#wechat_redirect

TEERS

$¥TFhttps://github.com/graalvm/graalvm-ce-builds/releases, IRJDKIRA FEGraalVMISNHIELEE,
1B NkJava 173 RRYRA, AAREIETTSpringBoot3R]gE= (A,

Platform Java 11 Java 17 Java 19
Linux (amd64) 0 download download download  instructions
Linux (aarch64) 3 download download download instructions
macOS (amd64) * ) download download download  instructions
macOS (aarch64) t = [§ download download download  instructions
Windows (amd64) = [§ download download download instructions

TR, HEE,



https://note.youdao.com/s/CBplyBU8
https://github.com/spring-projects/spring-framework/wiki/What%27s-New-in-Spring-Framework-6.x
https://mp.weixin.qq.com/mp/appmsgalbum?__biz=MzI3MDI5MjI1Nw==&action=getalbum&album_id=2761361634840969217&scene=173&from_msgid=2247484273&from_itemidx=1&count=3&nolastread=1#wechat_redirect
https://github.com/graalvm/graalvm-ce-builds/releases

T » ItEERE > Data (D) » devsoft » graalvm-ce-javal7-22.3.0 »

o~

BIR

— bin

~ conf

_ include

~ jmods

_ languages

_ legal

lib

_ tools
B GRAALVM-README
LICENSE
LICENSE_NATIVEIMAGE
D release

THIRD_PARTY_LICENSE

fEMRES

FEoEE(S)

EDER: ey N
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2022/11/29 17:00 it
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2022/11/29 17:01 S
2022/11/29 17:00 it
2022/10/20 12:38 MD 74 5 Ke
2022/10/20 12:38 AT 54 KB
2022/11/29 17:01 AR 21 KB
2022/10/20 12:38 i 5 KB
2022/10/20 12:38 AR -

mmE
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|_ JAVA HOME

Di\devsoft\graalvm-ce-javal7-22.3.0

0s

logging.pattern.dateformat 5SS
NUMBER_OF PROCESSORS 8

Windows NT

I Path

SHJAVA HDME%\bin;kj:\Program Files\Common Files\Oracle\av...

PATHEXT

e et e e el N T ot ol W e od Do Lo

.COM;.EXE;.BAT;.CMD;.VB5;.VBE;.JS; . JSE;. WSF;,.WSH;.MSC

PROCESSOR_ARCHITECTURE AMD6&4
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FIFA—" N emdillliz; :
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L Visual Studio Build Tools
RAFECIESINEG, ATLAFEZRZEVisual Studio Build Tools,

¥TFFvisualstudio.microsoft.com, TZkVisual Studio Installer,

YERC++EEFFA, FWindows 11 SDK, SASHHT REFIZSE,

AW HPR BN o TP S PR I | DR
E#ER4E - Visual Studio AT 8 2019 - 16.11.20

Ifefam @ME# EBEEe REQE

0 EEFRERHEEE?

SENABEMA 4)

B BB G MEERFE Q {EF NET MBI &
i CMake = MSBuild)2E AL T =R C# 70 F# 45K i0S, Android 1 Windows RR¥ETF
ARAEFNIE,

3BT Windows B9ERE C++

iBA Windows ﬁ"*iﬁﬁla
RELERGER Windows F&.

B NeTsEEmTA
FF{ER C#, Visual Basic # F# £/ WPF, Windows & i%

Eitt: WAEFNTE.
Web 1% (4)
Web FREMTE /A Azure FEERTE
FAT 4 Web [IFAZF# MSBuild (£ Ef B . FAT 4R Azure ¥ MSBuild FF B 7.

TE
C:\Program Files (x86)\Microsoft Visual Studio\2019\BuildTools FE i

FITI%E Visual Stu
BFETAEE

B Visual Studio FEHE B

wE

BERIFMFRS.

REFMES
v
v
v G+ ﬁru%ﬁf‘at

- Wi

MSVC v142 - VS 2019 C++ x64/%86 4 RET.
Windows 10 SDK (10.0.19041.0)
FAF Windows ] C++ CMake TE
METEROEE - £RTE
C++ AddressSanitizer

EATEH v142 £ TER C++ ATL (x86...
SEATRF V142 £RETEH C++ MFC (X8,
T vi42 £ T ER C++/CL ZEEFN
TR C++ HERNG4/XB6 -...

Windows 10 SDK (10.0.17763.0)
Windows 10 SDK (10.0.17134.0)
Windows 10 SDK (10.0.16299.0)
MSVC v141 - VS 2017 C++ x64/x86 £ T...
MSVC v140 - VS 2015 C++ £ERL T E(v14.00)

BERNTEF 9.54GB

THERTE -

T e


https://visualstudio.microsoft.com/thank-you-downloading-visual-studio/?sku=BuildTools&rel=16

EfEFGraalVM, AEEERAEENwindowsEwHIGSITEL, 5EAVSIEAHA x64 Native Tools
Command Prompt for VS 2019, W SERLHIITC: \Program Files (x86)\Microsoft
Visual Studio\2019\BuildTools\VC\Auxiliary\Build\vcvarsé64.batfIAFLiE,

Zeats= S HESIHEATLAZE x64 Native Tools Command Prompt for VS 2019-p % native-
imagefmSEHITRET .

B, NREEERFIETHERY T, HIATER:

?? unsuppor

(default-cli) on project

iveDemo>cl

]_f}. 29 g

1813 Visual Studio Installers&(&x%, Evan:



Viiaiial CrivAdia limatrallaw
E71B - Visual Studio £RIE 2019 - 16.11.20 x

IHGaE  ETEN BEE  REME

REFMER
» MSBuild T&
v A C++ TR

v Basg

v C++ ERTEELNE
EFaEH

2l Visual Studio .

v C++ BOEEDE

4
&

MSVC v142 - VS 2019 C++ x64/x86 £ALTL...

‘Windows 10 SDK (10.0.19041.0)

FF Windows &) C++ CMake TE

WA TEEOE - £HIE

C++ AddressSanitizer

BRATRN v142 £RTEE C++ ATL (x86...

BERTR v142 £RIERT C++ MFC (x8...

7 v142 £ T AN C++/CLI X

X64/%86 -
;&FAF Windows &) C++ Clang TE(12.0.0...

Windows 11 SDK (10.0.22000.0)

‘Windows 10 SDK (10.0.18362.0)

Windows 10 SDK (10.0.17763.0)

< BBl <]

g
C\Program Files (x86)\Microsoft Visual Studio\2019\BuildTools

Visual Studio ARAETVFEIE. FAVERENEH Visual Studio FEAS R BMBITHT, ME=FASHER

TMRE B R &V ANE.

TREZE

AJRE—FHRREE T, FANRERN, KEPX, KRR,

lon
ht

XA LAERRIRIE T .

Hello World=Ckk
FrE—MaEaJava I iE:



GraalVMDemo ' src ' com

G

Proji

£ v WgGraalVMDemo

com.zhouyu

idea

App {

main(String[] args) {
System.out.println( )

AT LAEECgraalvm S {/FEERYjdkAYEFA

&~

Project Settings AR

GraalVMDemo

Artifacts

Platform Settings
SDKs

Global Libraries .
A Hbraries Compiler output:  D:\ldeaPro

Problems

A BT LAFI Fnative-imageds & SRIGE B MmIF N _HH T T

$JFFx64 Native Tools Command Prompt for VS 2019, HATEEHZRT, HFHjavacijavasl{4is
¥ HclassX{4: javac -d . src/com/zhouyu/App.java



j ¥ App.java
v g GraalVMDemo

; com.zhouyu
> I idea

%64 Native Tools Command Prompt for VS 2019

> Pg Scratches and C

LERTRYclassSFRE B maingix, FibARjavamn S e LAUEST

BB AT LAF) Fnative-image>k4wiE :

miFEE—LE, .. .. . BEL



x64 Native Tools Command Prompt for VS 2019

Top 10 packages in code area: Top 10 object types in image heap:
663. TTKB java.util 908. 22KB java. lang. String
329. 54KB java. lang 885. 10KB byte[] for code metadata
266. 91KB java. text 881. 65KB byte[] for general heap data
218. 85KB java.util. regex 616. 29KB java. lang. Class
. 43KB java.util. concurre 541. 02KB bytel[] for java.lang. String
. 10KB java.math 438. 98KB java.util. HashMap$Node
)7. 51KB com. oracle. svm. core. cods 356. T8KB char[]
. 68BKB com. oracle. svm. core. genscavenge 218. 98KB com. oracle. svm. core. hub. Dynami cHubCompanion
.82KB java. lang. invoke 212.58KB java.util. HashMap$Node[]
5. 41KB java.util. stream 160. 34KB java. lang. Stringl[]
.7T9MB for 111 more packages 1. 54MB for 766 more object types

0.5s (1.2% of total time) in 17 GCs | Peak RSS: 3.12GB | CPU load: 3.40

Produced artifacts:

:\IdeaPro \GraalVMDemo'\com. zhouyu. app. bu artifacts. txt (txt)
D:\IdeaProjects\GraalVMDemo\com. zhouyu. app. exe

Finished generating *com. zhouyu.app’ in 39.9s

D:\IdeaProjects\GraalVMDemo> o

¥ S ZJEM S ESRIERER—PexeX 4!

v g GraalVMDemo
.idea

com

?
>
> out
>

5Ic

com.zhouyu.app.build_artifacts.txt
i> com.zhouyu.app.exe
' GraalVMDemo.iml
2 Il External Libraries

? Yg Scratches and Consoles

BA T LAE RS TIX 1 exe X4

D:\IdeaProjects
Hello World

:\IdeaProjects\Graal VMDemo




FHEIBTX M exe X RARERFREA LR T IDKIRIRER.

HA AT LAE -0 24k igEexe X FHIBF

1 native-image com.zhouyu.App -0 app

GraalVMAYPRH]

Graal VMESRIERL BRI AT ET, FEEMEIZNAZIRAEI THpLs. MLETiE. WL,
MIBXEABRZIVEEES (EFiRexeXd) . BRI NAHHELRFTRERMNTEMN,
EIENBIETREAEMRL, ATHERXNEM, GraalVMEETEERNASIN, HJLULER(IEmEN
EiRFGraalVMIBLLR SRS, EbanF eI LU proxy-config.json. reflect-config.json3&i# 7LD
&,

SpringBoot 3.05E4k

SREHE— " Maven LTE, i#0SpringBoot{fkish

1 <parent>

2 <groupId>org.springframework.boot</groupId>

3 <artifactId>spring-boot-starter-parent</artifactId>
4 <version>3.0.0</version>

5 </parent>

7 <dependencies>

8 <dependency>

9 <groupId>org.springframework.boot</groupId>

10 <artifactId>spring-boot-starter-web</artifactId>
11 </dependency>

12 </dependencies>

LA SpringBootfE 4



1 <build>

2 <plugins>

3 <plugin>

4 <groupId>org.graalvm.buildtools</groupId>

5 <artifactId>native-maven-plugin</artifactId>

6 </plugin>

7 <plugin>

8 <groupId>org.springframework.boot</groupId>

9 <artifactId>spring-boot-maven-plugin</artifactId>
10 </plugin>

11 </plugins>

12 </build>

LAR—L8S

1 @RestController
2 public class ZhouyuController {

4 @Autowired

5 private UserService userService;
6

7 @GetMapping("/demo™)

8 public String test() {

9 return userService.test();
10 }



1 package com.zhouyu;

3 import org.springframework.stereotype.Component;

5 @Component

6 public class UserService {

8 public String test(){

9 return "hello zhouyu";
10 }

1n }

1 package com.zhouyu;

3 import org.springframework.boot.SpringApplication;

4 import org.springframework.boot.autoconfigure.SpringBootApplication;

6 @SpringBootApplication
7 public class MyApplication {

8 public static void main(String[] args) {

9 SpringApplication.run(MyApplication.class, args);
10 }

1n }

XABHE—1EE E’JSprlngBootI&, ELXEIL‘JJ%%%%{I‘JZETJE’\JHEEEFH, IR tE 3254 Anative-

imagefp SEEE il

=

[F#E1E x64 Native Tools Command Prompt for VS 20194, HAZITEBRT, HfTnvn -
Pnative native:compiled{TIRIFFOILLY, FiB Z‘target'FEﬁJZS(j‘F‘ElfjexeSZ{fF B4R EiE{Texe
RO& s =1 =) T =

AERTERSZE, BRENETEFIRENRTgraalvmigigE,



JRiFohEE

B $EE x64 Native Tool

. 64MB sun. s

.05MB java.util
.01KB java. lang. i
5. 92KB com. sun.
. 65KB org. apac
7. 20KB org. apac
. 45KB org. apache.
. 80KB java. lang
7. 61KB java.util. concurrent

.97KB sun. security. xb09
20, B4MB for 629 more packages

Command Prompt for VS 2019

pto. provider
catalina. core
. tomcat. util. net
coyote. http2

/. 25MB
. 88MB
. 63MB
. 40MB
. 85MB
. 8OMB
. 28MB

byte[] for embe
java. lang. Class

byte[] for
byte[] for
com. oracle. svm.
817. 04KB bytel] for refl
659. 84KB java. lang. Stri
637. 45KB java.util. HashM

5. 7T0MB for 3066 more o

metadata

led resources

java. lang. String
general heap data

java. lang. String

hub. Dynami cHubCompanion

ion metadata

gl]
ap$Node
bject typ

S

4. 7s (4.3% of total time)

in 38 GCs

Peak RSS: 5.84GB | CPU

4.9

load:

]

\SpringBootNati

lexe

\SpringBootNat

cutable)

artifacts. txt

(txt)

01:54 min
2023-01-28T14:16:02+08:00

otal time:
inished at:

D:\IdeaProjects\ZhouyuDemo\SpringBootNativeDemo>cd D:\IdeaProjects\ZhouyuDemo'SpringBootNativeDemo

ouyuDemo\SpringBootNativeDemo
ouyuDemo\SpringBootNativeDemo

Project

v g SpringBootNativeDemo

> .idea
v src

main

java
com.zhouyu
® MyApplication
UserService
ZhouyuController
= resources

test
target

classes

generated-sources

generated-test-sources

graalvm-reachability-metadata

maven-archiver

maven-status

spring-aot

test-classes

tmp

SoringBootNativeDemo.build_artifacts.txt

7 SpringBootNativeDemo.exe
SpringBootNativeDemo-1.0-SNAPSHOT jar

® MyApplication.java

7 SpringBootNativeDemo-1.0-SNAPSHOT jar.original

pom.xml
> il Bxternal Libraries

> ¥g Scratches and Consoles

project

pom.xml (SpringB

<arti
</depende
</dependencies

<build>
<plugins>

</plugins
</build>

</project>

build

plugins




X, M EREIEITIX exeREanF( JAISpringBootlIlH 7,

Docker SpringBoot3.0 3Ekk

oAl T LAE 8 SpringBoot i FARS R AY A BT HA TSI /9 — " Dockerizfs, IXFFRIBESIRIER S
BIT7,

Buildpacks, Z&{LlDockerfileRsE & AZEA

iEEEL % docker, FEzNdocker

SRR R ARER{RYSE 23 7 GraalVM, £ SpringBooti{4F| F/paketo-buildpacks/native-
imageSRAERL AR HITIUY, AEHIAEIEEEF

DockerfRfGBFHAEAAEFE, HTTLURKEREGHIRT:

1 <properties>

2 <maven.compiler.source>17</maven.compiler.source>

3 <maven.compiler.target>17</maven.compiler.target>

4 <project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>

5 <spring-boot.build-image.imageName>springboot3demo</spring-boot.build-
image.imageName>

6 </properties>

REHIT:

I mvn -Pnative spring-boot:build-image

SRk DockeriR{®, ARIHEE:



x64 Native Tools Command Prompt for VS 2019 - [m] X

):\IdeaProjects\Sp ot3Demo>d - es
REPOSITOR ( GE ID  CREATED

REMALNIETE=R T

1 docker run --rm -p 8080:8080 springboot3demo

NRELSE, AILUBE-e

1 docker run --rm -p 8080:8080 -e methodName=test springboot3demo

AIRE, SEE LA URDIREN:

1 String methodName = System.getenv("methodName")



N TFHPEZ(FEREnvironmentSRIRENS L

@Autowired
Environment

String test()

String methodName = .getPPopePtyd

String result =

RuntimeHints
BRUN B T™US:

1 /**
2 * fEF: A HE
3 */

4 public class ZhouyuService {

6 public String test(){

7 return "zhouyu";



I @Component

2 public class UserService {

1 public String test(){

()1

6 String result = "";

7 try {

8 Method test = ZhouyuService.class.getMethod("test", null);

9 result = (String) test.invoke(ZhouyuService.class.newInstance(), null);

10 } catch (NoSuchMethodException e) {

11 throw new RuntimeException(e);

12 } catch (InvocationTargetException e) {
13 throw new RuntimeException(e);
14 } catch (IllegalAccessException e) {

15 throw new RuntimeException(e);

16 } catch (InstantiationException e) {
17 throw new RuntimeException(e);

18 }

19

20 return result;

21 }

22

23 }

fEUserServiced, @IS REIAIA N ERZEIT ZhouyuService I TLSHEE T A
(ZhouyuService.class.newlnstance()) , SIRFAIAMEEHINIE, BPAFTRR AT HRITEHERIE
FATH, AT E8EZhouyuServicefITCSMIETT AR, SIRIITREIR:




AT LUBEII Springt2HAIRuNntime HintsH| &S E)iERIAC B reflect-config.json,

X —: RuntimeHintsRegistrar

#2{t— P RuntimeHintsRegistrariZ[AISCINZE, HEAZISpringSSEhstaI LT



20

21

22

23

24

26

27

28

29

30

31

32

33

34

36

@Component
@ImportRuntimeHints(UserService.ZhouyuServiceRuntimeHints.class)

public class UserService {

public String test(){
String result = "";
try {
Method test = ZhouyuService.class.getMethod("test", null);
result = (String) test.invoke(ZhouyuService.class.newInstance(), null);
} catch (NoSuchMethodException e) {
throw new RuntimeException(e);
} catch (InvocationTargetException e) {
throw new RuntimeException(e);
} catch (IllegalAccessException e) {
throw new RuntimeException(e);
} catch (InstantiationException e) {

throw new RuntimeException(e);

return result;

static class ZhouyuServiceRuntimeHints implements RuntimeHintsRegistrar {

@Override
public void registerHints(RuntimeHints hints, ClasslLoader classlLoader) {

try {

hints.reflection().registerConstructor(ZhouyuService.class.getConstructor(),
ExecutableMode.INVOKE);

} catch (NoSuchMethodException e) {

throw new RuntimeException(e);



B =: @RegisterReflectionForBinding

1 @RegisterReflectionForBinding(ZhouyuService.class)

2 public String test(){

4 String result = "";

5 try {

6 Method test = ZhouyuService.class.getMethod("test", null);

7 result = (String) test.invoke(ZhouyuService.class.newInstance(), null);
8 } catch (NoSuchMethodException e) {

9 throw new RuntimeException(e);

10 } catch (InvocationTargetException e) {
11 throw new RuntimeException(e);
12 } catch (IllegalAccessException e) {
13 throw new RuntimeException(e);
14 } catch (InstantiationException e) {
15 throw new RuntimeException(e);
16 }
17
18
19 return result;
20 }

b= 3=

WNERAFEFEImethodName 2IBITSEGRENEY, BBAGraalVMEwIEI A RERIEZRRSERZEIH
7=, BBAtestmiABEFRIFRuntimeHints RE{ TECE.



20

21

22

23

24

26

27

28

29

30

31

32

33

34

36

37

@Component
@ImportRuntimeHints(UserService.ZhouyuServiceRuntimeHints.class)

public class UserService {

public String test(){

String methodName = System.getProperty("methodName");
String result = "";
try {
Method test = ZhouyuService.class.getMethod(methodName, null);
result = (String) test.invoke(ZhouyuService.class.newInstance(), null);
} catch (NoSuchMethodException e) {
throw new RuntimeException(e);
} catch (InvocationTargetException e) {
throw new RuntimeException(e);
} catch (IllegalAccessException e) {
throw new RuntimeException(e);
} catch (InstantiationException e) {

throw new RuntimeException(e);

return result;

static class ZhouyuServiceRuntimeHints implements RuntimeHintsRegistrar {

@Override
public void registerHints(RuntimeHints hints, ClassLoader classlLoader) {

try {

hints.reflection().registerConstructor(ZhouyuService.class.getConstructor(),
ExecutableMode.INVOKE);

hints.reflection().registerMethod(ZhouyuService.class.getMethod("test"),
ExecutableMode.INVOKE);

} catch (NoSuchMethodException e) {

throw new RuntimeException(e);



38 }
39}

& 7 JDKEhER :

1 public String test() throws ClassNotFoundException {

3 String className = System.getProperty("className");

4 Class<?> aClass = Class.forName(className);

5)

6 Object o = Proxy.newProxyInstance(UserService.class.getClassLoader(), new

Class[]{aClass}, new InvocationHandler() {

7 @Override

8 public Object invoke(Object proxy, Method method, Object[] args) throws
Throwable {

9 return method.getName();

10 }

1 1)

13 return o.toString();

ABALATLARIFRuntimeHints e TEC E 2V IRAYZE -

1 public void registerHints(RuntimeHints hints, ClassLoader classLoader) {
2 hints.proxies().registerJdkProxy(UserInterface.class);

3}

BFR=: @Reflective
NTFRETARIEIMES . EATTLAEREIN— 1 @Reflective, AilfEEZhouyuService!S2—"Bean:



1 @Component

2 public class ZhouyuService {

4 @Reflective

5 public ZhouyuService() {

6 }

7

8 @Reflective

9 public String test(){
10 return "zhouyu";
11 }

12 }

LA_ESpring6f2tBIRuntimeHintstilisl, ATl ARG E S ERI S FGraalVMEL( 1507 NEBZ! 71
LR O, 5EFER, RESpring=4ERkxdhzilreflect-config.json, proxy-config.json4HIAZ,
GraalVMFRETET .

: IHEASE
Spring AOTRYRRISEIN
FEE]: https://www.processon.com/view/link/63edeea8440e433d3d6a88b2

SpringBoot 3.0%H{4SCIN [RIE
FHEAISpringBoot3.03LESFEH, FAIERIAimage-nativefmiEHIAYE, targetBRTSEM—
spring-aot3 {43 :


https://www.processon.com/view/link/63edeea8440e433d3d6a88b2

target
classes
generated-sources
generated-test-sources
graalvm-reachability-metadata
maven-archiver
maven-status
spring-aot
main
classes
com
zhouyu
MyApplication$$SpringCGLIB$$0
resources
META-INF
native-image
org.example
SpringBootNativeDemo
j| native-image.properties
reflect-config.json
resource-config.json
sources
com
zhouyu
MyApplication ApplicationContextlnitializer.java
MyApplication_ BeanDefinitions.java
MyApplication_ BeanFactoryRegistrations.java
UserService BeanDefinitions.java
ZhouyuController _Autowiring.java

ZhouyuController BeanDefinitions.java

X/ spring-aot S 4L 24miFAIRTEspring boot3.OFYIEIEAE LAY, resources/META-INF/native-image
S EHEF AR EgraalvmBIECE S,

%ﬁ{i]m*i'mvn -Pnative native:compileﬁj, iﬁﬁt?ﬂ?ﬁﬂgxaefﬁ#native-maven-pluginEl’xJi&iEo
%ﬁﬂﬁﬂt&#ﬁfmvn help:describe -Dplugin=org.graalvm.buildtools:native-maven-
plugin -Ddetail

REEXMEFHIFRER.




native:compile
Description: (no description available)
Implementation: org. graalvm. buildtools. maven. NativeCompileMo jo
Language: java
Bound to phase: package
Before this goal executes, it will call:
Phase: 'package’

Available parameters:
agentResourceDirectory
User property:. agentResourceDirectory
(no description available)
buildArgs
User property: buildArgs
(no desecription available)
classesDirectory

User property: classe
(no description avail

AInative:compilefp S XTI M AYSEINZE ANativeCompileMojo, FHES K {TpackageiXMNaps, MIME
HifTprocess-aotips, EHspring-boot-maven-pluginti B TELE

<artifact1d>spring-boot-maven-plugid</artifact1d>

<configuration>
<image>
<builder>paketobuildpacks/builder:tiny</builder>
<env>
<BP_NATIVE_IMAGE>true</BP_NATIVE_IMAGE>
</env>
</image>
</configuration>
<executions>
<execution>
<id>process-aot</id>
<goals>
<goal>process-aot</goal>
</goals>
</execution>

T L




AT LA Tmvn help:describe -Dplugin=org.springframework.boot:spring-boot-

maven-plugin -Ddetail

1€ Maxlmum

ount for AOT

$ {project. build. outputDirector

that should be

On command

AIXIRAphase /3 : prepare-package, FRLASTEFTEZRIHI{TProcessAotMojo,

ERLA, FAIEIZfTmvn -Pnative native:compileld, SSERIZFHK(IIBCHWjavaftis, AEHIT
executeAot()/3iE (SHERM—LJavasFHimiEiclass3Xfd, LUK GraalVMBSECESUY) . RETH
17 AGraalVMFT & H Z# el 7324

PUIVIESHE TS K



Buildimage!

@Parameter
String[] profiles

@0verride

executeAot() Exception {
String applicationClass = ( .mainClass != ) ? .mainClass

: SpringBootApplicationClassFinder.findSingleClass( .cla
URL[] classPath = getClassPath()

generateAotAssets(classPath, AOT_PROCESSOR_CLASS_NAME, getAotArgume

compileSourceFiles(classPath .generatedSources .classesDi
copyALlL( .generatedResources.toPath() .classesDirectory.toP
copyALL( .generatedClasses.toPath() .classesDirectory.toPat

String[] getAotArguments(String applicationClass) {
List<String> aotArguments = ArraylList<>()
aotArguments.add(applicationClass)
aotArguments.add( .generatedSources.toString())
aotArguments.add( .generatedResources.toString())

mavenfBHEMmIFAIEHE, FalEAZlexecuteAot)IXNTIE, XNMTER:

1. FeHifTorg.springframework.boot.SpringApplicationAotProcessorfiimainjgix

2. Mifm#fTSpringApplicationAotProcessorfidprocess()

3. Mfm#Hi{TContextAotProcessorfidoProcess(), MMme4pk—LJavaéFFififEspring-aot/main/sourcesBRE T,
FIFERX

4. FRFEHBEE R Espring-aot/main/sources B3R NHJavaiift{T4wiE, FHEXIMNclass XTI RRmEERT
target/classes

5. #AfS#8spring-aot/main/resources B & THYgraalvmiic & {4 EF|target/classes

6. SAfG1Bspring-aot/main/classes R N Hclass XS FZE target/classes

Spring AOT#/I(\\RIE
PUTRE—LXHIENE, RS EaEENMR.

ClassName doProcess() {
deleteExistingOutput()
GenericApplicationContext applicationContext = prepareApplicationContext(getApplicationClass())

performAotProcessing(applicationContext)

prepareApplicationContexte B I1EEa1F (1 J8SpringBoot, FH{EftA& contextLoadedZE 45, IR[EIFFE!
$ERYSpringXIgR, ERULEHIAZEEBean,



20

21

22

23

24

protected ClassName performAotProcessing(GenericApplicationContext applicationContext)

{

FileSystemGeneratedFiles generatedFiles = createFileSystemGeneratedFiles();

DefaultGenerationContext generationContext = new

DefaultGenerationContext(createClassNameGenerator(), generatedFiles);

ApplicationContextAotGenerator generator = new

ApplicationContextAotGenerator();

{55

[/ ST, 3R HRIEERE D BeanDefinition Xt M f)Xx_BeanDefinitions.java

// FFi&[alcom.zhouyu.MyApplication__ApplicationContextInitializer

ClassName generatedInitializerClassName =

generator.processAheadOfTime(applicationContext, generationContext);

// RN R 82858 & 51 Fl com. zhouyu .MyApplication_ ApplicationContextInitializer

(IR IE 7%
/] FTLLE AR E B nE reflect-config. jsonX M f{JRuntimeHints 41 2%

registerEntryPointHint(generationContext, generatedInitializerClassName);

// 4 Hisource HE FHJavaxft

generationContext.writeGeneratedContent();

// FRuntimeHintsH A S Aresource H 3 T HIGraalvmi) &AM & Sk h

writeHints(generationContext.getRuntimeHints());

writeNativeImageProperties(getDefaultNativeImageArguments(getApplicationClass().getName

));

return generatedInitializerClassName;



()]

5]

public ClassName processAheadOfTime(GenericApplicationContext applicationContext,

GenerationContext generationContext) {

return withCglibClassHandler(new CglibClassHandler(generationContext), () -> {

/] =#ATHEA, HEKEbeanType S RHERTER, ARG E ¥ E FRuntimeHints
e

applicationContext.refreshForAotProcessing(generationContext.getRuntimeHints());

// FEHBean L) , 15 3I¥)BeanDefinitionX} g7t B

DefaultListableBeanFactory beanFactory =
applicationContext.getDefaultListableBeanFactory();

ApplicationContextInitializationCodeGenerator codeGenerator =

new
ApplicationContextInitializationCodeGenerator(generationContext);

/] K

new
BeanFactoryInitializationAotContributions(beanFactory).applyTo(generationContext,
codeGenerator);

return codeGenerator.getGeneratedClass().getName();

});

BeanFactoryInitializationAotContributions(DefaultListableBeanFactory beanFactory) {
// iBaot.factories X fHIINE2s L 2 BeanFactory, HEERA—1Loaderttg:, RIG{EAN

this(beanFactory, AotServices.factoriesAndBeans(beanFactory));



1 BeanFactoryInitializationAotContributions(DefaultListableBeanFactory beanFactory,

AotServices.Loader loader) {

4 // getProcessors()*H £ Maot.factoriesll fibeanfactory & H
BeanFactoryInitializationAotProcessorZi%!ffjBeant %

5 // TEREZEI—RuntimeHintsBeanFactoryInitializationAotProcessor

6 this.contributions = getContributions(beanFactory, getProcessors(loader));

7}

1 private List<BeanFactoryInitializationAotContribution> getContributions(

2 DefaultListableBeanFactory beanFactory,

3 List<BeanFactoryInitializationAotProcessor> processors) {

4

5 List<BeanFactoryInitializationAotContribution> contributions = new ArraylList<>
OF

6

7 // Z i fBeanFactoryInitializationAotProcessor(fJprocessAheadOfTime () JF4h4b3E

8 for (BeanFactoryInitializationAotProcessor processor : processors) {

9 BeanFactoryInitializationAotContribution contribution =

processor.processAheadOfTime(beanFactory);

10 if (contribution != null) {

11 contributions.add(contribution);

12 }

13 }

14 return Collections.unmodifiablelList(contributions);
15 }

REE—T, 1ESpringBootll HIRiERY, RSB IdBeanFactorylnitializationAotProcessor4ffJava
X, siEIRERuntimeHints, [FEESIEE NJavaX {42 A, FRuntimeHintsPAIRBEAN
GraalVMBIECEXH, BEESmFJavaxit, BEENSETEMLFRMNGraalVMECE X 4] H
THEEETHA TS T

FTLARA JE R JavaX(HEAE/DY, RuntimeHintsialWEERIRE BIARY

BeanFactoryInitializationAotProcessorgifT 7,



tean:

1. H— BeanRegistrationsAotProcessor, EfiatamadmXx_BeanDefinition.javalAk
Xx__ApplicationContextInitializer.java, Xx__BeanFactoryRegistrations.javadrfiAZE

2 . A8—/ RuntimeHintsBeanFactorylnitializationAotProcessor, 'EfazsMaot.factoriesS (LA BeanFactorys3k
EYRuntimeHintsRegistrarZEBIH9335R, LRSI E]@ImportRuntimeHintsFrS ARIRuntimeHintsRegistrarid&:,

B ENIXLRuUntimeHintsRegistrardi& & RuntimeHints,

Spring Boot3.0 3
fErun()73iE9, SpringBoot& Bl —""Spring&as, {BZSpringBoot3.0hEIEEFEREE/:

1 private ConfigurableApplicationContext createContext() {

2 if (!AotDetector.useGeneratedArtifacts()) {

3 return new AnnotationConfigServletWebServerApplicationContext();
i }

5 return new ServletWebServerApplicationContext();

6 }

RS BFERAOT, BiAamiatlEAnnotationConfigServietWebServerApplicationContext, BEEES
Zh0ConfigurationClassPostProcessor, MIMSBITELEZ, NS,

MANRFEHTAOT, N<EiEServietWebServerApplicationContext, BEfiEe— T3 ss, CEREER
ConfigurationClassPostProcessor, FRLAGEEASAITHE T .

iR SEE, meikEIMyApplication_ ApplicationContextlnitializer, FFAMZSSE4EAR
BeanDefinition,

[EEER R EBean IR T .



