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* IDBCH RIS
& /
public class JDBCTest {

private static Logger logger = Logger.getLogger(JDBCTest.class);

public static void main(String[] args) throws Exception {
// 1. i ERRIKEN
DriverManager.registerDriver(new com.mysql.jdbc.Driver());
// 2. BIIEEE
Connection con =
DriverManager.getConnection("jdbc:mysql://Tocalhost:3306/mybatis_indepth?

useunicode=true&characterencoding=utf-8&serverTimezone=GMT", "root", "root");
// 3. fw5sql, HITTmIE
String sql = " select * from user;";

PreparedStatement ps = con.prepareStatement(sql);
// 4. BUTENR, BRIERE
ResultSet rs = ps.executeQuery();
while (rs.next()) {
int id = rs.getInt("id");
String name = rs.getString("name");

Togger.info("====> id=" + id + "\tname=" + name);
}
//5. RIAES
rs.close();
ps.close();
con.close();
}
3
mybatis{{#3:

InputStream 1in;
SqlsessionFactoryBuilder builder;
SglsessionFactory factory;
SglSession session;

UserMapper userMapper = null;

@Before
public void init() throws Exception {

// 1. EEECE S



in = Resources.getResourceAsStream("sqlMapConfig.xml1");
//2.€EEsqlsessionFactory T

builder = new SqlSessionFactoryBuilder();

factory = builder.build(in);

//3 (EATI 4resqlsessionids

session = factory.openSession();

//4 . fFFsqlsessiongliEDaotizORIESR

userMapper = session.getMapper(UserMapper.class);

@After

public void after() throws IOException {
//6 . FEREIR
session.close();
in.close();

Vot
* N2
*/
@Test
public void testFindById() throws Exception {
//5 (ERRENSIITEE
User user = userMapper.finduserById(1);
System.out.printin(user);
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1.%4 xpath #H{73J%E, A MyBatis #IAHAIEENT mybatis-config.xml BCENHLIRMEIEE
SR HSTHS,

2. ANEENES sQL 1IBAHHY ARSI,

3.3 MyBatishtz /O E B X iRt IR

£ MyBatis ¥R REF, Sh0F mybatis-config.xml ECEX(H. BREJECESU4LAR Mapper 2
OFERER, BhENEEEESFHBMNAISISHREFE Configuration X45H

1) iRFRYBRY
WEiR . BT EIRESEResourcesiE N SqlMapConfig.xml"S {4 {EEFSqlSessionFactoryBuildersé & A 1%

EfYSqlSessionFactoryzt, H#:
mybatisfEECE S 4 AR BRIZE N T3%15Configuration I,

RfE, FIAiZ Configuration XJ56l5# SqlSessionFactoryXdgR, & MyBatis #liattzfE, mILAUET
¥EALIER SqlSessionFactory BlE SqlSession XS HFSREAUREEIR(E.

2) XML fEtrifite
21)A[A

MyBatis BI¥JIRARFAZRIANDOR SqlSessionFactoryBuilder i build J5i&k:

* ¥ sqlSessionFactory XS

* @param reader Reader XJ&

* @param environment S

* @param properties Properties &
* @return SqlSessionFactory XJ&
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public SglsessionFactory build(Reader reader, String environment, Properties
properties) {
try {
// <1> €& XMmLConfigBuilder Y48
XMLConfigBuilder parser = new XMLConfigBuilder(reader, environment,
properties);
// <2> BT XML fEtfT
// <3> €l pefaultSqlSessionFactory XJ&
return build(parser.parse());
} catch (Exception e) {

throw ExceptionFactory.wrapException("Error building SqlSession.”, e);
} finally {

ErrorContext.instance() .reset();

try {

reader.close();
} catch (I0Exception e) {
// Intentionally ignore. Prefer previous error.

2.2) XMLConfigBuilder

org.apache.ibatis.builder.xml.xMLConfigBuilder , Z¥/# BaseBuilder #§53, XML BE&
VAfEES

FEREMIT mybatis-config.xml BEEI{4:

// [1.451&8EProperties]
private XMLConfigBuilder(XPathParser parser, String environment, Properties
props) {
// <1> €l configuration J&
super(new Configuration());
ErrorContext.instance().resource("sQL Mapper Configuration");
// <2> i®E Configuration FY variables &
this.configuration.setvariables(props);
this.parsed = false;
this.environment = environment;
this.parser = parser;

// parse [2. FIMEEHEMI]

public Configuration parse() {
// <1.1> ESENT, it BuilderException B&E
if (parsed) {
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throw new BuilderException("Each XMLConfigBuilder can only be used

once.");

}

// <1.2> FRICEHENT

parsed = true;

// <2> fENT XML configuration 52

parseconfiguration(parser.evalNode("/configuration™));

return configuration;

//parseconfiguration [3. f#ffconfigurationtir]
private void parsecConfiguration(XNode root) {
try {
//issue #117 read properties first
// <1> fB#r <properties /> &
propertiesElement(root.evalNode("properties"));
// <2> fENT <settings /> IF&
Properties settings = settingsAsProperties(root.evalNode("settings"));
// <3> NIEHBENX VFS L
ToadcCustomvfs(settings);
// <4> [t <typeAliases /> Fr&s
typeAliasesElement(root.evalNode("typeAliases™));
// <5> f##fr <plugins /> #R&
pluginElement(root.evalNode("pTlugins"));
// <6> fEtr <objectFactory /> I3&
objectFactoryElement(root.evalNode("objectFactory"));
// <7> fEtr <objectwrapperFactory /> Ir&
objectwrapperFactoryElement(root.evalNode("objectwrapperFactory"));
// <8> fEth <reflectorFactory /> fr&
reflectorFactoryElement(root.evalNode("reflectorFactory'));
// <9> W#{E <settings /> # Configuration E&
settingsElement(settings);
// read it after objectFactory and objectWrapperFactory issue #631
// <10> f##T <environments /> &
environmentsElement(root.evalNode("environments"));
// <11> fiEt7 <databaseIdProvider /> &
databaseIdProviderElement(root.evalNode("databaseIdProvider'));
// <12> fENT <typeHandlers /> Fr&
typeHandlerElement(root.evalNode("typeHandlers"));
// <13> BT <mappers /> &
mapperElement(root.evalNode("mappers"));
} catch (Exception e) {
throw new BuilderException("Error parsing SQL Mapper Configuration.
+ e, e);

Cause:

}



new Configuration()

BB XTI AN RIS Configuration{IR REFERIMRZEFTERIE XML ECEXH#TE
SKIE

parser.parse()

ZEREHEXMLUETRYZO BT 2 BEE XS, AMparse.evalNode() 5%, HEEEEMIconfight
B4 IXNodeXd5: A parseConfiguration() 3 &F S TR E A FHZ I TR

build(configuration)

ZEREIFAREIE—NERAISqlSessionFactoryXdg&R, llEDefaultSqlSessionFactory3ds&, Fi&
configurationl{{EL5 BN AR REEE

> & Readerl

mybatis-configaxml — T
***mapper.xml ¢ InputSource (L) Document |—» (C XPathParser
- —
—~—g
£ InputStream
mybatis-3-config.dtd » % InputStream | 5 € InputSource C XMLMapperEntityResolver

mybatis-3-mapper.dtd

XMLCenfigBuilder&iZmybatis-config.xmll1E mapperfit & {51605 37 5
AdocumentT R , 13myba tisAIXMLECE E W i drdNFEREENtityResolverdi s
, SAEX PathParser¥i® , AGIEIEXPathFEit=tiAlEINode 55,

3) L EmIZEE

org.apache.ibatis.parsing.xPathrarser , BT Java XPath f#ifrg8, FT##tT MyBatis mybatis-
config.xml F **Mapper.xml £ XML B&EX4., BT :

/ ok
"
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* XML Document ¥J&

*/
private final Document document;
Vot

¢ BER

*/
private boolean validation;
Yok

© XML SCRRHTES

*/
private EntityResolver entityResolver;
Vo

* 58 Properties Y&

*/
private Properties variables;
Vo

* Java XPath X%

*/
private XPath xpath;

* FiE XPathParser X4g

© @param xml XML 3Z{&tbit
< @param validation EERKLE XML
* @param variables Z&E Properties IJ&
“ @param entityResolver XML SC{KEEHTES
*/
public XPathParser(String xml, boolean validation, Properties variables,
EntityResolver entityResolver) {
commoncConstructor(validation, variables, entityResolver);
this.document = createbocument(new InputSource(new StringReader(xml)));

}

/ Yo

NS N yaprat =t
S /

private void commonConstructor(boolean validation, Properties variables,
EntityResolver entityResolver) {

this.validation = validation;

this.entityResolver = entityResolver;

this.variables = variables;

// €IEE XpPathFactory Y&

XPathFactory factory = XPathFactory.newInstance();



this.xpath = factory.newxPath();

/:’:7‘:
* GJE Document X& --->¥ XML Z4EHTRY Document XI5R

* @param inputSource XML FY InputSource XJ&
* @return Document Y45
*/
private Document createDocument(InputSource inputSource) {
// important: this must only be called AFTER common constructor
try {
// 1> €& DocumentBuilderFactory XJ&
DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
factory.setvalidating(validation); // i2EEBIWIE XML

factory.setNamespaceAware(false);
factory.setIgnoringComments(true);
factory.setIgnoringElementContentWhitespace(false);
factory.setCoalescing(false);
factory.setExpandeEntityReferences(true);

// 2> Bl DocumentBuilder &

DocumentBuilder builder = factory.newDocumentBuilder();
builder.setEntityResolver(entityResolver); // i&EL{fElTEE
builder.setErrorHandler(new ErrorHandler() { // SCIIEFZ=HY

@override
public void error(SAXParseException exception) throws SAXException {
throw exception;

@override
public void fatalError(SAXParseException exception) throws
SAXException {
throw exception;

@override
public void warning(SAXParseException exception) throws SAXException

19N
// 3> fEtT XML &

return builder.parse(inputSource);



} catch (Exception e) {
throw new BuilderException("Error creating document instance. Cause:

+ e, e);

}

org.apache.ibatis.builder.xml.xvMLMappereEntityResolver , 3CIJ EntityResolver $%[],
MyBatis HEN EntityResolver SEIIZE, HFINEAMAY mybatis-3-config.dtd F mybatis-3-
mapper.dtd IXFA> DTD 34, B0

public class XMLMapperEntityResolver implements EntityResolver {

private static final String IBATIS_CONFIG_SYSTEM = "ibatis-3-config.dtd";
private static final String IBATIS_MAPPER_SYSTEM = "ibatis-3-mapper.dtd";
private static final String MYBATIS_CONFIG_SYSTEM "mybatis-3-config.dtd";
private static final String MYBATIS_MAPPER_SYSTEM "mybatis-3-mapper.dtd";

Yok

* Kb mybatis-config.dtd 3{&

*/

private static final String MYBATIS_CONFIG_DTD =
"org/apache/ibatis/builder/xml/mybatis-3-config.dtd";

Yok

* ZKih mybatis-mapper.dtd 3Zf4&

*/

private static final String MYBATIS_MAPPER_DTD =
"org/apache/ibatis/builder/xml/mybatis-3-mapper.dtd";

* Converts a public DTD into a local one
*/
@override
public InputSource resolveEntity(String publicId, String systemId) throws
SAXException {
try {
if (systemid != null) {
String lowerCaseSystemId = systemId.toLowerCase(Locale.ENGLISH);
// ANt mybatis-config.dtd 34
if (TowercCaseSystemId.contains(MYBATIS_CONFIG_SYSTEM) ||
TowercCaseSystemId.contains(IBATIS_CONFIG_SYSTEM)) {
return getInputSource(MYBATIS_CONFIG_DTD, publicid,
systemId);
// At mybatis-mapper.dtd 3Zf4%



} else if (lowercCaseSystemId.contains(MYBATIS_MAPPER_SYSTEM) ||
TowercCaseSystemId.contains(IBATIS_MAPPER_SYSTEM)) {
return getInputSource(MYBATIS_MAPPER_DTD, publicid,
systemId);

}

return null;
} catch (Exception e) {
throw new SAXException(e.toString());

private InputSource getInputSource(String path, String publicid, String
systemId) {
InputSource source = null;
if (path != null) {
try {
// Bl InputSource XI5
InputStream in = Resources.getResourceAsStream(path);
source = new InputSource(in);
// BB publicid, systemId &
source.setPublicId(publicId);
source.setSystemId(systemid);
} catch (I0Exception e) {
// ignore, null is ok

}

return source;

3.4 mybatisfmapperi g3 {-iFtrRIE

HIIXMLConfigBuilderfEf#triz OB E X (G mappersTamiy, Si—SEfrmapperfREySi4,
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I Mapper BRGIEE XXM EAYEMRZE XMLMapperBuilder

mapperX{H4RE:

<mapper namespace="com,itheima.dao.UserMapper">

<:§=_, ParameterMap
<parameterMap id="userMap" type="java.util.Map">
|<parameter property="id" javaType="int"/> <?====q__________Parameteruapping

<parameter property="username" javaType="string"/>
</parameterMap>

<resultMap id="userResultMap" type= com.itheima.pojo.User > d?,—ResultHap
<id property="id" column="id"></id>
<result property="username” column="username”></result -
. : . . e Resul tMz
|<resu1t property="address" column="address"></result> N esu apping
<result property="name” column="name"></result>

</resultMap>
<l -- I E - >

select * from user e
</select> BoundSq |

‘ <select id:"fi;dnll" resultType:"com.itheima.pojo.User"}:F=='"”'"apped3tateme"t

<I--fdfiAuser fi7hl-->
<insert id="saveUser" parameterType="com.itheima.pojo.User">

INSERT INTO user(username,birthday,sex,address) VALUES(#{username},#{birthday},#{sex},#{address})
</insert>

1) XMLMapperBuilder:
#he:  [FxmiEhRTHR]

org.apache.ibatis.builder.xml.xvMLMapperBuilder , #4¥j& BaseBuilder #1528, Mapper
XML BcEtsEas, FERBMBENT Mapper BREIFECE 4

fcEpackage, SIEMIZE FRIERIZE
fEEmapperX4HIi&Rresource/url/class
BAfRimZiEEIdXMLMapperBui 1dersESk5ERk, BRfrxm1 34+ EI<mapper>Tim

#parse() JF9i%, T Mapper XML e 4. CREBA0T:

public void parse() {
// <1> Ffr=ZEl Mapper BEEREEMET
if (!configuration.isResourceLoaded(resource)) {
// <2> fEMfr “<mapper /> TR
configurationElement(parser.evalNode("/mapper"));
// <3> ¥RiciZ Mapper BENNEGT
configuration.addLoadedResource(resource);
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// <4> H9ETE Mapper
bindMapperForNamespace();

// <5> BRATIEERY <resultmap /> TR
parsePendingResultMaps();

// <6> FEtTFEM <cache-ref /> TR
parsePendingCacherRefs();

// <7> FETEER saL EINTA
parsePendingStatements();

#configurationElement (XNode context) J5i%, T <mapper /> Tml. {SEBANT:

private void configurationElement(XNode context) {
try {
// <1> $k48 namespace B
String namespace = context.getStringAttribute(''namespace");
if (namespace == null || namespace.equals("")) {
throw new BuilderException("Mapper's namespace cannot be empty");
}
// <1> I8 namespace &
builderAssistant.setCurrentNamespace(namespace);
// <2> f#HT <cache-ref /> =
cacheRefElement(context.evalNode("cache-ref"));
// <3> fBth <cache /> T3
cacheElement(context.evalNode("cache™));
// BER! EXNENSEHILS. NEKSEHEEE, XN TTRAIREERERIR, XEARICR.
parameterMapElement(context.evalNodes("/mapper/parametermMap"));
// <4> fEMT <resultMap /> T3]
resultMapElements (context.evalNodes("/mapper/resultMap"));
// <5> BEHT <sql /> Tosi)
sqlETement(context.evalNodes("/mapper/sql™));
// <6> fEtT <select /> <insert /> <update /> <delete /> Tm{i]

buildstatementFromContext(context.evalNodes("select|insert|update|delete™));
} catch (Exception e) {
throw new BuilderException("Error parsing Mapper XML. The XML Tocation

'"" + resource + "'. Cause: + e, e);

}

is

#cacheRefElement (XNode context) J3i%, fRtT <cache-ref /> TR, XBUIT:



private void cacherRefElement(XNode context) {
if (context != null) {

// <1> $RBIEMAY namespace B=F, FinINEl configuration HY cacheRefMap &
configuration.addCacheRef(builderAssistant.getCurrentNamespace(),

context.getStringAttribute("namespace"));

// <2> Gl cacheRefResolver %95, FHITHRIT
CacheRefResolver cacheRefResolver = new

CacheRefResolver(builderAssistant, context.getStringAttribute('namespace™));

try {
cacheRefResolver.resolveCacherRef();

} catch (IncompleteElementException e) {
// <3> BRATRM, HI0E) configuration B incompleteCacheRefs
configuration.addIncompleteCacheRef(cacheRefResolver);

#cacheElement(XNode context) J3i%, T cache /> &, (KIBUWT:

// XMLMapperBuilder.java

private void cacheElement(XNode context) throws Exception {
if (context != null) {

// <1> REGEFMER cache SCIIE

String type = context.getStringAttribute("type", "PERPETUAL");

Class<? extends Cache> typeClass = typeAliasRegistry.resolveAlias(type);
// <2> $KEREFRIIHIRY Ccache LI

String eviction = context.getStringAttribute("eviction", "LRU");
Class<? extends Cache> evictionClass =

typeAliasRegistry.resolveAlias(eviction);

// <3> $%f8 flushiInterval, size. readwrite. blocking Et&

Long flushInterval = context.getLongAttribute("flushInterval™);
Integer size = context.getIntAttribute("size");

boolean readwrite = !context.getBooleanAttribute("readonly", false);
boolean blocking = context.getBooleanAttribute("blocking", false);
// <4> 3K18 Properties B4

Properties props = context.getChildrenAsProperties();

// <5> Bl#E cache X%

builderAssistant.useNewCache(typeClass, evictionClass, flushInterval,

size, readwrite, blocking, props);

}



#resultMapElements(List<XNode> 1ist) J5i%, M <resultmap /> T/fil. KRBT

// BB¥T <resultMap /> TE(]
private void resultMapElements(List<XNode> 1ist) throws Exception {
// M@ <resultMap /> T5Rf]
for (XNode resultMapNode : Tist) {
try {
// QNIEEAAN <resultMap /> T
resultMapElement(resultMapNode) ;
} catch (IncompleteElementException e) {
// ignore, it will be retried

// BT <resultMap /> TH

private ResultMap resultMapElement(XNode resultMapNode) throws Exception {
return resultMapElement(resultMapNode, Collections.

<ResultMapping>emptyList());

}

// fEfT <resultMap /> T8
private ResultMap resultMapElement(XNode resultMapNode, List<ResultMapping>
additionalResultMappings) throws Exception {
ErrorContext.instance().activity("processing " +
resultMapNode.getvalueBasedIdentifier());
// <1> 3K8 id B
String id = resultMapNode.getStringAttribute("id",
resultMapNode.getvalueBasedIdentifier());
// <1> 3K5 type Bt
String type = resultMapNode.getStringAttribute("type",
resultMapNode.getStringAttribute("ofType",
resultMapNode.getStringAttribute("resultType",
resultMapNode.getStringAttribute("javaType'))));
// <1> 3£18 extends Btk
String extend = resultMapNode.getStringAttribute("extends");
// <1> $%18 automapping B
Boolean autoMapping = resultMapNode.getBooleanAttribute("autoMapping");
// <1> fEtr type XIMZAYSE
Class<?> typeClass = resolveClass(type);
Discriminator discriminator = null;
// <2> BliE ResultMapping &£&
List<ResultMapping> resultMappings = new ArrayList<>();
resultMappings.addAll(additionalResultMappings);
// <2> @A <resultMap /> HIFTR
List<XNode> resultChildren = resultMapNode.getChildren();
for (XNode resultchild : resultcChildren) {
// <2.1> 48 <constructor /> TR



if ("constructor".equals(resultChild.getName())) {
processconstructorElement(resultchild, typeClass, resultMappings);
// <2.2> §MB <discriminator /> TR
} else if ("discriminator".equals(resultchild.getName())) {
discriminator = processbDiscriminatorElement(resultchild, typeclass,
resultMappings);
// <2.3> WEBEHTTR
} else {
List<ResultFlag> flags = new ArrayList<>();
if ("id".equals(resultChild.getName())) {
flags.add(ResultFlag.ID);
I;
resultMappings.add(buiTldResultMappingFromContext(resultchild,
typeClass, flags));
}
}
// <3> i ResultMapResolver 4%, HTRENT
ResuTtMapResolver resultMapResolver = new
ResultMapResolver(builderAssistant, id, typeClass, extend, discriminator,
resultMappings, autoMapping);
try {
return resultMapResolver.resolve();
} catch (IncompleteElementException e) {
// <4> fEMTRML, 7%I0El configuration A
configuration.addIncompleteResultMap(resultMapResolver);
throw e;

#buildstatementFromContext(List<XNode> list) J5i%k, WEMT <select /> . <insert /> .
<update /> . <delete /> Tmfi]. XABUIT:

private void buildStatementFromContext(List<XNode> Tist) {
if (configuration.getbDatabaseId() != null) {
buildstatementFromContext(list, configuration.getDatabaseIld());

}
buildstatementFromContext(list, null);

private void buildStatementFromContext(List<XNode> Tist, String
requiredDatabaseId) {
// <1> WA <select /> <insert /> <update /> <delete /> Tmi]
for (XNode context : 1list) {
// <1> @l xMLStatementBuilder 4%, HUTHEHNT >




final XMLStatementBuilder statementParser = new
XMLStatementBuilder(configuration, builderAssistant, context,
requiredDatabaseld);
try {
statementParser.parseStatementNode();
} catch (IncompleteElementException e) {
// <2> fRtAE, %INE) configuration &

configuration.addIncompleteStatement(statementParser);

2) XMLStatementBuilder

BhiR: [#trmapper.xmi3d+ficrudisms]

org.apache.ibatis.builder.xml.xMLStatementBuilder , #£7& BaseBuilder 5
Statement XML ECEfIEERSE, T EREMNT Statement BtE, B) <select /> . <insert /> .
<update /> . <delete /> &,

FESQLT i T, IRRBFIAHEITEI N OparseStatementNode
#parseStatementNode() J37%, ¥fT Statement f##fr. {CRBUOIT:

public void parseStatementNode() {
// <1> 3KE id B, RS.
String id = context.getStringAttribute("id");
// <2> 3x18 databaseId , ¥t databaseld Z&EPLHER
String databaseId = context.getStringAttribute("databaseId");
if (!databaseIdMatchescCurrent(id, databaseld, this.requiredbDatabaseIld)) {
return;

// <3> KEZHREML

Integer fetchSize = context.getIntAttribute("fetchsize");

Integer timeout = context.getIntAttribute("timeout");

String parameterMap = context.getStringAttribute("parametermap");
String parameterType = context.getStringAttribute("parameterType");
Class<?> parameterTypeClass = resolveClass(parameterType);

String resultMap = context.getStringAttribute("resultMap");

String resultType = context.getStringAttribute("resultType");
String lang = context.getStringAttribute("Tang");

// <4> ¥K18 lang XJMAY LanguageDriver Y&
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LanguageDriver langDriver = getLanguageDriver(lang);

// <5> 3k§ resultType XIMIAYZE

Class<?> resultTypeClass = resolveClass(resultType);

// <6> $£B resultSet XJRMAHIES(E

String resultSetType = context.getStringAttribute('"resultSetType");

ResultSetType resultSetTypeEnum = resolveResultSetType(resultSetType);

// <7> %18 statementType IIRIAUMIZME

StatementType statementType =
StatementType.valueOof(context.getStringAttribute("statementType",
StatementType.PREPARED.toString()));

// <8> k18 sqL XIMAY sqlCommandType #&ME

String nodeName = context.getNode().getNodeName();

SglCommandType sqlCommandType =
sqlcCommandType.valueof (nodeName. toUppercCase(Locale.ENGLISH));

// <9> RIESMEM

boolean isSelect = sqlCommandType == SqlCommandType.SELECT;

boolean flushCache = context.getBooleanAttribute("flushCache", !isSelect);

boolean useCache = context.getBooleanAttribute("useCache", isSelect);

boolean resultordered = context.getBooleanAttribute('"resultordered", false);

// Include Fragments before parsing

// <10> Bl## xMLIncludeTransformer 95, FHE#E <include /> IREHEIHNASR

XMLIncludeTransformer includeParser = new
XMLIncludeTransformer(configuration, builderAssistant);

includeParser.applyIncludes(context.getNode());

// Parse selectKey after includes and remove them.
// <11> T <selectKey /> FR&s
processSelectkeyNodes(id, parameterTypeClass, langDriver);

// Parse the sSQL (pre: <selectKey> and <include> were parsed and removed)

// <12> gl# sqlsource

Sqlsource sqlSource = langDriver.createSqlSource(configuration, context,
parameterTypecClass);

// <13> 3£Kf8 KeyGenerator Xig

String resultSets = context.getStringAttribute("resultSets");

String keyProperty = context.getStringAttribute('keyProperty");

String keyColumn = context.getStringAttribute("keyColumn");

KeyGenerator keyGenerator;

// <13.1> {5, M configuration H3k18 KeyGenerator Y&, WREFE, EHRER
<selectkey /> &SHEEMN

String keyStatementId = id + SelectKeyGenerator.SELECT_KEY_SUFFIX;

keyStatementId = builderAssistant.applyCurrentNamespace(keyStatementId,
true);

if (configuration.hasKeyGenerator(keyStatementid)) {

keyGenerator = configuration.getkKeyGenerator(keyStatementid);



// <13.2> HR, {RIEREEMRIER, HMTESFEAXIMNEY Jdbc3KeyGenerator &
NoKeyGenerator Xig
} else {
keyGenerator = context.getBooleanAttribute("useGeneratedkeys", // {5, &
F useGeneratedkeys JEIEHIKT
configuration.isUseGeneratedkeys() &&
sq1commandType.INSERT.equals(sqlCommandType)) // Eix, EF LB useGeneratedkeys
BB + BANENEDRE
? Jdbc3KeyGenerator.INSTANCE : NoKeyGenerator.INSTANCE;

// BlE MappedStatement X5
builderAssistant.addMappedStatement(id, sqlSource, statementType,
sqlCommandType,
fetchsize, timeout, parameterMap, parameterTypeClass, resultMap,
resultTypeClass,
resultSetTypeEnum, flushCache, useCache, resultOrdered,
keyGenerator, keyProperty, keyColumn, databaseIld, langDriver,
resultSets);

}

#databaseIdMatchescurrent(String id, String databaseId, String requiredbatabaseIld) J5

%, #Ilr databaserd R&EILE. AT :

private boolean databaseIdMatchesCurrent(String id, String databaseId, String
requiredDatabaseId) {
// SNRALLES, MRE] false
if (requiredbatabaseId != null) {
return requiredDatabaseId.equals(databaseId);
}
// WERKIRE requiredbatabaseld , {BE databaseId 7FE, RBEEEAICHES, NIRE
false
if (databaselId != null) {
return false;
{
// FIERESFHE
id = builderAssistant.applyCurrentNamespace(id, false);
if (!this.configuration.hasStatement(id, false)) {
return true;
}
MappedStatement previous = this.configuration.getMappedStatement(id, false);
// EFHE, WHKTRBEMNsqlFragment@&databaserd A%, HA, ZFidatabaseId A=, X
P& A BEILEL,

return previous.getDatabaseId() == null;



3) XMLIncludeTransformer

#hig: [FEho=]

org.apache.ibatis.builder.xml.xMLIncludeTransformer , XML <include /> {R&AVEEIR

TR, ZIRREHBIRR T RPENRISQLAER, FHEEFRY"$ o0} SFFEIRNESIHS

#applyIncludes(Node source) J5i%, & <include /> 5%, BHapS|HAY <sql /> . {KRBU0
T

public void applyIncludes(Node source) {
// <1> €liE variablesContext , #4& configurationvariables #HINZIEH
Properties variablesContext = new Properties();
Properties configurationvariables = configuration.getvariables();
if (configurationvariables != null) {
variablesContext.putAll(configurationvariables);
}
// <2> %8 <include />
applyIncludes(source, variablesContext, false);

#applyIncludes(Node source, final Properties variablesContext, boolean included) /5

%, EEBEIANGI, B <include /> 1R&, BHaRSIEAY <sql1 /> . KB

private void applyIncludes(Node source, final Properties variablesContext,
boolean included) {
// <1> WNERE <include /> &
if (source.getNodeName().equals("include")) {
// <1.1> 318 <sql /> AT R
Node toInclude = findsqlFragment(getStringAttribute(source, "refid"),
variablesContext) ;
// <1.2> 3FBEE <include /> IFREREM
Properties toIncludeContext = getvariablesContext(source,
variabTlesContext);
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// <1.3> BFEA #applyIncludes(...) 73i%, HEER, TR, R <sql /> XN
EOREI
applyIncludes(toInclude, toIncludeContext, true);
if (toInclude.getownerbDocument() != source.getOwnerDocument()) {
toInclude = source.getownerbocument() .importNode(toInclude, true);
}
// <1.4> ¥ <include /> TREHK <sql /> T
source.getParentNode() .replacechild(toInclude, source);
// <1.4> ¥ <sql /> FRRaE <sql /> BREIHE
while (toInclude.hasChildNodes()) {
toInclude.getParentNode() .insertBefore(toInclude.getFirstcChild(),
toInclude); // BFORGNEHETRTAE, XNMFOREANT, BT " Bohig(E”
}
// <1.4> P& <include /> R&EES
toInclude.getParentNode() .removechild(toInclude);
// <2> WNERF5ZEAE Node. ELEMENT_NODE
} else if (source.getNodeType() == Node.ELEMENT_NODE) {
// <2.1> WIRMEIE <include /> #x&H, WEHE FRIEMY
if (included && !variablesContext.isEmpty()) {
// replace variables in attribute values
NamedNodeMap attributes = source.getAttributes();
for (int i = 0; i < attributes.getLength(); i++) {
Node attr = attributes.item(i);
attr.setNodevalue(PropertyParser.parse(attr.getNodevalue(),
variablesContext));
3
}
// <2.2> BHFHR, BIFEA #applyIncludes(...) 73k, HEE#R
NodeList children = source.getcChildNodes();
for (int i = 0; i < children.getLength(); i++) {
applyIncludes(children.item(i), variablesContext, included);
}
// <3> WRAELE <include /> R&EH, HFETRZEE)I Node. TEXT_NODE , HETEIFT
// WFHTZERNEHE, HEXRT R source
} else if (included && source.getNodeType() == Node.TEXT_NODE
&& !variablesContext.isEmpty()) {
// replace variables in text node
source.setNodevalue(PropertyParser.parse(source.getNodevalue(),
variablesContext));

}

#findsqlFragment(String refid, Properties variables) J/5i%, JABXINAY <sql /> Tl 1€

BT



private Node findsqlFragment(string refid, Properties variables) {
// BA refid AJRERHESTE, FRLAHTER
refid = PropertyParser.parse(refid, variables);
// 3RE=ER refid , =X "${namespace}.${refid}"
refid = builderAssistant.applyCurrentNamespace(refid, true);
try {
// RN <sql /> TR
XNode nodeToInclude = configuration.getsqlFragments().get(refid);
// 3%{8 Node T/, #HTRE
return nodeToInclude.getNode().cloneNode(true);
} catch (11legalArgumentException e) {
throw new IncompleteElementException("Could not find SQL statement to
include with refid '" + refid + "'", e);

}

private String getStringAttribute(Node node, String name) {
return node.getAttributes().getNamedItem(name) .getNodevalue();

4) SqlSourceBuildergll# SqlSource

org.apache.ibatis.mapping.SqlSource , SQL EiRiZE.,

RFJM Mapper XML 8545 F#E L, SEEEY—5% SQL AR, KB
public interface SqlSource {

/ Yok
* IRIBEANNSEXIS, IRE] Boundsql XIH

* @param parameterObject SEI5

* @return Boundsql Xig

7':/

Boundsqgl getBoundsql(Object parameteroObject);
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ProviderSqlSource StaticSglSource RawSqlSource DynamicSqlSource

* RawsglSource TAZRALEEFE SQLIEG, BMIRZRSELIERFAY SQL % StaticSqlSource #1TiR
=l

£/ #{} FTEN, BENMEREARIENRIBR, LRSS, XFEEEWESER, B
ERERRIMNAY SQL

* StaticSqlSourcefMEEIEAY SQL BIRERE “? " HAIFF, FILMKEIRRERIT,
e DynamicSqlSource faERAMERNZS SQL BT,

7T OGNL FTiA, sEFEAT ${3 FTAXHSQL, FILLEEHMESHN, FE2EERMT
#getBoundsql (Object parameterobject) F5i%, RIESEL, SRAXIMNAY SQL,

* ProviderSqlSource SCHE SqlSource #[1, EF 7575 ERY @providerxxx EAZAY SqlSource LI

N

Xo

org.apache.ibatis.builder.sqlsourceBuilder , SqlSource ¥J5£28,

TG SQLIEARRY #{} BERAAENAY ?» AT, FEREUZ 7 SLIFFXINAY Parametermapping
MR,

/:’::‘:
* PUTRRITIREA sQL , Ak SqlSource Xy

* @param originalsql J&% SQL
* @param parameterType ZS#EHY
* @return SqlSource 45
*/
public sqglSource parse(String originalsql, Class<?> parameterType, Map<String,
Object> additionalParameters) {
// <1> €@ ParameterMappingTokenHandler XI5
ParameterMappingTokenHandler handler = new
ParameterMappingTokenHandler(configuration, parameterType,
additionalParameters);
// <2> Bl GenericTokenParser Y&
GenericTokenParser parser = new GenericTokenParser("#{", "}", handler);
// <3> HIThET
String sql = parser.parse(originalsql);
// <4> BliE staticsqlSource 45
return new StaticSqlSource(configuration, sql,
handler.getParameterMappings());
3



iF=: ParameterMappingTokenHandler 2 SqlSourceBuilder FIRNEBFABETRSE,
*/
@override
public string handleToken(String content) {
// <1> 3% ParameterMapping Y&, FiRiINE] parameterMappings
parameterMappings.add(buildParameterMapping(content));
// <2> iR[El 7 S5
return "?";

M. #ZOiTeEexecutoriFfii
4.1 jdbcEIR
1) [EER)DBCHITIZEE

ljart -> FKG&ER > FgWIEsQL -> HfTsaL, EERER -> XFASES

public static void main(String[] args) throws Exception {
// 1. iERRIKEN
DriverManager.registerDriver(new com.mysql.jdbc.Driver());
// 2. B IER:
Connection con =
DriverManager.getConnection("jdbc:mysql://localhost:3306/test?

useuUnicode=true&charactereEncoding=utf-8&serverTimezone=GMT", "root", "root");
// 3. ®E5sql, HITImE
String sql = " select * from tbh_brand;";

PreparedStatement ps = con.prepareStatement(sql);
// 4. PUTER, BRIERE
ResultSet rs = ps.executeQuery(Q);
while (rs.next()) {
int bid = rs.getInt("bid");
String bname = rs.getString('"bname");
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System.out.printin("====> bid=" + bid + "\tbname=" + bname);
}

//5. KiAEF

rs.close();

ps.close();

con.close();

2) MyBatis¥3)DBCEISAINITIZIE
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MyBatis=iX4513

Ho=:
fEAMyBatis T{ERI MEAPHE O . {E &R
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MyBatis #1722 » 2 MyBatisf¥E .0, sl
ENFETR RIRAE AL ANE BT T AR
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4.2 MyBatisB#Z U ITEEN B

fEMybatisH, SqlSessionXIEHEERRIE, BEIELEHITESEXecutor RS EMSERICLE TS
Executor3Es2hy;

MybatisHifTidF2, FEAIHITIERE: SqlSession->Executor->StatementHandler->#4&EZE

W WY [
o FIASKIE MapperProxy
@ SQLEIE Sqlsession
o 11788 Executor

® JIDBCRLIEEE StatementHandler

1) SqlSession
SqlSessionKF T [ JEIRTUSERILFAER. MMARELEER, —REFEGFHNE—E
EHATNRE: 1B EEARIREIRE;

HENTNRE: BRR. RARE;
MR REE—ME—RTTEROAP, FEERFEENSRHER.

2) Executor
BEATNRE: M. B. $HPEF,
HENIHRE: 1BA. RiAITER. HEIRRIFT;
Executor TERRMHF—REGH _RER, FRHESEENEXEE, SRRBEUEEFEEXERF

Z1E#4 StatementHandler5eA.

3) StatementHandler
TP TERAMBE R4S T StatementHandler (FSBELMHREE)
FTEERAME: SHLE. ERAE,

StatementHandler E5cET ParameterHandler 526% SQL iIEQISLES4iE, REED
java.sql.Statement XEH/T SQLIEQHBRIERE, H5ET ResultSetHandler S2ER
ERET, BREIERNSIHRE],
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4.3 ExecutoriiTE2 R
1) JDBCHRAYHITES

JDBCEH=M1T885 B 2Statement (fE5H1T88) . PreparedStatement (FRLIEHITER) .
CallableStatement ({Ff&iZiEHITER)

Statement: EAIRE: HUTERESQL
PreparedStatement: REFRIE, FHLESQLIEN

CallableStatement: i2BHE, ERS#H (BTHITEEDE)

2) Mybatisthi788
ExecutorffifiEta st
Executor
i
CachingExecutor Basekxecutor
A
SimpleExecutor BatchExecutor Reusekxecutor

Mybatis2aFAi IRt 7 =fiiTaR, D32 !

e SimpleExecutor(fREEMITEE).
e ResuseExecutor(AJERHITEE).
e BathExecutor(iitiIBH178)

X=Tas4E T — " BaseExecutor (EififfifTes) , MIXPMEMPITERSLIN 7 ExecutoriZ, HA
BRI TRRRBARIRITES.

HIAE—fh1Te5CachingExecutor( " REFHITENIRHB = REFVSLAFULE, £ BaseExecutor
ROER F, SSIITREFFIIRE, (£ BaseExecutor UAINETE, MiE—RERF. )
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(1) Executori®[

org.apache.ibatis.executor.Executor , HfT88#%0.

FEENTUTRE:

EEISE Y PSPy
ESEXRNGE

EEFEXIAEE

IR EIERINEAYSE

BB Executor WL

public interface Executor {

// % ResultHandler XJS2Mrzs
ResultHandler NO_RESULT_HANDLER = null;

// BFr or AN or MR, HEARY Mappedstatement Y SQL FTRTE
int update(MappedStatement ms, Object parameter) throws SQLException;

// Eif], & ResultHandler + CacheKey + Boundsq]l
<E> List<E> query(MappedStatement ms, Object parameter, RowBounds rowBounds,

ResultHandler resultHandler, Cachekey cacheKey, BoundSql boundsql) throws
SQLException;

// Bif), % ResultHandler
<E> List<E> query(MappedStatement ms, Object parameter, RowBounds rowBounds,

ResuTtHandler resultHandler) throws SQLException;

// &if, IREEA Cursor

<E> Cursor<E> querycursor(MappedStatement ms, Object parameter, RowBounds

rowBounds) throws SQLException;

// RIA#tIEES
List<BatchResult> flushStatements() throws SQLException;

// RRES
void commit(boolean required) throws SQLException;
// EIRES

void rollback(boolean required) throws SQLException;

// €U Cachekey Y%
CacheKey createCacheKey(MappedStatement ms, Object parameteroObject,

RowBounds rowBounds, Boundsql boundsql);

// FIETREEF
boolean isCached(MappedStatement ms, CacheKey key);
// BRAMET

void clearLocalcache();
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// SEIRNNE,
void deferLoad(Mappedstatement ms, MetaObject resultObject, String property,
Cachekey key, Class<?> targetType);

// 3KIBEFS

Transaction getTransaction();

// KiAIES

void close(boolean forceRollback);
// FISEERERA

boolean isClosed();

// REBER Executor &
void setExecutorWrapper(Executor executor);

(2) BaseExecutor (EfilHiT8)

Hili1Tes: HIP—RETR, Rsimple, reuse, batchiX=MHITESIRZE, TEDIBEHIPE
7, HbLMATLEFZE, org.apache.ibatis.executor.BaseExecutor SCHI Executor 3#[, 12

HBLTTIE, NMfEFRRELIEERY L MRS TTIARIE.,

Yok
* BER

*/

protected Transaction transaction;
Vaii

* AXERY Executor &

*/

protected Executor wrapper;

* peferredLoad( ZFEIRINZE; ) BA%I

*/

protected ConcurrentLinkedQueue<DeferredLoad> deferredLoads;
Yok

* RWER, B—RERF

*/

protected PerpetualCache localcCache;

Yok

* R R BINS RV ET

*/

protected PerpetualCache TocalOutputParametercCache;
protected Configuration configuration;
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/:’::‘:

* IERBEFINER

*/
protected int queryStack;
Yok

© BHXMA

*/

private boolean closed;

/ / R o Rk ik Lk L L T Sk A R ek ke Sk L
/7’::‘:
clearLocalcache() 75i%k, BHE—R (Aih) £=F
-,':/
@override

public void clearLocalCache() {
if ('closed) {
// &8 localcache
Tocalcache.clear();
// & localoutputParametercCache
TocaloutputParametercCache.clear();

// createCacheKey(MappedStatement ms, Object parameterObject, RowBounds
rowBounds, Boundsql boundsql) J5i%, €l cachekey Y&

// isCached(MappedStatement ms, Cachekey key) A%, HW—REFZEHRFE

// queryJsik
@override
public <E> List<E> query(MappedStatement ms, Object parameter, RowBounds
rowBounds, ResultHandler resultHandler) throws SQLException {
// <1> $%18 Boundsql XI&
Boundsqgl boundsql = ms.getBoundsql(parameter);
// <2> €lE cacheKey X35
Cachekey key = createCachekey(ms, parameter, rowBounds, boundsql);
// <3> &if
return query(ms, parameter, rowBounds, resultHandler, key, boundsql);

// updatefgik



@override
public int update(MappedStatement ms, Object parameter) throws SQLException {

ErrorContext.instance().resource(ms.getResource()).activity("executing an
update") .object(ms.getid());

// <1> B2%F, WHEH ExecutorException H&

if (closed) {

throw new ExecutorException("Executor was closed.");

}

// <2> BEERHEF

clearLocalcache();

// <3> BUTEEME

return doUpdate(ms, parameter);

(3) SimpleExecutor (fEEEHITER)

* BIRTESBRIFEISOIE—NTITUEIERS (PrepareStatement) ;
o BIRHITHIRISQLEBS I T —IRTRRIF,;
* WIT5ERkE, XAz Statement IR,

org.apache.ibatis.executor.SimpleExecutor , #f7& BaseExecutor 53, HEHY Executor L

e

// Eif

@override
public <E> List<E> doQuery(MappedStatement ms, Object parameter, RowBounds
rowBounds, ResultHandler resultHandler, BoundSql boundsql) throws SQLException {
Statement stmt = null;
try {
configuration configuration = ms.getConfiguration();
// <1> BJ@& StatementHandler X5
StatementHandler handler = configuration.newStatementHandler(wrapper,
ms, parameter, rowBounds, resultHandler, boundsql);
// <2> ¥k StatementHandler Y4&
stmt = prepareStatement(handler, ms.getStatementLog());
// <3> H{T StatementHandler , HHTIER(E
return handler.query(stmt, resultHandler);
} finally {
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// <4> XF StatementHandler XJ&
closeStatement(stmt) ;

private Statement prepareStatement(StatementHandler handler, Log statementLog)
throws SQLException {

Statement stmt;

// <2.1> 3K18 Connection &

Connection connection = getConnection(statementLog);

// <2.2> Bl Statement B PrepareStatement XJ&

stmt = handler.prepare(connection, transaction.getTimeout());

// <2.3> ®E sqQL LRIS#, 40 Preparestatement XI&R ERISHIFF

handler.parameterize(stmt);

return stmt;

// EEE
@override
public int doUpdate(MappedStatement ms, Object parameter) throws SQLException {
Statement stmt = null;
try {
Configuration configuration = ms.getConfiguration();
// Bl SstatementHandler Y&
StatementHandler handler = configuration.newStatementHandler(this, ms,
parameter, RowBounds.DEFAULT, null, null);
// #¥Ia4t, StatementHandler {&
stmt = prepareStatement(handler, ms.getStatementLog());
// <3> T StatementHandler , H{TEIR{E
return handler.update(stmt);
} finally {
// %) StatementHandler Y45
closeStatement(stmt) ;

(4) ReuseExecutor (AIEFHITEE)


af://n452

o ERFHAIEHEIERME, LisqlfEkey, EiStatementItS I EFPIRETRAY Statement
WR. NRAFE, TR, (RERBRENSQLRSHITIRFILME)

* HUTTRE, KM% Statement X35, MEME TMap<String, Statement>R, HT—IXfE
F.

e HERY, #0SimpleExecutor E—&AY,

|RIE:

/ /P ERRIITEEREBF 7 — 1t map, FREFSQLIEANIMAYS tatement TSR
//KeyZEAIHISQLIEG, valueEIfiIAUStatementIFsR

private final Map<String, Statement> statementMap = new HashMap<String,
Statement>();

org.apache.ibatis.executor.ReuseExecutor , #£7& BaseExecutor 53, PJEEFRY Executor 3L
WL,

// doQuery
@override
public <E> List<E> doQuery(MappedStatement ms, Object parameter, RowBounds
rowBounds, ResultHandler resultHandler, BoundSql boundsql) throws SQLException {
Configuration configuration = ms.getConfiguration();
// Bl SstatementHandler Y&
StatementHandler handler = configuration.newStatementHandler(wrapper, ms,
parameter, rowBounds, resultHandler, boundsql);
// {iE statementHandler XI&
Statement stmt = prepareStatement(handler, ms.getStatementLog());
// H}{T StatementHandler , H{TSHR{E
return handler.query(stmt, resultHandler);

// doUpdate
@override
public int doUpdate(MappedStatement ms, Object parameter) throws SQLException {
Configuration configuration = ms.getConfiguration();
// €l StatementHandler Y45
StatementHandler handler = configuration.newStatementHandler(this, ms,
parameter, RowBounds.DEFAULT, null, null);
// 1t statementHandler 3§82
Statement stmt = prepareStatement(handler, ms.getStatementLog());
// T StatementHandler , H(THEIR{E
return handler.update(stmt);



private Statement prepareStatement(StatementHandler handler, Log statementLog)
throws SQLException {
Statement stmt;
Boundsqgl boundsql = handler.getBoundsql();
String sql = boundsql.getsql();
// F&
if (hasstatementFor(sql)) {
// <1.1> MEFP3KE Statement @ PrepareStatement XI5
stmt = getStatement(sql);
// <1.2> RESESEME
applyTransactionTimeout(stmt);
// HE
} else {
// <2.1> ¥%{8 Connection Xf&
Connection connection = getConnection(statementLog);
// <2.2> Bl statement B PrepareStatement XI5
stmt = handler.prepare(connection, transaction.getTimeout());
// <2.3> HNINREFF
putStatement(sql, stmt);
3
// <2> 188 sqQL LtRISEL, B0 Preparestatement X3Z ERIG{URF
handler.parameterize(stmt);
return stmt;

// FITESRFEXIMNA Statement XI5
private boolean hasStatementFor(String sql) {
try {
return statementMap.keySet().contains(sql) &&
IstatementMap.get(sql) .getConnection().isClosed();
} catch (SQLException e) {
return false;

TR



€ SimpleExecutorjava

@0verride
public int doUpdate(MappedStatement ms, Object parameter) throws SQLException {
Statement stmt = null;
try {
Configuration configuration = ms.getConfiguration();

StatementHandler handler = configuration.newStatementHandler( executor: this,

stmt = prepareStatement(handler, ms.getStatementlLog());
return handler.update(stmt);

} finall
closeStatement(stmt); | // Hk %]
|
1

private Statement prepareStatement(StatementHandler handler, Log statementlLog)
Statement stmt; .
T ES S 3]

handler. parameterlze(stmt)
return stmt;

E#1: simpleExecutorfk #4 4 H¥preparestatement
E#2: simpleExecutor#k M X FPclose, &M

=

e ReuseExecutor EFEZRIEHYE, (BR Statement &

€ ReuseExecutorjava

@0verride

public int doUpdate(MappedStatement ms, Object parameter) throws SQLException {
Configuration configuration = ms.getConfiguration();
StatementHandler handler = configuration.newStatementHandler( executor: this, 1|
Statement stmt = prepareStatement(handler, ms.getStatementLog());

return_handler.update(stmt .
} = T

private Statement prepareStatement(StatementHandler handler, Log statementlog)
Statement stmt;
BoundSql boundSql = handler.getBoundSql();
String sql = boundSql.getSql();

if hasStatementhr‘ sql

1 BRI NRRAE
applyTransactmnTlmeout(stlrrt)

} else {
Connection connection = getConnection(statementLog);

stmt = handler.prepare(connection, transaction.getTimeout());
putStatement(sql, stmt); /1 Rk A RARE, RERARE
handler.parameterize(stmt);
return stmt;

EEFEBMSI KA. EEME

#doFlushstatements(boolean isRollback) FiEH, ﬁ'ﬁBaseExecutorE?&l‘i} #close() 3%
F, REUSERZGE, MM XAEFR Statement X35:41]

* BaseExecutor FEIRARELE BIREFZHIEF,
POELNR

(5) BatchExecutor (jtbIEHhiTeR)

REMSERZITE, HEETRAKAEFR Statement

HEAC IR RISIEMIEZSQLER (78 8select, |DBCHLAMEAZHFselect) ;
BRTEERIsq ENARINEE2EA (addBatch() , FRFHR—HIT (executeBatch() , B4
FT %\ \StatementidgR, B StatementXdgEfEaddBatch()=EEfE, HRpZE—HiT

executeBatch(HtabFERY;

* FUTSQIBEREB=AFMEA BeEARE— Statement(fEREE— StatementE 8 7 JE4&AFA.

T/ D SQLFRAME)
1.sql#8E]

2.Fl— "MappedStatement (sqlRasHELE S EIXEME)

3 HUTHIIRFR /R IELRAY

org.apache.ibatis.executor.BatchExecutor , #f7& BaseExecutor i3, HtEHTTHY Executor

SLHIEK.

public class BatchExecutor extends BaseExecutor {


af://n479

* Statement ZH

:':/
private final List<Statement> statementList = new ArrayList<>();
/:‘:7‘:

* BatchResult #H

* f§—/ BatchResult oz, XMN— {@link #statementList} HY Statement JTZ=
7':/

private final List<BatchResult> batchResultList = new ArrayList<>();

/7'::':

* B sQL

7':/

private String currentsql;

/7'::':

* P MappedStatement X5

:':/

private MappedStatement currentStatement;

//doUpdate
@override
public int doupdate(MappedStatement ms, Object parameterObject) throws
SQLException {
final configuration configuration = ms.getConfiguration();
// <1> @& StatementHandler XI5
final statementHandler handler = configuration.newStatementHandler(this,
ms, parameterObject, RowBounds.DEFAULT, null, null);
final Boundsql boundsgl = handler.getBoundsql();
final string sql = boundsql.getsqlQ);
final Statement stmt;
// <2> WIRILEEE—IR currentsql #] currentStatement , MERSEZ] BatchResult

th
if (sql.equals(currentsql) && ms.equals(currentStatement)) {
// <2.1> FEERE—XE Sstatement X&
int last = statementList.size() - 1;
stmt = statementList.get(last);
// <2.2> REESEIIATE
applyTransactionTimeout(stmt) ;
// <2.3> BE sqQL LEHIS#L, fflf0 PrepareStatement XI5 ERISAIAT
handTler.parameterize(stmt);
// <2.4> HFERE—RM BatchResult X5, HiFINSHEEHS
BatchResult batchResult = batchResultList.get(last);
batchResult.addParameterobject(parameterobject);
// <3> WRALERG—/X currentsql #1 currentStatement , NIFEE BatchResult
PO

} else {



// <3.1> 3kf§ Connection
Connection connection = getConnection(ms.getStatementLog());
// <3.2> Bl Statement B} PrepareStatement XJ&
stmt = handler.prepare(connection, transaction.getTimeout());
// <3.3> ®RE sQL LHIS#L, 40 PrepareStatement ISR ERYSRIFT
handTler.parameterize(stmt); //fix Issues 322
// <3.4> EFNKRE currentSql 1 currentStatement
currentsql = sql;
currentStatement = ms;
// <3.5> i»O0 Statement % statementList &
statementList.add(stmt);
// <3.6> Bl BatchResult XI5, FHHM0Z| batchResultList
batchResultList.add(new BatchResult(ms, sql, parameterObject));
}
// <4> HE4bIE
handler.batch(stmt);
return BATCH_UPDATE_RETURN_VALUE;

//doQuery

//F1 simpleExecutor HZGiE, BEEASZ., KERETAZAI, FARH
#flushstatements() 7Ai%k, RIAHLIEIEST.

@override

public <E> List<E> doQuery(MappedStatement ms, Object parameterObject,
RowBounds rowBounds, ResultHandler resultHandler, Boundsql boundsql)

throws SQLException {
Statement stmt = null;

try {
/ / PR R R R R f:ﬁ”)\];tbﬁfiﬁqi@
flushstatements();

Configuration configuration = ms.getConfiguration();

// BliZ StatementHandler Y&

StatementHandler handler =
configuration.newStatementHandler(wrapper, ms, parameterObject, rowBounds,
resultHandler, boundsql);

// 32 Connection IJ&

Connection connection = getConnection(ms.getStatementLog());

// BIE statement B PrepareStatement ¥J5

stmt = handler.prepare(connection, transaction.getTimeout());

// BB sqQL ERISEL, U0 PrepareStatement & LRGSR

handTler.parameterize(stmt);

// H{T StatementHandler , FHATITRE

return handler.query(stmt, resultHandler);

} finally {
// %< SstatementHandler X%



closeStatement(stmt) ;

e doUpdateftfiZ_k if (sql.equals(currentsql) & ms.equals(currentStatement)) BJLA
B E—NRIIIRSEXNsql (currentSql) FHEER—1"MappedStatement
currentStatement (MEHESR) ;

* HWERMHESHIEISERIX M BatchResultIRHPHISE, BIER (parameterObject)
[ batchResult.addParameterObject(parameterObject);]

* RNHEFMNZREN—StatementsEffl BLf{tBatchResultidsR, &EHElsthZE, BLE
currentfIMappedStatement currentStatementlift{&

o AMBIRIZMIH T lushStatements A SE(SE— N MIStatement@ 3 e LU D S EURZE
REIREL

(6) CachingExecutor (Z{RETFMITES)
CachingExecutor“REFHNITES, BTEFEDHNDS, EEEEFEDIFMHRE,

3) ExecutorfIsliE:


af://n516
af://n522

MiTERRIRIGBR:

Executor £

FEinEtEt

BaseExcutor| o CachingExecut
asecxcutor SEAVEE achingExecutor RS
/ — iR e XEMdelegatesi B EDEMNIR
RETE \ﬂﬁﬁﬂmﬁiﬁ

SimpleExecutor

HEAMERTTES

ReuseExecutor BatchExecutor

EElSaEE— A HAUTAME [PrepareStatement] ;

iHERISQL, ST RTRE = y = a
FibSQLES—#f, HaiTivEE. MR, R A i TlushStastementA S

FEEENZIT, FIIEEIEMH 7 ZfP Executor BISEIIES,
BB, Executor WHREE MyBatis 1, SUAI#EEIFEAYNE?

HsrConfiguration 2857, 2t newexecutor 73i%, fURBANT:

* Gl Executor W& -—---------—---—-- E8EESsq1session#ifT

* @param transaction ESEITSH
* @param executorType HI{TEEEHY
* @return Executor XJ&R
*/
public Executor newExecutor(Transaction transaction, ExecutorType executorType)
{
// <1> 3REHITEERE
//BILUEIS?E mybatis-config.xml BLE <setting name="defaultExecutorType"
value="" />

executorType = executorType == null ? defaultExecutorType : executorType; //
(EZZEINAN
executorType = executorType == null ? ExecutorType.SIMPLE : executorType; //

FIKTERIA
// <2> 3N 3FhiTEEBatchExecutor/ReuseExecutor/SimpleExecutor:  BXIAR
SimpleExecutor XJ&
Executor executor;
if (ExecutorType.BATCH == executorType) {
executor = new BatchExecutor(this, transaction);
} else if (ExecutorType.REUSE == executorType) {
executor = new ReuseExecutor(this, transaction);
} else {
executor

new SimpleExecutor(this, transaction);

}

// <3> tNERFFEER, 6Ji cachingExecutor Y5, #EipEtE{i(TaLi
if (cacheEnabled) {



executor = new CachingExecutor(executor);

}
// <4> RIFEHE(E

executor = (Executor) interceptorcChain.pluginAll(executor);
return executor;

ING:

1. FAT8JLATE ExecutorType REZR, W& T =288): SIMPLE. REUSE. BATCH
2. NERgEIEEERE, BiAA SimpleExecutor XJ5R
3. MNRHABER, €l CachingExecutor 398, #H{TE%E

A. MyBatisiHffiZEFFE
Mybatis IRt 7 EFRES, BIEFRISSRE/DEIBENSIAIRE, MNmiEstae.
MybatisfEZFD N : —REFN_REF

5.1 —REF
1) ik :

SFAMERMyBatisFFE—RAMEUEERNSE, MyBatiseBlEH—SqlSessionfISRFRR—IREE
ERiE, BNERET, BEXERRREREFRR, S TRERR, WNRFREIE
TRE—HNEN, SEENEFTERSERDY, RESGHAF, AEERHIT REEFES

7.

RBE: YFS1E (Session) RANBBIEET, HIRZA—REPEER, BF—RER.


af://n546
af://n553
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e

s —REFERIAFEH
o —RIEIZEETSqISessiontEAERANY

2) —REFTREE:

Client Sql Session Executor Cache
) § | |
i select _i | i
: " L query ! )
: localCache.getObjectikey) :
E § 3 %
i . EEEEER
§ IR ENERRENE, |
i ARAZTWRETE, TEHREE
| .. BEERER | |
| EEICacheZEItM ; :
e NV | ; '
EERE i ! i
B/ | i | |
* select > -L i i
1 query L ' |
; r—l localCache.getObject(key) i
E P— EEEEER
§ HIFENERRENE ;
dispatch | .
E PSR - N SO B
i localCache.putObject . .
; o |
i ... EEEWER | i
... EEICecheZRINE | :
Sglsession -- DefaultSqlSession

Executor

-- BaseExecutor -- “PerpetualcCache TocalcCache”


af://n566

3) Mit—RETF:
o Mik1: MABREBE—FREE

Q@Test

public void testLocalCache01() {
User user = userMapper.finduserById(101);
System.out.printIn("5§—/X&if: "+user);
User user2 = userMapper.finduserById(101);
System.out.printin("S§/R&EiH: "+user2);

BREREE:

AT RRdaoET SR B RIT T —45sqliEa,iRAE X EEFR BTSSR ENEFTERY, FHRH
17sqliEa

DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Preparing: select * from user where id = ?

DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Parameters: 101(Integer)

DEBUG com.itheima.dao.UserMapper.findUserById:137 - <== Total: 1

g KT id= =i =beiii =L EIER)

S5 i iUser(id=101, username=itcast, address=beijing, name={ &) | #F k&l R AE EHHAES

o Mi2: MitiSEBEER:

/ Y
* ERXEIRFE HUT EETERE:
¥ /

@Test

public void testLocalcCache02() {
User user = userMapper.finduserById(101);
System.out.printin("----————----- BE—REIF: "+user) ;

userMapper.saveuser(new User(null,"bxg","bj", " "EBFE&"));
System.out.printin("-----------—- B sE- - ok

User user2 = userMapper.findUserById(101);
System.out.println("-----—-----——-- EREF: "+user?);

E—REIRESET, WRNEIEFEAE TIZSURE, EEMRERITIEREN, ERTHE
Fe, —REFRA.


af://n573

DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Preparing: select * from user where id = ?
DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Parameters: 101(Integer)

DEBUG com.itheima.dao.UserMapper.findUserById:137 - <== Total: 1

fffffffffffff J_ITifl:User(id=101, usernamesitcast, address=beiiing, name={LEIiiZ)

DEBUG com.itheima.dao.UserMapper.saveUser:137 - ==> Preparing: INSERT INTO user(username,address,name) VALUES(?,?,?)
DEBUG com.itheima.dao.UserMapper.savelser:137 - ==> Parameters: bxg(String), bj(string), M*##(string)
DEBUG com.itheima.dao.UserMapper.saveUser:137 - <== Updates: 1

,,,,,,,,,,,,, HH ﬁ[ Eﬁ[,ﬂ,:},,,,,,,,,,,,,

DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Preparing: select * from user where id = ?
DEBUG com.itheima.dao.UserMapper.findUserById:137 - ==> Parameters: 101(Integer)

DEBUG com.itheima.dao.UserMapper.findUserById:137 - <== Total: 1

————————————— Wi AT User(id=101, username=itcast, address=beijing, name={iFiH7%)

4) INGE:

—REFEMREE LAiEETRAT, SqlSessionXdS R ERNZRHIEXecutoriigiA G PerpetualCacheXs
Sb—FHREIIE ANERSqlSessionR T close()/7i%, SREMUE—R4ETFPerpetualCacheldsR, —%&
EFBAT B tN&RSqlSessionf@fA T clearCache(), &iF=PerpetualCacheXI&HRIEEE, BR1%
ISRABEIfER SqlSessionsiiT T EA— Nupdatei{F(update(). delete(). insert() , #EBEE
PerpetualCacheXdSRAYEUE, (BRIZXIS AT LALREL(ER

5.2 “HEF
1) Bk

o —RiEFH, HEANHETEHE— SqlSession FHEB;

* MNERZA SqlSession ZAFEHZERTF, WEEFEREIZHRER.

s FETRERRE, £(FA CachingExecutor %4 Executor , HN—REFNEATIER], ST
CachingExecutor {7 _REFNEIA,

2) —REFREE:


af://n598
af://n605
af://n606
af://n616

Sql Session

. »  CachingExecutor > Executor > @

A T ‘

mEy S
|

Local Cache

namespace1 namespace2 namespace3
ZREF
(£R) Cache Cache Cache

i

FEZREFS, HiTESExecutor2ffCachingExecutorBiE—E. (EifssE) “REFEFH
FEH, {EREAsessionfactory ZREFNZELBRKIIN, AEBIsessionHEAR—NZRKERF

HHP_REF, REERRSESIEREFI2RT (BINMRCE_REFBEE—RET
(FE=REFRFET])

EXRANERMEEN CERS NBIER Executor delegate; LA TMNECEER, FIAR
SimpleExecutor, FRBESMIELRELERE) XEFRIMER=AHAITRRTHI—F.

HinEEL EANERRERNGERIEIT, BIRRENRET B— 1 #RITHEE.

3) AR " HREFEE:
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// MyBatisHECEXHH_RERF: ASHE
<settings>
<!--BfjARtrue protected boolean cacheenabled = true;-->
<setting name = "cacheEnabled" value = "true" />
</settings>

//mapperigixvmLEiEcachesi® cache-ref: cacheirESBFEHEIX N namespace{ER"RKERF, FF
B BENXEE.

<cache/>

4) CachingExecutorgltfr:

org.apache.ibatis.executor.CachingeExecutor , SCHI Executor ##[, IF{RETFNY Executor
AYSCINE,

* SMNEGFHIREERSER, FEHRE
o R1FfE, BEIELExecutor deIegate%*ﬂZ}E}"HX

e delegatem]LAESimpleExecutor, ReuseExecutor, BatchExecutor,

//query
@override
public <E> List<E> query(MappedStatement ms, Object parameterObject, RowBounds
rowBounds, ResultHandler resultHandler) throws SQLException {
// 3%18 Boundsql Y%
Boundsqgl boundsql = ms.getBoundsql(parameterobject);
// €U Cachekey Y%
Cachekey key = createCachekey(ms, parameterObject, rowBounds, boundsql);
// &
return query(ms, parameterObject, rowBounds, resultHandler, key, boundsql);
}

//query
@override

public <E> List<E> query(MappedStatement ms, Object parameterObject, RowBounds
rowBounds, ResultHandler resultHandler, CacheKkey key, Boundsql boundsql)
throws SQLException {
// <1> $£8 cache X%, BPX4E] MappedStatement XS —RETF.
Cache cache = ms.getCache();
if (cache != null) {
// <2.1> MIRFEETERF, UHITES
// FER: ER, WENESRUY, SRiESTEREETENEF. MELENSS, ES5RYE
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flushCacheIfRequired(ms);
if (ms.isuUseCache() && resultHandler == null) { // <2.2>
// BT, FEGERX
ensureNooutParams(ms, boundsql);
@Suppresswarnings("unchecked™)
// <2.3> NZREFH, RNER
List<E> 1list = (List<E>) tcm.getObject(cache, key);
if (list == null) {
// <2.4.1> MBAREFE, WNEIEE+HER
Tist = delegate.query(ms, parameterObject, rowBounds,
resultHandler, key, boundsql);

// <2.4.2> FEFERE|”HKEFG
tcm.putObject(cache, key, 1list);
3
// <2.5> WMREFHE, WEERELZLER

return Tist;

}

// <3> MERETF, WNEIEESES

return delegate.query(ms, parameterObject, rowBounds, resultHandler, key,
boundsql) ;

}

// update
@override
public int update(MappedStatement ms, Object parameterobject) throws
SQLException {
// MRFEEFTER, WHTES
flushCacheIifrRequired(ms);
// BT delegate IFTRAY/TIE

return delegate.update(ms, parameterObject);

fiAr

1. K18 Cache 3952, BPZEI MappedStatement XWSRAZREF

2. INER&AB Cache X395, 1iBEIZ MappedStatement 338, RKIREZREF, NIJEME delegate
BT #query(...) 75k, BENSUEEHES,

3. W15 Cache %45, iHBHiZ MappedStatement 315, BIRBE_RERF:



5) RIFMITRRIRIED R

¢, Cachingkxecutorjava l
91

92 @override
93 el @ public <E> List<E> query(Mappedstatement ms, Object parameterObject, RowBounds rowBounds, ResultHanc
94 throws SQLException {
95 Cache cache = ms.getCache(); e
%6 if (cache !- null) {7F E—ﬁ%@%‘%ﬁ%{zﬁ_%r
97 [ElushcacheIFRequired(msj;] A +
98 if (ms.isUseCache() && resultHandler == null) {
99 ensureNoOutParams(ms, boundsql);
100 funchecked/
101 List<E> list = (List<F>)|tem.getObject(cache, key);| EidEEESEEERNES
102 if (list == null) { = = e ANRTEERIGT [BTEiRE]
103 list =[delegate.<E> quefikﬁg%ﬁﬁgigﬁé%giobgec%%growgbunds, resultHandler, key, boundsql);
104 tem. putobject(cache, key, list); // issue #578 and #116
165 ¥ ERRGRNSRI SRk
106 return list;
107 3 . ~ .
108 } mPEETRE, REEEE T MGt ER
109 retun1E@1egate.<E> quefﬂ(ms, parameterObject, rowBounds, resultHandler, key, boundsgl);
110 }
6) he:

o TEMRSGTIERERS, MICEUEEIRERIFEEERN— AT, MANEFEUENHEIEEN &S
BHIFERZ—.

o IFffy. SIEMEREFUINS—BOEEFRBSR—EEETX—E.

e MyBatis PIREHN—REFN"RETF, MXAREFHERMTEUMSTITEPRAIE FRRE
PR, XEFEIENE, ERHIARET, BTEIARIMYyBatis CacheSLIVERRET A HHERY,
HARREER, HEE—ERSMEM, ZiNEEERARedis. MemcachedESMIEFAEE
RAER, ReMhES.

75. MyBatisiBEi3ZSQLIITZTE

6.1 SQLiERIRINITIZIEN 4R


af://n658
af://n663
af://n683
af://n684

MyBatistZLhiTeas:

MyBatis=iR4513

Boz=:
fEAMyBatis TIERI TS APHE O - {E0E0E
ol = AIE AT A

SqlSession
ISR
MyBatis {7722 » 2 MyBanisfE (. mEsaL
ENFSTERIRAE RS MR RETE AP
Executor oz
oEMIEIDBCE] StatementfZE B« B35 statement
REEH LS IDBECE EfresulsetE R R 1R
FiList
MappedStatement
StatementHandler SqlSource
i | P
: I : Configuration
I ' I HE=: ResultMap
| : [ mERIESRAIEHE, 7
: | : Statemen BOEE 3
ParameterHandler ResultSetHandler
[
L | | | B i S resunserE b ot List
L v ' |
| | |
| | |
: : | ! B
L | ! | ESidbcTypeSijavaType 2 EAIAHEE
' ' ' : I Lia i statementy S IR T HF ERIE A
: : : | : 2. PistatementiE G945 B Eresultset, B 4EERIS]
|
L I !
Lo | |
| | | ' :
— ! L '
_I | B | |
|
I:l. Gl : ResultSet
| | |
| | |
L EmRE
L
¥ W " -
Statement

PreparedStatement SimpleStatement CallableStatement




6.2 SQLIITRIA OISR
1) AMapperiEOLIERKEIIR

// Ax1:

User user = session.selectOne("com.itheima.dao.UserMapper.finduserById", 101);

// BR2:
UserMapper mapper = session.getMapper(UserMapper.class);
List<User> userList = mapper.findAT1Q);

2) PMTRIEEE
e BFRIAASH:

sessionZDefaultSqlSessionZ£8YfY, [FJ9sqlSessionFactoryBKIAAERKISqISessionE
DefaultSqlSessionZ&EY,

selectOne()& 1@ selectList(),

// DefaultSglSession3g
public <E> List<E> selectList(String statement, Object parameter, RowBounds
rowBounds) {
try {
MappedStatement ms = configuration.getMappedStatement(statement);
// CURDZ{EZIZLSEXCetorXAIERT
return executor.query(ms, wrapCollection(parameter), rowBounds,
Executor.NO_RESULT_HANDLER) ;
} catch (Exception e) {
throw ExceptionFactory.wrapexception("Error querying database. Cause: "
+ e, e);
} finally {
ErrorContext.instance().reset();

e FR2AA531H:
IREVUIERSSR :

//Defaultsqlsessionzk >
@override
public <T> T getMapper(Class<T> type) {

return configuration.getMapper(type, this);



af://n691
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// Configurationz >
public <T> T getMapper(Class<T> type, SqlSession sqlSession) {
return mapperRegistry.getMapper(type, sqlSession);

//MapperRegistry ----> apperProxyFactory.newInstance ==================== >
public <T> T getMapper(Class<T> type, SqlSession sqlSession) {
// NEFHIREIZMappe riEORIRET] W5
final MapperProxyFactory<T> mapperProxyFactory = (MapperProxyFactory<T>)
knownMappers.get(type);
//WRizMapperiZigGitihE, NiHtEE
if (mapperProxyFactory == null) {
throw new BindingException("Type
MapperRegistry.");
}
try {
// [ERRETI tlEmappe rzRMLIESS ]
return mapperProxyFactory.newInstance(sqlSession);
} catch (Exception e) {

+ type + " is not known to the

throw new BindingException("Error getting mapper instance. Cause: " + e,
e);
}
}
//MapperProxyFactory  --->ItETERIENS s

protected T newInstance(MapperProxy<T> mapperProxy) {

//Mybat i s[iEERE VI IDKAIP roxy 2k Al RS

return (T) Proxy.newProxyInstance(mapperInterface.getClassLoader(), new
Class[] { mapperinterface }, mapperProxy);

}

public T newInstance(SqlSession sqglSession) {

final MapperProxy<T> mapperProxy = new MapperProxy<>(sqlSession,
mapperInterface, methodcCache);

return newInstance(mapperProxy) ;

REWSNTIZE:

//MapperpProxy >
[ RERISIUTRISE, RIS, ArEMapperflSiARMR, BLBAIRAinvokersik*/



public Object invoke(Object proxy, Method method, Object[] args) throws
Throwable {
try {
if (Object.class.equals(method.getbDeclaringClass())) {
//8NRZ2objectTix, WRARGEARS
return method.invoke(this, args);
} else {
//VEREOGZE: RERERRZEONMethodXsR, NEFF3KEMapperMethodInvokerifse
//apperiZzOhE— NG 58RI —MapperMethodInvokeridg:, MMapperMethodInvoker
XY EmEAIMappe rime thod{RFEXIRIAYSQLIERFNIREIZEEILISERSQLIAR . . .
return cachedInvoker(method).invoke(proxy, method, args, sqlSession);
}
} catch (Throwable t) {
throw Exceptionutil.unwrapThrowable(t);

SRENETFRMapperMethodInvoker, WIEZENEIE—, MMapperMethodInvoke rNEpfZExX—
“MethodHandler
*/
private MapperMethodInvoker cachedinvoker(Method method) throws Throwable {
try {
return methodCache.computeIfAbsent(method, m -> {
if (m.isbefault()) {
/ /AR EREONEIIAGE (defaultFix)
try {
if (privateLookupInMethod == null) {
return new
DefaultMethodInvoker (getMethodHandleJava8(method)) ;
} else {
return new
DefaultMethodInvoker (getMethodHandleJava9(method));
3
} catch (I1legalAccessException | InstantiationException |
InvocationTargetException
| NoSuchMethodException e) {
throw new RuntimeException(e);
3
} else {
//ANREBNEESE (JRdefaultrzix) , MEIE—PlainMethodInvokerFHil
NEF, HMapperMethodREMHEEOZENSQLLAR ASTIHSHNEUEREEER
return new PlainMethodInvoker(new MapperMethod(mapperInterface,
method, sqlSession.getConfiguration()));
3
1
} catch (RuntimeException re) {
Throwable cause = re.getCause();



throw cause == null ? re : cause;

// MapperProxyNEB2s:  PainMethodInvoker >
// FcacheInvokeriRE T PalinMethodInvokerstfilzfE, LSRR TIX/ LAY
PlainMethodInvoker:invokefik
@override
public oObject invoke(Object proxy, Method method, Object[] args, SqlSession
sqlSession) throws Throwable {

//MybatissSCHEO ARz () : MapperMethod: :execute/gik:

return mapperMethod.execute(sqlSession, args);

// MapperMethod B
public Object execute(SglSession sqlSession, Object[] args) {

Object result;
switch (command.getType()) {
case INSERT: {
// BargsiH TR, WRESNSEHN, WiEECParamEFEERTRESEGEIR IMap,
WNER BRSNS e
Object param = method.convertArgsToSqlCommandParam(args) ;
result = rowCountResult(sqlSession.insert(command.getName(),
param));
break;
}
case UPDATE: {
Object param = method.convertArgsToSqlCommandParam(args) ;
result = rowCountResult(sqlSession.update(command.getName(),
param)) ;
break;
}
case DELETE: {
Object param = method.convertArgsToSqlCommandParam(args) ;
result = rowCountResult(sqlSession.delete(command.getName(),

param));
break;
}
case SELECT:
/ /BRI

if (method.returnsvoid() && method.hasResultHandler()) {
executewithResultHandler(sqlSession, args);
result = null;

} else if (method.returnsmany()) {
result = executeForMany(sqlSession, args);

} else if (method.returnsmap()) {



result = executeForMap(sqlSession, args);
} else if (method.returnsCursor()) {
result = executeForcursor(sqlSession, args);
} else {
/ /TS E, BEASqlSession: :selectone5iES#RBUEN—, B2
MapperdaEEEAZ NS,
//BHgeRBideParamIFISESEE, MLAXBERE VapperEZOEEFHEZI&
R A— 1 "ParamMap,
//ERRRNREENNRNEESLR, BAERRELHER,; MNRENNESNSE,
SO &R AL 7 Map
Object param = method.convertArgsToSqlCommandParam(args) ;
/ /FILAB RIS REEE[ASqSess i onfEEEUERERY
result = sqglSession.selectOne(command.getName(), param);
if (method.returnsoptional()
&& (result == null ||
!method.getReturnType() .equals(result.getClass()))) {
result = Optional.ofNullable(result);

}
break;
case FLUSH:
result = sqlSession.flushStatements();
break;
default:
throw new BindingException("Unknown execution method for: " +
command.getName());
}
if (result == null && method.getReturnType().isPrimitive() &&
Imethod. returnsvoid()) {
throw new BindingException("Mapper method '" + command.getName()
+ " attempted to return null from a method
with a primitive return type (" + method.getReturnType() + ").");

}

return result;

// WHEA1EM: [EZITsqlsessiond
private <E> Object executeForMany(SqlSession sqlSession, Object[] args) {
List<E> result;
Object param = method.convertArgsToSqlCommandParam(args) ;
if (method.hasRowBounds()) {
RowBounds rowBounds = method.extractRowBounds(args);
result = sqlSession.selectList(command.getName(), param, rowBounds);
} else {
result = sqlSession.selectList(command.getName(), param);



/7

return result;

public Object execute(SqlSession sqlSession, Object[] args) {
Object result; . . .
switch (Cﬂmma“d:{geﬂype()) { [#&EgetMapper#E FRXHEH £)5, ®Fsqlsessiond, MITFAFEiFIHE]
case INSERT:
Object param = method.convertArgsToSqlCommandParam(args);
result = rowCountResult(sqlSession.insert(command.getName(), param));
break;

}

case UPDATE: {
Object param = method.convertArgsToSqlCommandParam(args);
result = rowCountResult(sqlSession.update(command.getName(), param));
break;

}

case DELETE: {
Object param = method.convertArgsToSqlCommandParam(args);
result = rowCountResult(sqlSession.delete(command.getName(), param));
break;

}
case SELECT:

if (method.returnsVoid() && method.hasResultHandler()) {_ [private <> Object executeForMany(5qlSession sglSession, Obje

executeWithResultHandler(sqlSession, args); List<E> result;
result = null; Object param = method.convertArgsToSqlCommandParam({args);
} else if (method.returnsMan if (method.hasRowBounds()) {
result = executeForMany(sqlSession, args); RowBounds rowBounds = method.extractRowBounds(args);
N } else if (method.returnsMap()) { result = sqlSession.selectlList(command.getName(), param,
¥ result = executeForMap(sqlSession, args); 1 else {
} else if (method.returnsCursor()) { result = sqlSession.selectlist(command.getName(), param);
result = executeForCursor(sqlSession, args); 1
} else {

Object param = method.convertArgsToSqlCommandParam{args);
result = sqlSession.selectOne(command.getName(), param);
if (method.returnsOptional()
8% (result == null || Imethod.getReturnType().equals(result.getClass()))) {
result = Optional.ofNullable(result);
t

6.3 HifiEAMITERES
1) selectOneF &St

// DefaultSglSessionzk = =>

// selectOne
@override
public <T> T selectOne(String statement, Object parameter) {
// //selectone()£iEAselectList(),
List<T> list = this.selectList(statement, parameter);
if (list.size() == 1) {
return Tist.get(0);
} else if (Tist.size() > 1) {
throw new TooManyResultsException("Expected one result (or null) to be
returned by selectone(), but found: " + list.size());
} else {
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return null;

// selectList
public <E> List<E> selectList(String statement, Object parameter, RowBounds
rowBounds) {
try {
MappedStatement ms = configuration.getMappedStatement(statement);
// CURDEMERATLREXCetorELIER
return executor.query(ms, wrapCollection(parameter), rowBounds,
Executor.NO_RESULT_HANDLER) ;
} catch (Exception e) {
throw ExceptionFactory.wrapexception("Error querying database. Cause: "
+ e, e);
} finally {
ErrorContext.instance().reset();

2) sql3REX

// CachingExecutor >
public <E> List<E> query(MappedStatement ms, Object parameterObject, RowBounds
rowBounds, ResultHandler resultHandler) throws SQLException {
// REEBERSsq1ap<, EKIN"SELECT * FROM xxx"
Boundsqgl boundsql = ms.getBoundsql(parameterobject);
Cachekey key = createCachekey(ms, parameterObject, rowBounds, boundsql);
return query(ms, parameterObject, rowBounds, resultHandler, key, boundsql);

@override
public <E> List<E> query(MappedStatement ms, Object parameterObject, RowBounds
rowBounds, ResultHandler resultHandler, Cachekey key, Boundsql boundsql)
throws SQLException {
Cache cache = ms.getCache();
if (cache != null) {
flushcacheifRequired(ms);
if (ms.disUseCache() && resultHandler == null) {
ensureNooutParams(ms, boundsql);
@Suppresswarnings ("unchecked")
List<eE> list = (List<E>) tcm.getObject(cache, key);
if (list == null) {
Tist = delegate.query(ms, parameterObject, rowBounds,
resultHandler, key, boundsql);
tcm.putobject(cache, key, Tlist); // issue #578 and #116
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}

return Tist;

}

return delegate.query(ms, parameterObject, rowBounds, resultHandler, key,
boundsql) ;
3

//BIEHfTquery{ERIE2SimplyExecutorf{IERTAAY, SimplyExecutorfJiZEBaseExecutorfy
queryJjgaH:

// BaseExecutorzE:SimplyExecutorfyilss >
@override
public <E> List<E> query(MappedStatement ms, Object parameter, RowBounds
rowBounds, ResultHandler resultHandler, Cachekey key, Boundsql boundsql) throws
SQLException {

ErrorContext.instance().resource(ms.getResource()).activity("executing a
query").object(ms.getid());

if (closed) {

throw new ExecutoreException("Executor was closed.");

}
if (querystack == 0 && ms.isFlushCacheRequired()) {
clearLocalcache();
}
List<E> Tlist;
try {
queryStack++;
//localCache2—4HEF, WNRKAZFEAqueryFrombatabase NEUREFEL
Tist = resultHandler == null ? (List<E>) localCache.getObject(key)
null;

if (list != null) {
handTeLocallyCachedoutputParameters(ms, key, parameter, boundsql);
} else {
Tist = queryFrombDatabase(ms, parameter, rowBounds, resultHandler,
key, boundsql);
}
} finally {
queryStack--;
}
if (querystack == 0) {
for (DeferredLoad deferredLoad : deferredLoads) {
deferredLoad.load();
}
deferredLoads.clear();
if (configuration.getLocalCacheScope() == LocalCacheScope.STATEMENT) {
clearLocalcache();



}

return Tist;

//F—IR, B%F, FlafEMqueryFrombatabase siAkfUTEIA.

private <E> List<E> queryFromDatabase(...) throws SQLException {
List<E> 1ist;
TocalcCache.putObject(key, EXECUTION_PLACEHOLDER);

try {
// &
Tist = doQuery(ms, parameter, rowBounds, resultHandler, boundsql);
} finally {
Tocalcache. removeobject(key);
}
Tocalcache.putobject(key, Tist);
if (ms.getStatementType() == StatementType.CALLABLE) {
TocaloutputParameterCache.putObject(key, parameter);
}
return Tist;
}
// SimpleExecutorzE >

public <E> List<E> doQuery(...) throws SQLException {
Statement stmt = null;

try {
configuration configuration = ms.getConfiguration();
StatementHandler handler = configuration.newStatementHandler(....);

// 1: SQLEISHRNIRE
stmt = prepareStatement(handler, ms.getStatementLog());
// StatementHandlerff%E Ty Statement
// 2: SQLEHRERZERERITE
return handler.<E>query(stmt);
} finally {
closeStatement(stmt);

}
3
3) BELRE:
// SimplyExecutorz >

// [1] S8EE8E: prepareStatement
private Statement prepareStatement(StatementHandler handler, Log statementLog)
throws SQLException {
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Statement stmt;

// 1BidgetConnection/g;&3FREN—{"Connection,

Connection connection = getConnection(statementLog);

// VAFpreparefsiEZRKIREl—Statement

stmt = handler.prepare(connection, transaction.getTimeout());

// BESQUEAFRIISEE ***
handTler.parameterize(stmt);
return stmt;

// RoutingStatementHandler >
// PreparedStatementHandler = >
@override

public void parameterize(Statement statement) throws SQLException {
parameterHandler.setParameters((PreparedStatement) statement);

}
// DefaultParameterHandler > IWHITSERERIN
@override

public void setParameters(PreparedStatement ps) {
ErrorContext.instance().activity("setting
parameters").object(mappedStatement.getParameterMap().getid());
List<ParameterMapping> parameterMappings = boundsSql.getParameterMappings();
if (parameterMappings != null) {
for (int i = 0; i < parameterMappings.size(); i++) {
ParameterMapping parameterMapping = parameterMappings.get(i);
if (parameterMapping.getMode() != ParameterMode.OuT) {
Object value;
String propertyName = parameterMapping.getProperty();
if (boundsql.hasAdditionalParameter(propertyName)) {
value = boundsql.getAdditionalParameter(propertyName);
} else if (parameterobject == null) {
value = null;
} else if
(typeHandlerRegistry.hasTypeHandler(parameterobject.getClass())) {
value = parameteroObject;
} else {
MetaObject metaObject =
configuration.newMetaObject(parameterobject);
value = metaObject.getvalue(propertyName);
3
TypeHandler typeHandler = parameterMapping.getTypeHandler();
JdbcType jdbcType = parameterMapping.getldbcType();
if (value == null && jdbcType == null) {
jdbcType = configuration.getldbcTypeForNull();



try {

typeHandler.setParameter(ps, i + 1, value, jdbcType);
} catch (TypeException | SQLException e) {

throw new TypeException('"Could not set parameters for

mapping..... "5

4) SQLIVTHIGRERIEIZE

// RoutingStatementHandler >

@override

public <E> List<E> query(Statement statement) throws SQLException {
return delegate.<E>query(statement);

// PreparedStatementHandler >

@override
public <E> List<E> query(Statement statement, ResultHandler resultHandler)
throws SQLException {

// XEFHETHEPreparedStatementy

PreparedStatement ps = (PreparedStatement) statement;

// HATSQLEIENEE

ps.execute();

// ERAEEResuT tHand ] erEQbE

return resultSetHandler.<E> handleResultSets(ps);

// DefaultResultSetHandlerz (FIEREIE, BEEHERIIEEMOb]ectITS)

@override

public List<Object> handleResultSets(Statement stmt) throws SQLException {
ErrorContext.instance().activity("handling

results").object(mappedstatement.getIid());

final List<Object> multipleResults = new ArrayList<Object>();

int resultSetCount = 0;
ResultSetWrapper rsw = getFirstResultSet(stmt);

List<ResultMap> resultMaps = mappedStatement.getResultMaps();
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int resultMapCount = resultMaps.size();

validateResuTltMapsCount(rsw, resultMapCount);

while (rsw != null &% resultMapCount > resultSetCount) {
ResultMap resultMap = resultMaps.get(resultSetCount);
handleResultSet(rsw, resultMap, multipleResults, null);
rsw = getNextResultSet(stmt);
cleanupAfterHandlingResultSet();
resultSetCount++;

String[] resultSets = mappedStatement.getResultSets();
if (resultSets != null) {
while (rsw != null &% resultSetCount < resultSets.length) {
ResultMapping parentMapping =
nextResultMaps.get(resultSets[resultSetCount]);
if (parentMapping != null) {
String nestedResultMapId = parentMapping.getNestedResultMapId();
ResultMap resultMap =
configuration.getResultMap(nestedResultMapId);
handleResultSet(rsw, resultMap, null, parentMapping);
}
rsw = getNextResultSet(stmt);
cleanupAfterHandlingResultSet();
resultSetCount++;

return collapseSingleResultList(multipleResults);
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6.4 BEREORIITEES T
1. Executor B9 update FHiEn
A3ZESD

o insert, update #] delete $2{F&B

2. doUpdate F5i%

SET—_REF

3. PreparedStatementHandler 9 update /5%

o ERARLIEPreparedStatementHandler, ZAfEH{TprepareStatement/5iZ,

=5,

o WITERNAZE

ME1TEK

o PUTEFMEMAISQL
1) sqlsessioniEHE LS :

// DefaultSqglsSession

@override

public int insert(...) {
return update(statement, parameter);

@override

public int update(String statement) {

return update(statement, null);

@override
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public int delete(...) {
return update(....);

// insert . deleteMERIBITABupdateiBAHTRIERIZIE
@override
public int update(String statement, Object parameter) {
try {

dirty = true;
MappedStatement ms = configuration.getMappedStatement(statement);
// BN RZEEEERZ update
return executor.update(ms, wrapcCollection(parameter));

} catch (Exception e) {
throw ExceptionFactory.wrapException("Error updating database. Cause: " +
e, e);
} finally {
ErrorContext.instance().reset();

2) sql3REX

// CachingExecutor >
@override
public int update(MappedStatement ms, Object parameterObject) throws
SQLException {
// BUTIEMEL, ERET
flushcacheIfRequired(ms);
// BkEEBaseExecutor
return delegate.update(ms, parameteroObject);

// BaseExecutor >
@override
public int update(MappedStatement ms, Object parameter) throws SQLException {
ErrorContext.instance().resource(ms.getResource()).activity("executing an
update").object(ms.getid());
if (closed) {
throw new ExecutorException("Executor was closed.");
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3

// &b LocalCache —4kE(F
clearLocalcache();

//#T doupdate

return doUpdate(ms, parameter);

// SimpleExecutor =>
// douUpdate
@override
public int doUpdate(MappedStatement ms, Object parameter) throws SQLException {
Statement stmt = null;
try {
Configuration configuration = ms.getConfiguration();
StatementHandler handler = configuration.newStatementHandler(...);
// [1] .3fElstatement, FiF (TS E005T
stmt = prepareStatement(handler, ms.getStatementLog());
// (2] .handler.update QO GizHITRIRsq1iES
return handler.update(stmt);
} finally {
closeStatement(stmt) ;

3) S#LgE:

// SimpTlyExecutorzg >
// [1] prepareStatement
private Statement prepareStatement(StatementHandler handler, Log statementLog)
throws SQLException {
Statement stmt;
Connection connection = getConnection(statementLog);
// fEFconnectionXtFR(EE8IiEstatement, FGERETELSIE
stmt = handler.prepare(connection, transaction.getTimeout());
// parameterizesiKiZEsql1HTIHREENSEL
handler.parameterize(stmt);
return stmt;

// RoutingStatementHandler >
// PreparedStatementHandler >



af://n760

@override
public void parameterize(Statement statement) throws SQLException {
parameterHandler.setParameters((PreparedStatement) statement);

3
// DefaultParameterHandler > LRSS EugERID
@override

public void setParameters(PreparedStatement ps) {
ErrorContext.instance().activity("setting
parameters') .object(mappedStatement.getParameterMap() .getId());
List<ParameterMapping> parameterMappings = boundsql.getParameterMappings();
if (parameterMappings != null) {
for (int i = 0; i < parameterMappings.size(); i++) {
ParameterMapping parameterMapping = parameterMappings.get(i);
if (parameterMapping.getMode() != ParameterMode.OUT) {
Object value;
String propertyName = parameterMapping.getProperty();
if (boundsql.hasAdditionalParameter(propertyName)) {
value = boundsql.getAdditionalParameter(propertyName);
} else if (parameterobject == null) {
value = null;
} else if
(typeHandlerRegistry.hasTypeHandler(parameterobject.getClass())) {
value = parameteroObject;
} else {
MetaObject metaObject =
configuration.newMetaobject(parameterobject);
value = metaoObject.getvalue(propertyName);
3
TypeHandler typeHandler = parameterMapping.getTypeHandler();
JdbcType jdbcType = parameterMapping.getldbcType();
if (value == null && jdbcType == null) {
jdbcType = configuration.getldbcTypeForNull();
}
try {
typeHandler.setParameter(ps, i + 1, value, jdbcType);
} catch (TypeException | SQLException e) {
throw new TypeException("Could not set parameters for
mapping..... ")



4) QLT

// RoutingStatementHandler >

@override
pubTic int update(Statement statement) throws SQLException {
return delegate.update(statement);

// PreparedStatementHandler B
@override
public int update(Statement statement) throws SQLException {
// XEREKEIDBCHPreparedStatement EB{ET
PreparedStatement ps = (PreparedStatement) statement;
// HATSQLIBMIZIR(E
ps.execute();
// IRENEZNEE91TEL
int rows = ps.getUpdateCount();
Object parameteroObject = boundSql.getParameterobject();
KeyGenerator keyGenerator = mappedStatement.getkKeyGenerator();
keyGenerator.processAfter(executor, mappedStatement, ps, parameterObject);
// REIFEETE
return rows;

INES:
mybatisii{TSQLAYHIEEPR
1 fRfEstatement=F & M configurationsFEREX XS RzEYmappedStatement;
2 tRIEFREAImappedStatementBIEE RN AYStatement L
3ARIBE NS ET T statementSLFH TS ENRE ;

4 HfTstatementHHITEEERIE,;
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+. MyBatisi#tfji ZBENX MyBatistEZ2

7.1 BIREEX MyBatistELZSRIZn T

<!}
<envireonmen

>
Manager type="JDBC"></transactionManager>
C D)

- LRBRRERSL, HFHEREHR

<dataSource ty
< iF:

POOLED")/
Ja- 4

driver” valu

<property na
<property na
<property nai username” value="root"/>
<property name="password" value="root"/>

com.mysql.cj.jdbc.Driver"/>

/4.

url” value="jdbc:mysql://localhost:33@6/mybatis_indepth"/>

</environment>
</environments>

<mappers>
<mapper resource="com/itheima/dao/UserMapper.xml"/>
</mappers>

<mapper name‘space’:"com. itheima.dao.Use rMappe‘r:' >

indA1l" resultType="com.itheima.pojo.User">
select * from user
</select>

3. KX TEEPATHSOED, AASHER, AXER; —> TUERANBATH E ZprepareStatement

UserMapper mapper = session.getMapper(UserMapper.class);

4. i
List<User> userlList = mapper.findAl1(); ATk 6T

T oK%, 4 sdaocik o ey RITH £,

| sERExATBAE AELANREIN AGNE
. — N EERMERRE AP RAT, RoH

P

2 HMEZRLGBE—APATE, BdHEREGHXER;
__——>

7.2 BREXIERIFRENE

e

“ Configuration #1&:+
private String driverClass;+ sqlSession $EOAESE A O«
Bol-BlE e private String url;« FiEselectlist exector HI7T sql 15
SqiMapConfig.xmle —p  private String username;+ o R
Wl driver usernamee private String password;+ Sqlsessioimpl ZCAMZEIE A o
password magjgfr# private Map<String, Mapper= mappers « exector FFF L
= new HashMap=String, Mapperz();+
o A
o ¥
UserMapper.xml- Mapper &5+ SqlSessionFectory:+ SglSessionFectoryBuilser+
mapperids private String sql;//sql 2] TiEstole Rt EEET
sglETe private String returnType;+ SqlSession &« all SqlSessionFectory 35«
resultTypes [AEEHEZER o o
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© = Mapper
f & queryString  String
f & resultType String

© = MapperProxyFactory

f & connection Connection B
1 = SqlSession
f & mappers Map<String, Mapper=>
]

f & mappers  Map<String, Mapper>

A
TR
[
I
I 1 B o o o o
i [ i
P | |
y ! !
§ : |
P | i
y :
]
B ‘ : |
b
| |
! i @ = Configuration | |
| i
| i f & driver String |
1
i i f o url String |
i | f & username String i
|
(dr@{atel f & password String E
1
1
1
1
1
|

>
-
>
3

m = MapperProxyFactory(Connection, Map <String, Mapper>)

i
1
1
|
|
|
]
I
i
1

€ u DefaultSqlSession E
i
1
]
1
]
[
1
1
|
]

1
|
1
1
i
€ = Resources H » © % JdbcUtils
1
i
i
1
i
1]

A
i
1
|
1
|
1
|
1
1
1
!
1

‘€ = XMLConfigBuilder

f & connection Connection
! f & mappers Map<String, Mapper> 7y
E m = DefaultSqlSession(Map<String, Mapper>, Connection) !
| " A i
1 | o ecreaten ————-- ! ]
1 e e ———— l | | | v 1
1 eeeeececeeeee e e —————— i 1 -1 i 1 e
1 ) I 1 1 ] 1
| i I | I i |
i © % DefaultSglSessionFactory
E f & configuration Configuration
1 . .
i m = DefaultSqlSessionFactory(Configuration) ]
1

7 7
————wcreates ———-'
|

SqlSessionFactoryBuilder

7.3 SR IIE:
1) gliEEmavenTiE

Groupid:com.itheima

ArtifactId:custom-mybatis
Packing:jar

2) iRNpom{fkiii:

<dependency>
<groupId>mysql</groupId>

<artifactId>mysql-connector-java</artifactIid>

<version>8.0.15</version>
</dependency>
<dependency>
<groupId>Tog4j</groupId>

<artifactid>log4j</artifactid>

<version>1.2.12</version>
</dependency>

|
I I

| | I e i ~ it
I I
1 I
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<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>4.12</version>

</dependency>

<dependency>
<groupId>dom4j</groupId>
<artifactid>dom4j</artifactid>
<version>1.6.1</version>

</dependency>

<dependency>
<groupId>jaxen</groupId>
<artifactid>jaxen</artifactid>
<version>1.1.6</version>

</dependency>

<dependency>
<groupId>org.projectlombok</groupId>
<artifactid>lombok</artifactid>
<version>1.18.12</version>

</dependency>

7.4 BEXMyBatistEZRSCIN 1
EEE WD

1. INERNIE B R TR Resources. java

. BRESSUHHETFR(S22E Mapper. java

AR FERENHIECESE configuration.java

. BEEN/ARTAY T B xMLconfigBuilder.java

. SQUEAIRIHITIER Executor.java

. SRENEIRITRAI T B 1dbeutil. java

. Sqlsession ¥R SCINZE

. SqlsessionFactory $E[M&SCIIZE

. SqlsessionFactory HItAEEEZE sqlsessionFactoryBuilder.java
. BIAMIBR9LLIEZE MapperProxyFactory. java

O VW 0 N o Ul M W N

_

AL
1-4 . BRATRIEIRRINY f@rxml 358535,
5-10: R2f5%Isqlsession, FREULIENIS, HiTsqlaz MRS,
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sIrc

W

w

main

java
com
v itheima
v mybatis

v annotations
@ Select
v binding
€ Mapper

€ MapperProxyFactory

v builder
€ MapperAnnotationBuilder
€ XMLConfigBuilder

v executor
C Executor
v io

€ Resources
v sqlsession
v defaults
€ DefaultSqlSession
€ DefaultSqlSessionFactory
€ Configuration
I SqglSession
I SqglSessionFactory
€ SglSessionFactoryBuilder
v utils
€ JdbcUtil
resources
.1 log4j.properties
«» SglMapConfig.xml

1) EXINEZHFESE Resources. java
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/ B
* INEEIRAI RS
¥ /

public class Resources {

/:': %
* INESEINEE R TRUEIR
* @param path
* @return
*/
public static InputStream getResourceAsStream(String path){
return Resources.class.getClassLoader().getResourceAsStream(path);

2) EXmybatisGIEE(ERS¥ Mapper.java

Vs
* MEIRIBCEERER
*/
@pata
public class Mapper {

private String queryString;// SQLIEA

private String resultType;// LIRELIREER

3) EXmybatistzMEtE(EE22€ Configuration.java

* mybatisECERISLIRE
* FSR(FEEmybatis . xml P TIEPNH S B
7':/

@pata

public class cConfiguration {

private String driver; //3dbcIKENZE
private String url; //3dbciEREF R
private String username; / /SR EIEERPA
private String password; / /BRI TR

private Map<String, Mapper> mappers = new HashMap<String, Mapper>();//BRETSZ{4

public void setMappers(Map<String, Mapper> mappers) {


af://n833
af://n835

this.mappers.putAll(mappers) ;//IHAEEFERIENNS

4) EEENHRITRITRZ XMLConfigBuilder

FF T ECE 4
sqImapconfig.xml
XxXxMapper.xml

*/
public class XMLConfigBuilder {

//ENFREREEEENSR (mybatisHEEXISR)
private static Configuration cfg = new Configuration();

/7':7':

* RTERENY, IBEERINSEREIDefaultsqlSessionfiREERIMES

* (EFBRYEIAR: dom4j+xpath

*/

public static Configuration loadConfiguration(InputStream config){
try{

//1.3RENSAXReaderids:

SAXReader reader = new SAXReader();

//2 RIEFHHENRIREDoCcument g

Document document = reader.read(config);
//3 FREURTIR

Element root = document.getRootElement();

//4. ETEIRRER

loadDataSourceElement(root);

//5. Di#Emapper
ToadMapperelement(root) ;

//6. iR[Elconfiguration
return cfg;

}catch(Exception e){
throw new RuntimeException(e);
Hinally{
try {
config.close();
}catch(Exception e){
e.printStackTrace();
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* RTEIRIRER
*/
public static void loadbataSourceElement(Element root) {
//1.fEfBxpathEEEETRINAT, KBFTBproperty s
List<Element> propertyElements = root.selectNodes("//property");
//2 . BHTR
for(Element propertyElement : propertyElements) {
/ /IS R EREREE R ER D B R
//BHiname/E4RYE
String name = propertyElement.attributevalue("name");
if("driver".equals(name)){
/ /=R
/ /3B propertyfr&valueBHERE
String driver = propertyElement.attributevalue('value");
cfg.setDriver(driver);

3

if("url”.equals(name)) {
/| BNEEFRTER
//3RBpropertytrgvalueEHEAE
String url = propertyElement.attributevalue("value");
cfg.seturl(url);

3

if("username".equals(name)){
//RTFAFE
//3kBpropertytr&value/BH4RIE
String username = propertyElement.attributevalue("value");
cfg.setUsername(username) ;

3

if("password".equals(name)) {
/| FNEG
//3kBlpropertytr&value/@HRIE
String password = propertyElement.attributevalue("value");
cfg.setPassword(password) ;

3

}
}
/:’::’c
* fiNEmapper
*/

public static void ToadMapperElement(Element root) throws Exception {

//BlEmappersshfIfiBmapperings, #FIRrth(iIER T resourceifEclassEH



List<Element> mapperElements = root.selectNodes("//mappers/mapper");

/[ BRES

for(Element mapperElement : mapperElements) {
//#Emapperelement{ERIZENEMLE
Attribute attribute = mapperElement.attribute("resource");
if(attribute !'= null){

System.out.printin("------ XML mapper----");
//FBresourcefgtt, BAHIEXML
/ /BB E

String mapperPath = attribute.getvalue();//3REUEM4HY
{&"com/itheima/dao/IUserbao.xml"

/ /ABBRESECE SRR BSIREN Sk, T9%=p— " map

Map<String,Mapper> mappers =
ToadMapperconfiguration(mapperpPath);

//%configurationffmappersit{E

cfg.setMappers(mappers) ;

/:‘::’:
* IRIBENRISE, fBhxue, FEIIEEIMapH
* @param mapperPath BRETEL & S HI E
* @return mapFEETIREHIE—IRR (key2HdaolIEREREFGIEZERM)
ARHTATSAINEER (valueE— MapperXdsR, BEFHAIERITAISQLIET
B RRISLARR L IRERLR)
*/
private static Map<String,Mapper> loadMapperconfiguration(String
mapperPath)throws IOException {
InputStream in = null;
try{
//ENXREEXTS
Map<String,Mapper> mappers = new HashMap<String,Mapper>(Q);
// 1 ARIEREEREFE AR
in = Resources.getResourceAsStream(mapperPath);
//2 RIEFHHEANRIREDocument g
SAXReader reader = new SAXReader();
Document document = reader.read(in);
//3 FREURT R
Element root = document.getRootElement();
//4 FREURT RMInamespace/EHEE
String namespace = root.attributevalue("namespace");//EHpmaptkeysd

okt
3
$

//5 IREFiERselectH =
List<ETlement> selectElements = root.selectNodes("//select");
//6.@hselectTRESR



for(Element selectElement : selectElements){
/ /B dE R E ZHpgmapkeyiIzto
String id = selectElement.attributevalue("id");

//BlitiresultTypeBMRYE ZHRtmap+valuefJEEs
String resultType = selectElement.attributevalue("resultType");

/ /BN ARE {ApgmaphvaluefJEZpsy
String queryString = selectElement.getText();
//eliEKey

String key = namespace+"."+id;

//BJiEvalue

Mapper mapper = new Mapper();
mapper.setQueryString(querystring);
mapper.setResultType(resultType);
//3BkeyFlvaluefEAmappersH
mappers.put(key,mapper) ;
3
return mappers;
}catch(Exception e){
throw new RuntimeException(e);
}finally{
in.close();

5) SQLiEAAITIISR Executor. java

* REHUTSQUIER, HEIPRERSE
¥ /

public class Executor {

* tRiEmapper&EAIZ KEUE
* @param mapper
* @param conn
* @param <E>
* @return
*/
public <E> List<E> selectList(Mapper mapper, Connection conn) {
PreparedStatement pstm = null;
ResultSet rs = null;
try {
//1.EtHmapper-haSEdE
String queryString = mapper.getQuerystring();//select * from user
String resultType = mapper.getResultType();//com.itheima.domain.User
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Class domainClass = Class.forName(resultType);
//2 .3kE\Preparedstatementiig:
pstm = conn.prepareStatement(queryString);
//3.HiTsQLiEG, IRENGERE
rs = pstm.executeQuery(Q);
//4 FERERSE
List<E> Tist = new ArrayList<E>(Q);//ENIREE
while (rs.next()) {
/ /B EREFRIEIRI R ST A
E obj = extraction(rs, domainClass);
/ /BRI SINAZISRS
Tist.add(obj);
3
return Tist;
} catch (Exception e) {
throw new RuntimeException(e);
} finally {
release(conn, pstm, rs);

* tRiEmappe rEIAEUE , EIE—FEHIE , WRERET B Z KR, REIS—FEIEITERAISTAITSR
* @param mapper
* @param conn
* @param <E>
* @return
*/
public <E> E selectOne(Mapper mapper, Connection conn) {
PreparedStatement pstm = null;
ResultSet rs = null;
try {
//1.Bitimappershfy#iE
String queryString = mapper.getQuerystring();//select * from user
where 1id = ?
String resultType = mapper.getResultType();//com.itheima.domain.User
Class domainClass = Class.forName(resultType);
//2 .3kE\PreparedSstatementiig
pstm = conn.prepareStatement(queryString);
//3 . 3UTSQLIER, FRENGERE
rs = pstm.executeQuery(Q);
//4 FERERSE
if (rs.next()) {
/ /B EREFRIEIEE R ST A
E obj = extraction(rs, domainClass);
return obj;
3

return null;



} catch (Exception e) {

throw new RuntimeException(e);
} finally {

release(conn, pstm, rs);

* BEREPH— SRR RIS AR
* @param rs
* @param domainClass
* @param <E>
* @return
* @throws Exception
*/
private <E> E extraction(ResultSet rs,Class domainClass) throws Exception{
VISl ESES NSRS
E obj = (E) domainClass.newInstance();
//BHHERERTTSE: ResultSetMetabata
ResultSetMetabData rsmd = rs.getMetabData();
/ /BB FE
int columnCount = rsmd.getColumnCount();
/ /EBREE
for (int i = 1; i <= columnCount; i++) {
/ REEFINETR, FIBRIFSENIFRR
String columnName = rsmd.getColumnName(i);
//TREEEIFE, KRENESIRNE
Object columnvalue = rs.getObject(columnName);
//%obiM{E: EAIavalNElE (fBBIPropertyDescriptorsi/EHAIE %)
PropertyDescriptor pd = new PropertyDescriptor(columnName,
domaincClass);//EK: TAERBMAEURERNG S (REF—
/ /FRENBANGIE
Method writeMethod = pd.getwriteMethod();
/ /ERENRVBIRYE, ENRE

writeMethod.invoke(obj, columnvalue);

return obj;

private void release(Connection conn, PreparedStatement pstm, ResultSet rs)

if (rs !'= null) {
try {
rs.close();
} catch (Exception e) {
e.printStackTrace();



if (pstm !'= null) {
try {
pstm.close();
} catch (Exception e) {
e.printStackTrace();

if (conn != null) {
try {
conn.close();
} catch (Exception e) {
e.printStackTrace();

6) REIREVENERAVTEZE Jdbcutil

/ el
* T REEUERIN T AL
¥ /

public class Jdbcutil {

/:‘: %
* FTFERE—NERE
* @param cfg
* @return
*/
public static Connection getConnection(Configuration cfg){
try {
Class.forName(cfg.getDriver());
return DriverManager.getConnection(cfg.geturl(), cfg.getUsername(),
cfg.getPassword());
}catch(Exception e){
throw new RuntimeException(e);
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7) EEXSqlSessionBiE B LMk

$#[ sqlsession.java

public interface SqlsSession {

* jREXmappe r{IEEXISR

* @param clzz

* @param <T>

* @return

*/
<T> T getMapper(Class<T> clzz) ;

void close();

SCIN pefaultsqlsession.java

public class DefaultSqlsession implements SqlSession {

private Connection connection;
private Map<String, Mapper> mappers;

/ KT
* BliEsqlsSessionXI&RAT, MR HHITEEIR
* @param mappers
* @param connection
* /

public DefaultsqlSession(Map<String, Mapper> mappers, Connection connection)

this.mappers = mappers ;
this.connection = connection ;

* IREUFABEISRAIRIERISR

* @param clzz
* @param <T>
* @return
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¥ /
public <T> T getMapper(Class<T> clzz) {
return (T) Proxy.newProxyInstance(clzz.getClassLoader(), new Class[]
{c1zz}, new MapperProxyFactory(connection,mappers));

}

@override
public void close() {
if(connection!=null){
try {
connection.close();
} catch (SQLException e) {
e.printStackTrace();

8) WEMSACIEAYLLIESE MapperProxyFactory. java

/-,': ¥
* AR IENSERInvocationHandl erfYsCIisE
-.':/

public class MapperProxyFactory implements InvocationHandler {

private Connection connection;
private Map<String, Mapper> mappers;

public MapperProxyFactory(Connection connection, Map<String, Mapper>
mappers) {
this.connection = connection ;
this.mappers = mappers ;

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

Throwable {

//1. FEEERNITRISq1IER

//1.1 FREBITRIGIEBTR - - - - R ERE A A B TR B X B ER THIsa 1iES

String methodName = method.getName();

//1.2 KRBT EFERNEREETR

String className = method.getDeclaringClass().getName();

//1.3 FNFEEH{TRYs tatement

String statment = className+"."+methodName;

//1.4 REUREEZEE

Class<?> type = method.getReturnType();
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//1.5 RIEERERBERERGEE
if(type == List.class){
return new Executor().selectList(mappers.get(statment),connection);
}
if(type != List.class){
return new Executor().selectOne(mappers.get(statment),connection);

return method.invoke(new Object(),args)

9) gliESqlSessionFactoryfiE 1M SEI S

$#[ sqlsessionFactory.java

* SsqlsessionI)”
:’:/

public interface sqlSessionFactory {

/ *%
* fBlEEsession
* @return
* /

public SqlSession openSession();
SCIRE pefaultsqlsessionFactory.java

< sqlsessionT /] HISCINZE
7':/

public class DefaultSqlSessionFactory implements SqlSessionFactory {

/ el
* ERESIHIBATR
¥ /

private cConfiguration configuration;

pubTlic DefaultsqlsessionFactory(Configuration configuration) {
this.configuration = configuration;

/ * %k
* Bl#Esglsession
* @return

£ /
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public Sqlsession openSession() {
DefaultsqlSession sqlSession = new
Defaultsqlsession(configuration.getMappers(),
Jdbcutil.getConnection(configuration));
return sqlSession;

10) EMXSqlSession T HotAiEE %

* sqlsessionI[ BUtgsEE
7':/

public class sqlSessionFactoryBuilder {

Vo
* fJfEsessionI]
* @param is
* @return
*/
public sqlSessionFactory build(InputStream 1is){
Configuration configuration = XMLConfigBuilder.loadConfiguration(is);
DefaultSqlSessionFactory factory = new
DefaultsqlSessionFactory(configuration);
return factory;

11) IBEENXAImybatisfJpkjar: install

12) MK BEXAHESR

gliEmaveniif T2
EINGS U
FIRjarXHRIBENXMyBati sHESE
mysq13Kzf
juni tillig
SINEEIN : BENXYmybatis—#f, ¥ resource RIS — 5
BlEEUs e rsoffE
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ZRIS Amybati sSIIEESITAIIRE, KiEmybatis, SINKMEENAHXNjarkImks, WRAE
PRINE(T, MAEREEXIERZOKH!

MistALE3

Yok
* RS
*/
public static void main(String[] args)throws Exception {
// 1. ERNFEE XS
InputStream in = Resources.getResourceAsStream("sqlMapcConfig.xml");
//2.€lEEsqlsessionFactory T
SqlsessionFactoryBuilder builder = new SqlSessionFactoryBuilder();
SqlsessionFactory factory = builder.build(in);
//3 . fFERI &resqlsessionXis:
Sglsession session = factory.openSession();
//4 . fE[sqlsessiontlEDaoEORILIENTSR
IUserDao userbDao = session.getMapper(IUserDao.class);
//5 FRRENSHIITEE
List<User> users = userDao.findA11();
for(User user : users){
System.out.println(user);
}
//6 . BEHEIR
session.close();
in.close();

7.5 #+78: EFEFREMBEN MyBatistESR

1) EEBXmIf#T3E XMLConfigBuilder :

ADMERERRmIZAE

* 4, H0Emapper
MR ERE S imappe riXis
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public static void ToadMapperElement(Element root) throws Exception {

/ /B HmappershRYpTBmappering, Ftti1ER T resourceifZclassEH

List<Element> mapperElements = root.selectNodes("//mappers/mapper");

//BAERE

for(Element mapperElement : mapperElements){
//#FIEmapperelement{ERAIZENEML
Attribute attribute = mapperElement.attribute("resource™);
ifCattribute != null){

System.out.printin("------ XML mapper----");
//z=r8resourceEt, HBEXML
/ /BB EMRYE

String mapperPath = attribute.getvalue();//3KEEEHY
{#"com/1itheima/dao/IUserDao.xml"

/ /EIRECE XIS IREN SR, H5ER—map

Map<String,Mapper> mappers =
ToadMapperconfiguration(mapperrPath);

//%configurationffmappersit{E

cfg.setMappers(mappers) ;

}else{
[/ e AT F AR T TUmappe r{RT # v v v s s
System.out.printin("------- EEA A mapper----");
//FmEBresource/@t, FNEEHE
//3kBlclassEMRYE

String daoClassPath = mapperElement.attributevalue('class");

//tREdaoC] assPathiREERIIMERER

Map<String,Mapper> mappers =
MapperAnnotationBuilder.ToadMapperAnnotation(daoClassPath);

//%configurationdffmappersit{E

cfg.setMappers(mappers) ;

2) fwSmapperiEfEiFtT MapperAnnotationBuilder

T MRS RImapper :

XXxXMapper.java
:’:/

public class MapperAnnotationBuilder {

/ Yok
* HRIRENRISE, BEldacFrEHisel ectiEEIRERTT A,
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* RIEGERTRIIER, LINGEETEvalueBHRE, HriiMapperfInEER
* @param daoClassPath
* @return
*/
public static Map<String,Mapper> ToadMapperAnnotation(String
daoClassPath)throws Exception{
/ /ESOREIEXISR
Map<String,Mapper> mappers = new HashMap<String, Mapper>(Q);

//1.155|dacEORYF ISR
Class daoClass = Class.forName(daoClassPath);
//2 . 155 |dackE ORI iEEEHE
Method[] methods = daoClass.getMethods();
//3.i@HMethod#i¢E
for(Method method : methods){
//BHB—NEE, HlEiEEEselectiThf
boolean isAnnotated = method.isAnnotationPresent(Select.class);
if(isAnnotated) {
//BlEMapperids
Mapper mapper = new Mapper();
//BiEFENvalueB4HE
Select selectAnno = method.getAnnotation(Select.class);
String queryString = selectAnno.value();
mapper.setQueryString(querystring);
//FRERGERRENE, RERGNEEIZEER
Type type = method.getGenericReturnType();//List<User>
//#Ifrtype R AR SEULHIEE
if(type instanceof ParameterizedType) {
/ /3ERE
ParameterizedType ptype = (ParameterizedType)type;
/ /BRI EU B FRISCIRRELI S 5
Type[] types = ptype.getActualTypeArguments();
//BHE—
Class domainClass = (Class)types[0];
//3kBldomainClasshIzES
String resultType = domainClass.getName();
//%&MapperlifE
mapper.setResultType(resultType);
3
//BEkeyIER
/ /3RBT3ERIETR
String methodName = method.getName();
String className = method.getDeclaringClass().getName();
String key = className+"."+methodName;
//tEmapltfE
mappers.put(key,mapper);



return mappers;

3) BENX @Select ;17

Yok
* EARER

*/
@Retention(RetentionPolicy.RUNTIME)
@Target(ElementType.METHOD)
public @interface Select {

/%

* BCESQLIEARY
* @return

*/

String value(Q);

4) Mist:

s ESUSAEEO

/ E
* AP ARRDO
% /

public interface IUserDao {

/ * %
* EARTEIRE
* @return
& /
@select("select * from user™)
List<User> findAT1(Q);

* {ZpX SqlMapConfig.xml


af://n883
af://n887

<!-- ISEMPEESHRINE, METRENHENZEE N dac I NERENX Y -->
<mappers>
<!l--<mapper resource="com/itheima/dao/IUserbao.xml"/>-->
<mapper class="com.1itheima.dao.IUserDao"/>
</mappers>

o MistiEa:

* ARG
*/
public static void main(String[] args)throws Exception {
//1. BB ENX 4
InputStream in = Resources.getResourceAsStream("sqlMapConfig.xml");
//2.€#EsqlsessionFactoryT]”
SglsessionFactoryBuilder builder = new SqlSessionFactoryBuilder();
SqlsessionFactory factory = builder.build(in);
//3 . BRI 4r=sqlSessionfys
Sqlsession session = factory.openSession();
//4.{EAsqlsessiongliEpaciZEORRKIEXNS
IUserDao userbDao = session.getMapper(IUserDao.class);
//5 (ERRENSIITEE
List<User> users = userDao.findAl11();
for(User user : users){
System.out.printin(user);
}
//6 . BEEIR
session.close();
in.close();
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