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IR & A B APL, 5 — 4 2 T 1) 3 PE BRI AR FF R N R ¥ APL. BT & —/MnHER) Java API
BT T84 SRBEE PSS, 53 R R IR R O RN R T4 B R ks, 2
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[T, RIS Bl T LR ER MRS, NBRBRIAE APLEIT R A R .

Javaf®fF WS G B A ¥ e

A 1-1

T35t KRR AN RGIVERE R A — B BRI, B0 B R G ep LU 8t 1 2 0,
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1.2 BRFFAAES

Hibernate

Hibernate j&—2K Java tF i E 4K ORM HELE Y —, E& R Hibernate FIHHTARA
R 52 BRAS . VER—/NE ORM HEZE, Hibernate 2521 1 Java EE NN HKIELR, &
T4 241 Java EE ' EJB R J7 %, —FERCN Java ORM AUk ) 1 I HESE

Hibernate 3 hbm.xml Bt T4 Java 28 5HERER KIS % R . iBid Hibernate 1Bk
5, Java FF& A AT LUF B HF Java XK FE £ B R UR BER IR AT . BB PE P TR (%
it hbm.xml BC B SCHBU 2 5, #X N —A Java 2K, RPMG—ATHIREBIT SRS 2
55t FROHELZ 4 Java Xt B o 7E Java X R Z [HAFAE—XF 2 . — X — X 2 E R IRHIZ XK R, Hibernate
f) hbm.xml MG SO TT LA SRR R, FERHXFNE R SR D 4N KBRS
ITIRGY, XHERRTIER “REBRBU 7.

filan, —ANFF (User) ATLAGIZEEZ/ANMTH (Order), Mi—MiTH (Order) RET—1H
F, B2 Z KR, 1 Java {REGH AT LAZE User XN II— List<Order>8 R 1)
FEOREETIXF— X L KR, FEHYEE T A LIEIT AR (¢ order) FEIN—A user_id FI{ENFH
G, fRIAE (tuser) MIERd, W XFH—XZHRR, WHE 1-2 Fir.

7F Hibernate #, B LI W F User.hbm.xml Bt B ST X P Do RBEAT LG

<hibernate-mapping>
<l-- KA L Z A GGug —->
<class name="com.xxx.User" table="t_ user">
<l-- E4wg -->
<id name="id" column="id"/>
<l—— Blmegt -->
<property name="name" column="name"/>
<l-- RZak Zued -->
<set name="orders" cascade="save-update,delete">
<key column="user_ id"/>
<one-to-many class="com.xxx.Order"/>
</set>
</class>

</hibernate-mapping>



4

| MyBatis SRS

id: varchar (285}
address
tele. varch

user_id. varchar(265)

B 1-2

W R KBk, WTE Order HH8 N User 2870 () 57 BUR M) S BE ) User X4, 48 FHAH M )
Order.hbm.xml Ft & SCH#HTHCE, ~BIWF:

<hibernate-mapping>
<l-— RAeRZ A eBegt -->
<class name="com.xxx.0rder" table="t order">
<l-- EoEms -->
<id name="id" column="id"/>
<l-- Bt -->
<property name="address" column="address"/>
<property name="tele" column="tele"/>
<l-— RZIE oS ——>
<many-to-one name="user" column="user id"></many-to-one>
</class>

</hibernate-mapping>

=X, BXNZERKES S AR ERL, XERAFER, BMBKEETTUS%
Hibernate FJAHCBERIEIT22 2] .

Hibernate & 1" B85 SE X SRR 5 5C RAA (K, SCaT AR BOIT & 5257 A ) i e
Pl SQL BRI R . IIEAF (K56 R AV EUE FE = 0 SQL AR L AR AR, 3%
M HILFE—% SQL iBAJTE MySQL LRI LAIE# $AT, TMI#E Oracle $¥E e b AT 4R 4L (1% 1.
Hibernate 3% 1 (3 Z M AT EEIE, FRARAEREHEERS SQL iHH), REEMH
Hibernate S ) 6] 51 5 18 (1) API B[] 58 BOEHE B4 . B, Hibernate $24E(¥) Criteria /& — 1
STERMEX R, AT RIZMEW AP, A A w5l e i 58 A 75 B 2% Re s 7 i 2 dun ]
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L. SQL iBA) WA 4% E . & T Criteria, Hibernate 8424t T —F#X A HQL (Hibernate Query
Language) MiEF, MIEAIMSEH FRE, HQL WEHE SQL &A1+, (HEL&—Fimm
XREWIET 0T 8 AR A0BEE EEW, TR R DL IR X R0 B4 'S HQL 5E
I, Hibernate 2 HRHE SEPANCE BIEETT 5, ¥ HQL iBH) A Xt B[ SQL 1E4]. Hibernate il
ISR API BAKSE—1) HQL B4], #HBh LERRFFiEREEEENER, ¥R TREF
RS AL

514, Hibernate ¥] API A R AN, N5 B AT E 4K Hibernate (I4E T4 . Hibernate
BOAIRBL T — R R A7, AR TIRERGMMERE, FRIKEIEEE ). Hibernate &4
HADFIRFER p, B, SCREERIFEA. FEIRINE. st AR [ 04 B R,
JRCL R R 2 W] PAEE ) Hibernate HIAH 6 B RNHAT ST .

{H)&, Hibernate JAR—FTREZ . BUEEASH HOMAHAL KX, HAREEEFIE
HIRE S AT RETE T [ 0 R R B GG I, B, &5, FEdE. RE%, THEER
51, EXEIEEE RN ERRBIRA, &4thik SQL 1), ERMHAENRISIREBENE
WHHEE . (H, BAVEAEIEN Hibernate 425 SQL 1EA), M“EHEE LB K. B ELM L
BE R, Hibernate 425 SQL WEH)AEH R 2%, M HE LA RN SQL EA){E A IEMR R 5]
P, XHaSBHRKREBERNEL. FEERKEER. 5k, RERHZRT,
Hibernate H- AN EREHIE A . )5, Hibernate STHEANER ISR HARIR AL, X 2 Fm o4
fE. JERHILT iBatis (Mybatis [RIRTE ) X Fh H 0L B 7 2R AR VL RE 7] 3L

JPA

JPA (Java Persistence API) & EJB 3.0 HRE AT/ HIRNE, (H'E AT LABLES EJB (K44 R 4
MAER— DM FEANFIE AT H . Gavin King /E°A Hibernate fllgi A, FIf 125 T JPA MIEH
44’5, AT CATE JPA #YE A ] LAE 1R £ 55 Hibernate JSLL I ME AN 1511 . 1% L7 B T K /2,
JPA U R —MFAMKIITE, EHEARAERAM ST, HAF AL R4t JPA MIVEH
HARSCHL, #Itn, Hibernate. EclipseLink 5&[HEHE T JPA LG BAASZEL. JPA MU FHIR
Eif, HEFRAFIRIFHRKRE, REELSEPHIHESERBAIRBE. WREESXT JPA BN
B, °fLAE AR B R TS, XEMARMEENAT .

Spring JDBC

K%K, Spring JIDBC HARREH L —A ORM HEZE, "B A Fl it 77 x4 JIDBC
W7 T —EAEEERNE L. #H Spring JDBC A UAH BhFF K N 5 5 Wi 61 28 B i B Xt .
Statement Xf %\ 5 AbH DL R S E R EE AR, REFRUE.

Spring JDBC Hi&% A LS SO MR B MNES - BASEMS, A EEIITEA SQL iE4).
Spring JDBC H##4it 7 £ 5 Template 28, AT LLKEXS R (1) & S % SQL &7 48 & S5,
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Spring JDBC &4 fit T 1R % ORM #L[¥] Callback, iX %% Callback 7] LL¥F ResultSet %% 4k siAH I ) 36
RINFK AEF LG5, RITFE BB IDBC JRAEX R, B, #1/E JDBC JF4E ) ResultSet,
AT LA B 23R [F] SqlRowSet XF %, %% 52 FAE ResultSet X % 18] #4543 . Spring JDBC 7 1)
fE LA A Hibernate 58K, {H'E G ERREM, WM Java AL H5H T —H 2.

Fritbz #h, Spring JDBC A & #ifiiF Spring #Z O+, 2 Spring HE4E (K FERibER 2 —,
KA Spring HEARTCEE4E L. SEAH Spring HESL5E K TIRE, Spring JDBC 7] LASEHLAE i £ Fh FF
VEEHRIR . EE AR ERZEINRE. BHKEL, Spring JDBC A LABAE— M E3E R, ThAESR
Ky JIDBC T R4E. Spring IDBC B THIERRT, HIFEMBAEREENT, BRI
HATLURANE—TF.

MyBatis

EEEHE R AT FE A——MyBatis. MyBatis # 5 /& Apache &2 FFIET H
iBatis, 7E 2010 “-1%%5 H it 2 Apache #:& 43 [EX 4 4 MyBatis. 7 2013 4£ 11 H, MyBatis
L2 T GitHub.

MyBatis 58 [H /M 4A R FF AMHESR—#F, 7T AFS BhIF R A Bf i )2 E R M0 R4 TDBC
A% . MyBatis i3 B IC B SCAFEAH R fFRF ResultSet BRST A Java XF 5, FLBRS RN AT LAk
B Ad RS A K F A, AT SCIR SR A i 4, Al DASEE—X—. — X%, X%
WSt LA R X ] R 55

FH#LT Hibernate, MyBatis BN EH, Wit E &, 7EfH MyBatis i AT B B4 M
SHC B e S AT R A SQL B 4], X4 T HATE B SQL BAIIMLE:, ik SQL
BHEESENES], REFHMRESRANMERE, LRESKEHE. BFREYR. EHR5
SQL B AJ I, FATH AT LA LG 7 (5 i Fe e A 1R (5] B 51, T AN 2 25 60 BT 91 B 3 5 5 iR [,
IXAEF LA 22 B Ikt RE AR 31— S AR AL RECR

FEEPRL S, 0 A —HARE N A AT RE R NEZIL), WRikHA M/ IDBC 5L
fhRUMERR ML e A3, MBEAFRFMAPHEE SQL EAR—FIEH RGN, LHE
PR B RS ENAM BRI “where”. “and”. “in” % SQL &A) )58 7 UL K B H&
E5. F5ENMA, MEXMHEIRIEEHE. BEERSE, THREN RIS
F)— AT SQL 154 . MyBatis 12t T 52 K307 SQL ThAERHF B & A RIERBLIXFhE 55,
TERN R BB BC B U %S 4 34 SQL i84), MyBatis 5t il AR AT I £ A\ )52
brSHEPHEE e 0. AT N SQL iB4].

i EEEAE, AT E R AMHELSE T — &N, BRATIT %5 A& R Ak
HEZEWE ? MYEREA KA, Hibernate 4 ff) SQL &)X LALAL, Spring JDBC Al MyBatis 4
R AE SQL 4], fhibasim bk, MyBatis Al Hibernate 4 ¥ it R 4FHIBFEHIE], =FH#a]
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PLE S =T SRR & s RIS R E K, Hibernate 85 BhIF R A SR 1 2 $i4s
Ji&, i Spring JDBC Al MyBatis 7£1% 77 [ & A R4 3 HF, (HSZBE PR T H £k [E14)
R JZ AL BB 7 i, BT RLX RO AR E R, WP RBEEM A ERE, Hibernate Fil
MyBatis #fHEHE 7 XML W5 AC B SO/ F07E AR R 077 sUSE BB, Spring JDBC MU25@it ORM
) Callback 77 SIEATWRAT o 128 7EHEAT HARGE RN, W] DA R £ £ FE AT LA, ARLAHTIE i
AR T RN REARRSE 2 AT A E LR

1.3 MyBatis -l

FETF U6/ 44 MyBatis B4R ZEH 2 1, S kit — A MyBatis 75135 B # Hud 7 % MyBatis
TR WIS . %8k E mybatis-config.xml B S, X MyBatis H ) AEREAC B SCfF, Hop
FCE T 8RR URL stk $04 B P G RS . B42 45 B . WO e B SO (i hr B DL R — e 4
RREEE, WFR.

<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE configuration PUBLIC ... >
<configuration>
<properties> <!-- ZXEMHME -->
<property name="username" value="root"/>
<property name="id" value="123"/>
</properties>
<settings><!-- 2FREFZE -->
<setting name="cacheEnabled" value="true"/>
</settings>
<typeAliases>
<!-- BREAHNLIZE, EUSEE AP TR A44E A Blog EAH LA com. xxx.Blog IAE -->
<typeAlias type="com.xxx.Blog" alias="Blog"/>
</typeAliases>
<environments default="development">
<environment id="development">
<l-- REFHERBHEA >
<transactionManager type="JDBC"/>
<l-- REHBBROER, ARMEEEBOMELELE ——>
<dataSource type="POOLED">

<property name="driver" value="com.mysql.jdbc.Driver"/>
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<property name="url" value="jdbc:mysql://localhost:3306/test"/>
<property name="username" value="root"/>
<property name="password" value=""/>
</dataSource>
</environment>
</environments>
<l-— BLEMHEE 9L E -->
<mappers>
<mapper resource="com/xxx/BlogMapper.xml"/>
</mappers>

</configuration>

T##T mybatis-config.xml At B X FHI KB J5, BAIKE —F BlogMapper.xml Bt
Bo B g, BRI

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE mapper PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN" ... >
<mapper namespace="com.xxx.BlogMapper">
<l—— X BHAR -->
<resultMap id="detailedBlogResultMap" type="Blog">
<constructor> <!-- H#i&Fmes -->
<idArg column="blog id" javaType="int"/>
</constructor>
<l-- EMBs -->
<result property="title" column="blog title"/>
<l-—- xR B ES, FMLE—ARERS, BRAEmo Tk EupegLRide >
<association property="author" resultMap="authorResult"/>
<l-— HAmg, LR -ANBLHKRERS --—>
<collection property="posts" ofType="Post">
<id property="id" column="post id"/>
<result property="content" column="post content"/>
</collection>

</resultMap>

<resultMap id="authorResult" type="Author">
<id property="id" column="author id"/>
<result property="username" column="username"/>

<result property="password" column="password"/>
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<result property="email" column="email"/>

</resultMap>

<l-- L sQL &S, BT select ¥ &, ETAZE L insert, update. delete ¥ &, 4 T TF#ix,
JEm%EARA “SQL AT -->

<select id="selectBlogDetails" resultMap="detailedBlogResultMap">
select B.id as blog _id, B.title as blog_title, B.author id as blog_author_id,
A.id as author id, A.username as author username, A.password as author password,
A.email as author_email, P.id as post_id, P.blog_id as post_blog id,
P.content as post content
from Blog B left outer join Author A on B.author id = A.id
left outer join Post P on B.id = P.blog_id where B.id = #{id}

</select>
</mapper>
| B JRBATRE —F Java FEFF s A N LR e B SO AR anfaf# F MyBatis 1] AP, 57 ]
E P27 1 S 2 N3 mybatis-config xml BC B S, FFARYEND B SO P 254 SqlSessionFactory
' % #)5, 1L SqlSessionFactory X R A1 SqlSession X4, SqlSession 5[5 3L T $44T SQL
AT B R R )5, 8 SqlSession Xt AT B AL B S b 52 A SQL 54, 5%
FSAH L B #E: Bjs, JBid SqlSession X HRIRZH S, < SqlSession X H . BAIFEH
BARSLIA T Fis

public class Main {
public static void main(String[] args) throws Exception {
String resource = "com/xxx/mybatis-config.xml";
InputStream inputStream = Resources.getResourceAsStream(resource) ;
/! m#B mybatis-config.xml BE X#, H4l# SqlSessionFactory 3%
SqlSessionFactory sqlSessionFactory = new SqlSessionFactoryBuilder ()
.build (inputStream) ;
// %3 SqlSession &
SqlSession session = sqglSessionFactory.openSession () ;
try {
Map<String, Object> parameter = new HashMap<>();
parameter.put ("id",1);
/] PAT select i8], ¥ ResultSet MeAtR A L AT
Blog blog = (Blog) session.selectOne ("com.xxx.BlogMapper.selectBlogDetails",

parameter) ;

// % Blog xt %
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System.out.println(blog);
} finally {

session.close();

i &1 Blog. Author. Post 25#8 /2 ¥5@ ) JavaBean X%, FHMHIKE — X /LMK
5E M :

public class Blog implements Serializable {
private int id;
private String title;
private Author author;
private List<Post> posts;
// ... BBAHE getter/setter F ik
}
public class Author implements Serializable{
private int id;
private String username;
private String password;
private String email;

/] ... KA E getter/setter ik

public class Post {
protected int id;
protected Author author;
protected String content;

// ... KA getter/setter H ik

AN RHRERIER BE) MyBatis 7. AETEEEMR, EFHTH MyBatis
VEARRDRT, e LUK A5 A MyBatis.

1.4 MyBatis 2{A&2L44

MyBatis {1 ERH S A=, SHREMFER. RORBENEDR, W 1-3 For.
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#
] SglSession
B
*f REE M SH gt SQUARHT
i
}E&— SQL#ATF G AR il
i WEEsY | | wzEmmk | | Semsk | | Bindinglis
¥
B\ matms | | somsen | | B | | soone | |wermes
A 1-3
141 EfiZEFE

HERHSTHRRZ AL S A MyBatis FOZERBEER, IXEAMHONIZ O E T RERGE T RAFIOSE
A% o T T A SR A MR R K ThRE, 7258 2 TR 2 TRAH S A 250 SR 2 v A AR 1 S IR S 3

R 5

Java SR BARThRE SRR, (BN KB HOTRARKS, 5 Him R R RS T &
MR, MyBatis % [ 1845 T ROFFBEE, ZIEERXT Java AR REHET TR
GFE L, RETEMEESEE APL HEEEMEEH, 3 EN REERERT T —
I, BINEAF T RKTEIE, "\ T REHERERTERE.

K BVFEIRAE IR

IEaATHEI R BB, MyBatis ARIGES B SR EE T HIAHIH], %A H] R AL i
R FEIhREZ — . REFEHAEI) 7 — N ThRER LI IDBC KA Java KA FI [
Fe#e, ZINREFEN SQL iBHSPE L5 LUK M Bl 45 RER # 2 K. 7E8 SQL &
M E LS, SHHAEH Java KAVEEH K IDBC KA, TIEMST 45 AR, S¥H
& IDBC KAV R Java KA, KAV AR R BZESE 2 EiEiR.

H AR

TR RIMAA T, ERMAEL LA , HEMEBAN ARG
HER). RIEFHHERERT AR BN R B AR 52 3R5% 267 Bug 1085, AT LAH
Bhig 4k N\ RARE e AL RIS M. B AT Java A PR ZMA I HEHEL,
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MyBatis IR

%40 Logdj~ Logdj2. slfdj % . MyBatis fEA—MRIHE R IIMESE, Bk T HALEHH
SHHBER, CERBERSMH TS, HHERRK— N EEIhREMm L8R =
75 B EELE.
RN

BRUR AR R RN A AT R, M e N ERAR T, PR AL T Nk
A DA S AR BRI S BT RE

fEHT AR B

FERMT 2RABER ) F BRI T BN IhRE: — AN IhRER X XPath #1733, v MyBatis ¥]#
LI} fi# Mt mybatis-config.xml fit B SO UA K WS B SO R BE SRR A — AN TRk Ak
B A& SQL B B AL R A RE .

BE RS

BRI LR R P A2 —. BRI EA R AL T LB FEE MI6E,
Blin, EEEMmINEE. RNERRSSE, EFEMEEMNSNEIRFEAEN TH#A ORM HE
BT E AN AR R AR R EE ). MyBatis H SRt TR IR, Y
SR MyBatis tHiR{t 7 558 = BRIRE RN O, XS IREERAL T AR IR 2 .
TE58 2 ELTEHIN GhaBih.,

HEEEE

MyBatis X #4547 TR, ﬁﬁ%ﬁ%ﬁ?‘*ﬁfﬁ%$%%ﬂ*ﬂfﬁﬁ$i%
ERZ Y= H, MyBatis 25 Spring HEZLEERL, JFH Spring HERE B H K, £ 4
T2 4 MyBatis W1 5 Spring SRk, HA & K& Spring HESLE Bl 95 % 4 56
Il E

BT :

MR GRS, AL EE EE R R AR W EE N — AR, A INGE 7N 2Rk %
WENBRAEROFBZ —. Ef. &S 0T DS — 300 50 v R e S
FiX—E, W 1-4 fias, XEEew M 24— 0 B8 M E S .

MyBatis ML T —HEHAF KRBT, 01X P HEAFHB KM T Hehtk L Fe 2 %
TSI . X B FHEEEERNAZ, MyBatis 1 HH X HLESFS MyBatis LA
FAEEA R RIBATEE —AS VM H i, JEEFE RN W0 FX 78 R A7 80
BEK, AR RSP HAMThRERIZT, FTUAAT BEEA KRR, RAe%E
{# F Redis. Memcache 28221717 i o

Binding &1k

L AT T R BIRATI &N, 7EAF SqlSession AH N 7V HAT B s FEERAERY, TERE
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1.4.2

RS SO Th E A SQL 19 45, IR B S HTR, BATR BEAEIBITI A B R BB
AW AT RERIIXFH R, MyBatis @i Binding BEUKH - E 52 L Mapper 42
15 S i B SO ORISR, 2R 4t m] LLIE I A FH B s S Mapper 2 F1 A () 75 00T AH
() SQL i) 78 s PEBRAE, T 38 G 3 ) R

EREEEENE, FRARTI S B & X Mapper # 2B, MyBatis 2 H31H
HA @B R AEF L FH, B L Mapper £ 1 7] DA 248 Wi i & o,
EA RS RN AT SQL 1 ) ) i SUE 2 55 78 e 6 i B SO LB 5 068, il tn3h 25 SQL
B E Lo

R

A

GArfach pAEEES

A7 Gt e

HARAT

B

Bl AL R

458 MyBatis FIZERSCRFR Z G, BATR T MyBatis (I OAEE . O ZF
SCHL T MyBatis fI#%0ACFRFR, H A MyBatis BIWTHEG LAR 58 B — Uk B0HE e 1E 3 K
W RBRE . T (A AR A MR T AR, 7R3 3 TR VRN HT A O AL TR A SE IR EE

BLE T

fE MyBatis ¥t FEH, 2 hn#k mybatis-config.xml Ao B SCF. B ACE SC4E LA
Mapper #% HHF HEME L, MG KA B (S B &% A B xR 547 5
Configuration % G+ il 11, 751 5 S <resultMap>1i 5 (Bl ResultSet F 551 1) )
ST ResultMap Xt 5 7Bl o X i<result>T5 5 (BRJBPERRET) S HEMAT i
ResultMapping X %. ZJ&, FIHi% Configuration %} % | SqlSessionFactory % % .

ff MyBatis ¥iEb 2 J5, FFR A R LB W #5463 F) SqlSessionFactory £ &
SqlSession X 53 58 R EHE e #EAE
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SQL f&#75 scripting #Hk

Bt SQL BRI R — B H 5 B I RE, T ¥ RN 53 AIX TR0AY 5 J6 88 i) T A o
it Jii HH >R , MyBatis SEEREHAS SQL iEA) (M ThRE, #&4t T 2 FhahAs SQL & A)X0 L1751,
B, <where>¥5 . <if>i i, <foreach>Ti % . EITIXEAT MMAHEMM, FFRA
AT LUE LT3 2 BT A % R B 3h A& SQL B 4],

MyBatis H'ff] scripting BEER2ARYE FI 2 NBISE S, MM SCPF A e L34S SQL
W, HEREEETHATH SQL B, Z e SQL ERH I AR, F6EH
FAEANIISES .

SQL #i1T

SQL BAIMPATE REZANHM, Hp LB EEMZ Executor. StatementHandler .,
ParameterHandler 1 ResultSetHandler. Executor 3= B 57 4E 47— H A7 1 A7,
FIR ML H S EHE M KERE, B EIE A X B EZRIE4 StatementHandler 58/
StatementHandler B 2Gi#id ParameterHandler 5¢/% SQL iEAJHISES4b e, AJFiMd
java.sql.Statement X AT SQL 403545 4, §J5iEid ResultSetHandler 57245
SRR, B4R RHFRE. B 1-5 B/R T MyBatis $447— % SQL & A) f K EL

Iz

SglSession

MR
—————————————— i aremna Areas e |
' i

|
Executor | RATAR R |
&‘DE | l
| i | |
| |
| scripting |
StatementHandler |
A ! Hith |
/ \ I : '
| |
| |
ParameterHandler ResultSetHandler : A :
| |
| |
l T I !
| |
| |
Statement Resultset : """ :
____________ ]

K e
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. &

Mybatis [ 5 FIShfEERBK, ERIFARTEIEHTA KNS, Hit MyBatis
R TR D, BRATA LB AN P B e SR 00 MyBatis AT . H
I E ST LABOE Mybatis FUERIAAT 9, B, BRATATLAEZEL SQL B A)IFX 3
AT ES . T H P B SUE &0 MyBatis (%0 AT 9, 768 R B 2 Sl 2 T
FFR NG TR E T i MyBatis IS0 HE, XFEA RS %4, MRt

143 #OE

P EARX I8, HA 0 SqlSession #E1, %3 0 LT MyBatis % 25 B 12 Fr i
Hf AP, gt FER S MyBatis 32 EAOFFR. 80 ZE8 R HE R, SEA%O
AT [ (AR SR B SR 5 R LA (I B FE 48 . SqlSession 482 11 K L BLARSEIUIGTESS 3 A4

1.5 ARST|ING

AEHEHRANET ORM HEREIME R, B UL S. RSN T Hibernate. JPA.
Spring JDBC. MyBatis iX 2635 W AMCHELE IR B, FHEEFERTEARGHEN A IS
%, ZJEil— MR RE, R T MyBatis F ) mybatis-config.xml Bt B S, B ACE
T OECE , B MyBatis FOAE R, H BhE OB K MyBatis. RERININA T
MyBatis [{J8A424, HRi A4 T MyBatis FUER S RFZ . BOLARE R DU R D R i 3 2
BRI ThRE .
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AFRA A MyBatis TEMIRREOIE, WE 2-1 DPEBES IR, EMTEREMT
MyBatis BARMEIBRIEZ, XHFE MyBatis (B OEE, REMELWESL. RiTEE
R T EANBOVERNK . MILHBER, AUUA MyBatis SEUERI T, T DIZEAIE NS
R EHESH.

#
|3 SqglSession
B
% AL E AT SHH SQLARHT
&t
2 SOLHAT G5 R ftE
=
%

A 2-1

2.1 fRATESIELR

fE MyBatis 9 XA XML BB, EHBRATE 6N % XML @H AL N Z. XML
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fEdT s W7 A =, 2515 DOM (Document Object ModeD) fi# 47 /5 Al SAX (Simple API
for XML fi##7 7728, LA JDK 6.0 fiiAFF 46, IDK 46 S FF ) StAX (Streaming API for XML)
Rt TR FETFURA 48 MyBatis f) XML ST IREZ AT, SE/r 4 JURH L) XML 4bEE 5 5.

DOM

DOM J& 4 T W45 M K] XML iRt 77 X, B a4 B4 XML A NAF I — 1> DOM
B, ST AR LA F AT (Node) JEATHRIE. XML SCE R IR MO 8 — A9 1
B SRR —AN SR, A XML ARZER B — TR T AL, B 7E XML AR ISR & X
A5, A XML R AR AL R TR AL A XML 3 GUff
4 #& inventory.xml) W1 FFiR, 7EJETEI/M 44 DOM A1 XPath /i, &2 Fli% XML 3+

<inventory>

<book year="2000">
<title>Snow Crash</title>
<author>Neal Stephenson</author>
<publisher>Spectra</publisher>
<isbn>0553380958</isbn>
<price>14.95</price>

</book>

<book year="2005">
<title>Burning Tower</title>
<author>Larry Niven</author>
<author>Jerry Pournelle</author>
<publisher>Pocket</publisher>
<isbn>0743416910</isbn>
<price>5.99</price>

</book>

<book year="1995">
<title>Zodiac</title>
<author>Neal Stephenson</author>
<publisher>Spectra</publisher>
<isbn>0553573862</isbn>
<price>7.50</price>

</book>

<!~-- more books... -->

</inventory>

25 DOM b 513 2 KM 85 M an i 2-2 Fiow
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TEER A
<

>4

-~
W
L <inventory> —|'/

>4

: ! : ! }

...... l <title> [ <author> | <publisherj” <isbn> | | <price> l shional & s

Snow Crash | Hgarl Spectra —H 0553380958 | 14.95 I
Stephenson
Ay T T T 7

7
S \ | / -
s, N v o= -
~ i = -

TS o e

B 2-2

DOM fif#fr 77 30 = B IF Kb 5 T9mAR, W LAKRAE 5 sRAEM T G5 MO FR 5745 A2 1) Ao e )
WFRUEN BT RSO A AT R T AR LB R A, KRR T LA 5 M 3R )
HO®mEOHE, 0T LURA SR ImAE s h e €. FAERBA XML SR E M
PP FFRBERTEAE M, 24 XML SCRY B0 BRI, 23 AR K O VRIS #E .

SAX

SAX RZTHMHRAK XML iR, EHARFELEAN XML SRR N E+H, i
RFH XML SR —3 3 kB N7 rh, BRI IR AaMRAT, eI Rt St R & A7 it 5
XML HEEE, B A B B UR O /N o 24 e A B P b i 2 5 AR, T DA ST B2 o AT
R, XEERAS LA XML 2.

2 SAX FEMT AR BIFER BN S0, Sfb R E MR LR S R R S, FFR AR
LRSS B CBOGEBR I S AE MR B R . — BT, FRAR R B4 A SAX At
DefaultHandler 338, 5 AHS $ (R A H 7 i - AT M BN BT . 40 2-3 From, S90F 2 fh i
A I I B SR BURE A SRR, X IRA TR N “HERER

SAX HR kitBAEH IR, FUONALAE XML TR IS5, Brl B ERF R AR H O 5 it
WHERW AL RETRZAMKR, Hiln, EWAESHQHEZ MR TFRE. SHFHA
IR T RF. B XML SRR TR0, 453 sak RIS & ER R, TIERBRSH
BKe A—J5H, FEARRXLHE, BrostmidfE R XML SCRYFFEE G BT, Tk
% DOM J5IBRE, H i SFHUEZ AT BT 3 5 L EH AP, 00 XPath. SAX %4
RS XML TR ThEE .
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HH SAXfARNT 2%
A L 4 B A

DefaultHandlerl

L2

ok P S

DefaultHandler2

DefaultHandler3

A 2-3
StAX
JAXP 2 IDK 324t —EH Tt XML 1 APL, BRI R DOM 1 SAX filtht /7 3.,

JAXP # JavaSE [—#54>, & H javax.xml. org.w3c.dom. org.xmlsax f&HFEHM. M\ IDK
6.0 4, JAXP FFUACRE A —Fh XML @t 73, Hate FEEN AR StAX b 77 K.

StAX it i R SAX MR KM, BRI XML U — M EARET AR, H
AFZAAET SAX SRA MR “Riial”. Bl «hoikak” J2 R F R Fr s 8 P g s et A
MR, WA 2-4 FioR. 76 SAX T, AR R R A AT AR AR, AT DA
kL AR FR XML SCRYRAS, I HRE e b A, 1 B StAX 7T BLR B AL 2 %4> XML 3L
=P

e S AR
o W T AR
XML3CRY - StAXMRNT S PR P
IR [ AT 45 SR

A 2-4
StAX Szfr FAAERHE LA XML CRYH) APL, HHRME T ARREEEK#HS . —M 2R T
Bt API, X —FMKE AP, MEEEMBPEERIK. H—F API RETEMREN APL, B
FVFNFHFEFAE XML SCRAVE R — RBIFEXT RORALEE, BB R R .
AT HREXTH WA XML b7 i B4, FHEnEE RN, BOGE L E T A
o] A R B AT 5 2T
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2.1.1 XPath &4y

MyBatis TE¥I 4G LI F2E H 4L B mybatis-config.xm] Fo B 3044 DA Wit SO, 48 F )/ DOM
M, G S A XPath iR XML FL B SCfF. IEWRTSCHTR, DOM &4 84 XML SRS
DB N A7 T RPIR B 454, 1 XPath & —F AR # XML U HIE S, Bkl
5 DOM fgth 77 NS &6, SIS XML SCRYEIf#MT . XPath 2 F XML #tff Lt SQL B 52T
AR PE .

XPath fff F B 42R 1A A RIEH XML SR AR H8 5 B9 A a5 S, 5% WK URL %4
FEHAL, K 2-1 IR T XPath ¥ IR ER.

F 21
Fizk & X
nodename R A R 75 08
/ MR R R 1 A
1 MRIEIRERIRIZR, EEA SR PEIUTR 5, X EHAS%BITH
WA AL E
HEHCA R A
. R HC BT RS A
@ HHUR M
* VLACAEAT TC 2 15
@* DLACAEAT R MY
node() VL PECAEART R B 5 p
text() DG FC SCAT R
| b M
{ TR, AT ERFEA R s AR SR A

f£ IDK 5.0 fRAHHEH T javax.xml.xpath £, ‘B2 — 51 M0 SRS ) XPath FE .
Java " f] XPath A2 ARG LU 2, T 1 SGilid — AN R i A48 DOM f##fr 77 A
XPath FEHIER TR FEiZnpld, MITRIENAE inventory.xml XY, HEHAMEHZ A Neal
Stephenson FT A 5 &8 145 i .

B o, BAITR EMIE S AW R XPath Rk . BT 55 XPath RiA R : "//book" .
7 #1E # A Neal Stephenson KT B 7 B 45 & <author> i A I, B RER:
"//book[author="Neal Stephenson']". A4 T #H XK PR, TFEER<title>T 5, BFFL
3\: "//book[author="Neal Stephenson'}/title" . ¢/, F 1E 752 115 B & <title>i s b S0 A4 A1,
1331 56 % XPath RIAKZ: "//book[author="Neal Stephenson"]/title/text()"»

FHRMEARRKRBIREF, Bl Java EEHAT LR XPath AW RIEARX, HiEK B
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B B AR AT B oK, BARSEELAN T«

public class XPathTest {
public static void main(String[] args) throws Exception ({
DocumentBuilderFactory documentBuilderFactory =

DocumentBuilderFactory.newInstance() ;

/] FFREIE

documentBuilderFactory.setValidating (true) ;
documentBuilderFactory.setNamespaceAware (false);
documentBuilderFactory.setIgnoringComments (true) ;
documentBuilderFactory.setIgnoringElementContentWhitespace (false);
documentBuilderFactory.setCoalescing(false);

documentBuilderFactory.setExpandEntityReferences (true) ;

// %)% DocumentBuilder

DocumentBuilder builder = documentBuilderFactory.newDocumentBuilder () ;
/] BEFFRESE

builder.setErrorHandler (new ErrorHandler () {

@Override

public void error (SAXParseException exception) throws SAXException {

System.out.println("error:" + exception.getMessage());

@Override
public void fatalError (SAXParseException exception) throws SAXException {

System.out.println("fatalError:" + exception.getMessage());

@Override
public void warning (SAXParseException exception) throws SAXException {

System.out.println ("WARN:" + exception.getMessage());

1)

// HX A E) —/A Document s+

Document doc = builder.parse ("src/com/xxx/inventory.xml") ;
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// %13 XPathFactory
XPathFactory factory = XPathFactory.newInstance();
// 413 XPath %
XPath xpath = factory.newXPath();
// %% Xpath Rk X
XPathExpression expr =
xpath.compile ("//book[author='Neal Stephenson']/title/text()");
// iBif XxPath FA XA LR, F—MEHIEET xPath LA XMITENH L TP &, LRALNE
/] FETERMSS xPath #9F 5, AB P EFTIH SR, FAEKIEET xpath ik X
// WERER,
Object result = expr.evaluate(doc, XPathConstants.NODESET) ;
System.out.println ("##)4# 4 Neal Stephenson #9E PaARM:");
NodeList nodes = (NodeList) result; // E# XAk
for (int 1 = 0; i < nodes.getLength(); i++) {

System.out.println(nodes.item (i) .getNodeValue());

System.out.println ("&#) 1997 $Z G E He4FHE") ;

nodes = (NodeList) xpath.evaluate ("//book[R@year>1997]/title/text ()",
doc , XPathConstants.NODESET) ;

for (int i = 0; i < nodes.getLength(); i++) {

System.out.println(nodes.item(i) .getNodeValue())

System.out.println ("% 1997 $Z G B H & BHEAMRM: ") ;
nodes = (NodeList) xpath
.evaluate("//book[@year>1997]/@*|//book[@year>1997]/title/text()“,
doc , XPathConstants.NODESET) ;
for (int 1 = 0; i < nodes.getLength(); i++) {

System.out.println(nodes.item (i) .getNodeValue()) ;

& XPathExpression.evaluate() 7i£H1 5 — 2%, ©iE T XPath RiIAXEH M4 RIH,
f£ XPathConstants %EP?;%Q#T nodeset. boolean. number, string 1 Node FLFHR!,

F4h, R Xpath RIEXRMEH—K, TTUABE 42 R E M XPath X 5] evaluate()
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FEHATER . HEMRF A XPath RIEREERIATZ IR, MEWLBITRIE, REHT
A, XHMERERT— .

2.1.2 XPathParser

MyBatis $#2{iL[¥] XPathParser Z5£ %% 1 i [ ¥ & i) XPath. Document A1 EntityResolver, 41/
2-5 fizme

i

(1) XPath % (1) Document {1) EntityResolver §

{
i

1

A 2-5
XPathParser H &7 B & XA THREGN T B .

private Document document; // Document %%

private boolean validation; // RFFRBEIE

private EntityResolver entityResolver; // A -Fi# A DTD L4

private Properties variables; // mybatis-config.xml ¥<propteries>#r%& & L84 a2t E A

private XPath xpath; // XPath st %

BOAELL T, X XML SCRIEATIRAERT, 2ARYE XML SCRYFF 0607 B 4 52 (1 Bk in oot B2
DTD X 8 XSD X . W # f# 7 mybatis-configxml B B SC 44, BRI\ B hn#&
http://mybatis.org/dtd/mybatis-3-config.dtd X DTD (A%, 24/ 4% L i 18 i 2 S B IE T 24218 .
FESEE P AT 23R RT W B EntityResolver B2 OIXT RINEAHLA DTD UM, AT G Bk M Nk
DTD 3Cff. XMLMapperEntityResolver & MyBatis 2t ] EntityResolver #% [ [ 52B12E, W 2-6
Fi7R o
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4

EntityResolver
A 2-6

EntityResolver % 1 4% (> /& resolveEntity()/77%, XMLMapperEntityResolver [ SZH{ 1
Fim

public class XMLMapperEntityResolver implements EntityResolver ({

// #&& mybatis-config.xm A kAt X424 DTD 69 SystemId

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";

// #Z mybatis-config.xm XAFeedd A2t 24 DTD A4 AARMEE
private static final String MYBATIS CONFIG DTD =

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

"org/apache/ibatis/builder/xml/mybatis-3-mapper.dtd";

// resolveEntity ()% & EntityResolver &0 P E L5k, EARER4 T,
public InputSource resolveEntity(String publicId, String systemId)
throws SAXException {
try 4
if (systemId != null) {
String lowerCaseSystemId = systemId.toLowerCase (Locale.ENGLISH) ;
// # systemId 3§ E 4 DTD LA4%, M getInputSource () F & iEIK DTD L 4%
if (lowerCaseSystemlId.contains (MYBATIS CONFIG SYSTEM) |
lowerCaseSystemId.contains (IBATIS CONFIG SYSTEM)) {
return getInputSource (MYBATIS CONFIG DTD, publicId, systemlId);
} else if (lowerCaseSystemId.contains (MYBATIS MAPPER SYSTEM) |
lowerCaseSystemId.contains (IBATIS MAPPER SYSTEM)) ({

return getInputSource (MYBATIS MAPPER DTD, publicId, systemld);
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}
return null;
} catch (Exception e) {

throw new SAXException(e.toString());
...... // getInputSource () 7% i fl IR DTD X A4 & InputSource %, KA bik £ (w5 )

Jr 4156 XMLMapperEntityResolver 2 J5, [H#|Xf XPathParser [J43#T. fE XPathParser.
createDocument() /5 2 FF 3t T BT A48 1 81 2 Document 3t B (KR I A & T InE XML SCR4 )
A, BRI

private void commonConstructor (boolean validation,
Properties variables, EntityResolver entityResolver) {
this.validation = validation;
this.entityResolver = entityResolver;
this.variables = variables;
XPathFactory factory = XPathFactory.newInstance();

this.xpath = factory.newXPath();

// M createDocument () 7 & X i — & &AM commonConstructor () # ik TR 4L
private Document createDocument (InputSource inputSource) {
try {
// %13 DocumentBuilderFactory 3%

DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
// ...* DocumentBuilderFactory 3t $i#t47— A7 BF (9% )

// %13 DocumentBuilder % £ f#t 7B E
DocumentBuilder builder = factory.newDocumentBuilder () ;
// & E EntityResolver # 23t %
builder.setEntityResolver (entityResolver) ;
builder.setErrorHandler (new ErrorHandler () {

// ... EPEIAE ErrorHandler 3 085 kAL T EH (%)
1)
// M XML H
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return builder.parse (inputSource) ;
} catch (Exception e) {

throw new BuilderException ("Error creating document instance. Cause: " +e, €);

XPathParser FH&Ht T — R ¥ eval*() /7 T###HT boolean. short. long. int. String. Node
LRMPELR, EETEHTE A XPath.evaluate() H A BTG & A KT AEEE, it
ITHMNP LR, BARBLEESE, MABHKRT . XEFTEEEMNL
XPathParser.evalString() 7%, H A2 PropertyParser.parse() /7 {2 AbH 45 i AH BL AT ER A (E
ARSI T :

public String evalString(Object root, String expression) {
String result = (String) evaluate (expression, root, XPathConstants.STRING) ;
result = PropertyParser.parse(result, variables);

return result;

fE PropertyParser F 1 %€ 1 & 75 JT 5 L F BROMMEL I D E LA BRIA I 7 B 4T, AR 7 Bl
FR o

private static final String KEY PREFIX="org.apache.ibatis.parsing.PropertyParser.";

// 4 mybatis-config.xml ¥<properties>¥ % T & & 2% /& KAL) Ak 69 3T o B H AR
public static final String KEY ENABLE DEFAULT VALUE = KEY PREFIX

+ "enable-default-value";

// BE AR S KA A 6 KIA L Fa A 0 3F 2 e B R
public static final String KEY DEFAULT VALUE SEPARATOR = KEY PREFIX

+ "default-value-separator";

/] BRI, RAKIAE A
private static final String ENABLE DEFAULT VALUE = "false";

/] Bk Ta AT 5
private static final String DEFAULT VALUE SEPARATOR = ":";

PropertyParser.parse() /515 26172 GenericTokenParser f#HT#%, FHKrBRIMEMIALEE BHE45
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GenericTokenParser.parse() /7%, LU :

public static String parse(String string, Properties variables) {
VariableTokenHandler handler = new VariableTokenHandler (variables);
// #1# GenericTokenParser #F %, 452 A=y LEMFEX A S}
GenericTokenParser parser = new GenericTokenParser ("${", "}", handler);
return parser.parse(string);

}
GenericTokenParser & — Ml K17 S A b 28, HFEBRHES 0T

private final String openToken; // &AM FH47iE
private final String closeToken; // GALf#F#44 RA7IT

private final TokenHandler handler; // TokenHandler 4% v &) 5 I& 4 B8 — T 6918 #4 f AT B 1L A

GenericTokenParser.parse() 7 1% KIZ B H A E 4, B 2/0F 4K openToken Hl closeToken,
FEATAS B G ALRF I A AR, HEHF A4 TokenHandler AbFE, 4R 545 ARAT 45 5 5L 3T 9 28 R 44
HiRE . ZITER LI T

public String parse(String text) {
/] oo .. el text AT HE (%)
char[] src = text.toCharArray():;
int offset = 0;
/] EBRIAFIT
int start = text.indexOf (openToken, offset);
/] .. .. AER start REH-1 (%)
/] RRATKMATIG 6 T4 %
final StringBuilder builder = new StringBuilder();
/1 RRITFE—A B4R F @AL
StringBuilder expression = null;
while (start > -1) {
if (start > 0 && src[start - 1] == "\\'") {
/1 BEN S TAEATIT, B AN @6 FH AR HARITEmE] builder F
builder.append(src, offset, start - offset - 1).append(openToken) ;
offset = start + openToken.length();
} else {
/] BRI, HAHSL

if (expression == null) {
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expression = new StringBuilder();
} else {
expression.setLength (0) ;
}
/1 HR &) F AP mE] builder F
builder.append(src, offset, start - offset);
offset = start + openToken.length(); // #5& offset ¥94i %
// M offset BJG %8 E KL RIFT
int end = text.indexOf (closeToken, offset);
while (end > -1) {
if (end > offset && srclend - 1] == '"\\') {
[/ LIS 5 RAFIT
expression.append(src, offset, end - offset - 1) .append (closeToken) ;
offset = end + closeToken.length();
end = text.indexOf (closeToken, offset);
} else {
/] T I AT Lk RAFICZ A 69 F 45 $ i mF| expression PIRA
expression.append(src, offset, end - offset);
offset = end + closeToken.length();

break;

}

if (end == -1) {// KR&RILRAFT
builder.append(src, start, src.length - start);
offset = src.length;

} else {
/] ¥ S FEAL K% TokenHandler &3, ¥ AL Rk mF) builder PHAF,
/] RAHKBMITE O TEAR |
builder.append(handler.handleToken (expression.toString()));
offset = end + closeToken.length();

}
start = text.indexOf (openToken, offset); // #3%) start

}
if (offset < src.length) {

builder.append(src, offset, src.length - offset);
}

return builder.toString();
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2 FF B TokenHandler 2 [ () SEELHEAT A4, TokenHandler 2 1 8345 PUANszEl, 1 2-7
i

& VariableTokentiandler | i ParameterMappingTokenHandier |

A 2-7
XS PropertyParser.parse() /7 V2 /41, AN PropertyParser f&{# ] VariableToken-
Handler 55 GenericTokenParser Bt ¢ 5 5% &5 A7 FFf##T ) . VariableTokenHandler #& PropertyParser
M REEENEE, HPBHS LnTF:

private final Properties variables; // <properties>¥ % TF& X #hsfist, A FHM 524
private final boolean enableDefaultValue; // 2% X # &AL 48 M KA T4k

private final String defaultValueSeparator; // 5% GALFABIAAZ A 65 84T

VariableTokenHandler 528} T TokenHandler % 171 ] handleToken() /7%, iZSE L1 S &4 18
defaultValueSeparator 7 Bt & 1) 73 B FF 0T AN G AL RFV) 4, 13 30 S AL HI B RRAIERIAE, AR5
IO 43 BN AL FF R AR EERAT NE, G RAE <properties>T f T A& 8 UM S A X, T
KOS B ERIMMENE J AT 45 TR ]

public String handleToken (String content) {
if (variables != null) { // #&®A variables £4RFAZ
String key = content;
if (enableDefaultValue) { // ¥R % I & &L P8R KAE T4
/] EEL T
final int separatorIndex = content.indexOf (defaultValueSeparator);
String defaultValue = null;
if (separatorIndex >= 0) {
/] RICGALAF G 4 AR
key = content.substring(0, separatorIndex);
// RILEKIAML
defaultValue = content.substring(separatorIndex +
defaultValueSeparator.length());
}
if (defaultvValue != null) {
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// & variables £4& P EHEIgE 6 A7

return variables.getProperty(key, defaultValue);

}
[/ REHFHKAEG L, W AESK variables £4
if (variables.containsKey(key)) {

return variables.getProperty (key) ;

}

return "${" + content + "}"; // variables £4 A%

X A — AR BIfERE PropertyParser B TAEJRHE, 7EZn6H B EIEEH -2 H
"${username:root}", FrH “:” & HLIFFFERINE K 2B FF. PropertyParser 2 7E# T 5 18 H
username 7E variables 2 & AR HE, WRERAZ], WAL root EHE - 4 KB
IME.

TEE R, GenericTokenParser MUY A TiX BIBNEM AT, T T RE3IE
SQL B If#EMT. REAE., GenericTokenParser R 2 E R E$a e HOLFF, 11 BARKIMENT1T AZ
HRHE HAFA (1) TokenHandler SLILHIARITA FIANE, XA rURBSHR SR, Rug e )5
VM.

8] #| %+ XPathParser [4>#1, XPathParser.evalNode() /7 % i& [] {5 25 %Y /& XNode, ‘& *%f
org.w3c.dom.Node Xf R4 | = AEHT, HENFBRIE XUT:

private Node node; // org.w3c.dom.Node 5%

private String name; // Node ¥ & %4k

private String body; // T2 AZE

private Properties attributes; // ¥ .&%BMHEAS

private Properties variables; //mybatis-config.xml & X# P<properties>¥ & &L o4zt

// W EA-%4 XPathParser 3%, % XNode 3 £ #y#t XPathParser 3t £ 4 %

private XPathParser xpathParser;

XNode 1) #4 i& bk # * & i F§ H  parseAttributes() /7 7% Ml parseBody() 75 % fi#
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org.w3c.dom.Node % R HHIME 2, ¥IiH1k attributes £-& 1 body FBt, BAAWIGRMALEREINT -

private Properties parseAttributes(Node n) {

Properties attributes = new Properties();

R3S KLY T2 T3

NamedNodeMap attributeNodes = n.getAttributes();

if (attributeNodes != null) {

for (int i = 0; i < attributeNodes.getLength(); i++) {

Node attribute = attributeNodes.item(i);
// 1 PropertyParser &t FEA B Py &5
String value = PropertyParser.parse(attribute.getNodeValue (), variables);

attributes.put (attribute.getNodeName (), value);

}

return attributes;

private String parseBody (Node node) {
String data = getBodyData (node) ;
if (data == null) { // HWFEREIAF &
NodeList children = node.getChildNodes(); // #&#EF% &
for (int i = 0; i < children.getLength(); i++) {
Node child = children.item(i);
data = getBodyData (child) ;
if (data != null) {

break;

}

return data;

private String getBodyData (Node child) {
if (child.getNodeType () == Node.CDATA SECTION NODE
|| child.getNodeType () == Node.TEXT NODE) { // RAEILKNE
String data = ((CharacterData) child).getData();
// 1M PropertyParser &K & Py &4

data = PropertyParser.parse(data, variables);
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return data;
}
return null;

}

XNode HHt T L get*OF BRI FEM W AEE, XBEETE R LENAN
attribute 85 . body FBt. node “FB, XL VAT, MABEMH KT, HiLE S L.
Fhh, BATWAT LUE A XNode.eval*() VA4 & XPath BHIFHEREE, eval*() R 57 2@ it
ﬁﬁ?ﬁﬁ%ﬂ’] XPathParser Xf R [¥] eval*() 7 iESLBLH . X BEERNZ, eval* RV ER T
S RE 2 HTH XNode.node, R AR 1% 55 T HIFF & XPath KA RS E.

22 REITEF

MyBatis fE#TSHACEE . 45 R EERER, 28 EKERREERIE. Java U &
RIIFETRK, (HRAISR SRR LRI R HE S N, N7 RIS KA 400, MyBatis
SR ft 7RI RSB, ZAEHAT T org.apache.ibatis.reflection £ 5, ‘&% 4 WL i 2 S B4 T
e, AL T SN 7 R S APL. AR5 5k SR A B A G AR e b A2 O AR (4 SE T

2.2.1 Reflector&ReflectorFactory

N T JEHERR R TTE, AT 8GR, XA AE— T JavaBean #13t: @ L
HIRR AR BAARA “ B, JRHENZIEIT getter/setter J7iEA R, @i R 5% E‘J?‘i?iﬁ?‘%y
H5RGFENPNEATREBEARR. Hli, FFE getA) ST iEM setA(String) /7%, Tk 2
SE X T 7B String a, BAVIANNZRPGLEEYE a0 EFH K, B getter/setter 7,7/£
HFEAKHFERERE RN, HERE BELILEE XX RS,

Reflector /2 MyBatis H S SR ER () 3EAt, 45 Reflector X R AR N —3, 7 Reflector 7
AT T RO R TR EAE A0S B Reflector FF &N FEBIIE LT

private Class<?> type; // %I #) Class £#&

/] TRkt BARES, TiBWHEAEARE getter F ikt B, MEAEA FHM
private String[] readablePropertyNames = EMPTY STRING ARRAY;

/] TERWN EHRES, TEREWRABEME setter F iR B, WIEATHMA
private String[] writeablePropertyNames = EMPTY STRING ARRAY;
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/] BET BHAEM setter F ik, key ZBHELHR, value & Invoker 3%, BAM setter H ks
// Method *f %6431, B@LFMAA

private Map<String, Invoker> setMethods = new HashMap<String, Invoker>();

/] BWARE 8 getter F kKA, key RBM LA, value &L Invoker ¥ &

private Map<String, Invoker> getMethods = new HashMap<String, Invoker>();

/) RET BB setter HEMARMER, key ZBMEMR, value £ setter FiktI M ER

private Map<String, Class<?>> setTypes = new HashMap<String, Class<?>>();

/) WERT BN getter HiEWBEAER, key A BHE LA, value £ getter H A EEER

private Map<String, Class<?>> getTypes = new HashMap<String, Class<?>>();
private Constructor<?> defaultConstructor; // itFk T ik ik

/] RFT A Btk AR A

private Map<String, String> caseInsensitivePropertyMap = new HashMap<String, String>();

{E Reflector (IR J7vkh S fRMTHR E 1 Class MR, HIH7R BARSES, BASEIWT:

public Reflector (Class<?> clazz) {
type = clazz; // ##4L type FH&
/] B clazz BT & (RAMBF &), BARRILR BT R85 T A M& T ik, RAHRILE,
/] RARFRERT
addDefaultConstructor (clazz);

addGetMethods (clazz); // %43 clazz P# getter ik, A getMethods £4F» getTypes 4

addSetMethods (clazz); // #3 clazz F# setter ik, A setMethods £44 setTypes 4

addFields (clazz); // RIEH getter/setter F M FK

// #¥E getMethods/setMethods &4, I Tik/ 5 Bty L E4E
readablePropertyNames = getMethods.keySet () .toArray (
new String[getMethods.keySet().size()]):
writeablePropertyNames = setMethods.keySet () .toArray(
new String[setMethods.keySet().size()]1);

// W44 caseInsensitivePropertyMap &4, L PIieE T A KB X 6 BH LR
for (String propName : readablePropertyNames) {

caselnsensitivePropertyMap.put (propName.toUpperCase (Locale.ENGLISH), propName);
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}
for (String propName : writeablePropertyNames) {

caselnsensitivePropertyMap.put (propName. toUpperCase (Locale.ENGLISH), propName) ;

Reflector.addGetMethods() /7 1% 3= E 1 ST f#HT IS & LI getter J7i%, Reflector.addSetMethods()
T BRI 8 LY setter J7v%, B HIBH#ML, X B LA addGetMethods() /5 V2 A3t 4T
M4, addSetMethods() 7 AN RN, EE S HIHILS ] . Reflector.addGetMethods() /7
FHWMF = MEOP R,

(1) B4, M Reflector.getClassMethods() /7 723K B 24 AT LA K H AR K vh & LI Tl 771
M — 25 44 DL KA R FE Method X 42 .

private Method[] getClassMethods (Class<?> cls) {
[/ MTRFHREE P E LM ALHNT kM E—% L AR Method 3T £
Map<String, Method> uniqueMethods = new HashMap<String, Method>();
Class<?> currentClass = cls;
while (currentClass != null) {
// Xk currentClass AN K P2y 43 75 %k
addUniqueMethods (uniqueMethods, currentClass.getDeclaredMethods());
/] LFHEw PR Tk
Class<?>[] interfaces = currentClass.getInterfaces();
for (Class<?> anInterface : interfaces) {
addUniqueMethods (uniqueMethods, anInterface.getMethods());
}
currentClass = currentClass.getSuperclass(); // HBRRX ¥, %4 while #HK

Collection<Method> methods = uniqueMethods.values();

return methods.toArray(new Method[methods.size()]); // #3#m& Methods /i 5

f£ Reflector.addUniqueMethods() 5 & & A BN HiE A M — % 4, i % 3
uniqueMethods &+, HEARSZHIAIF:

private void addUniqueMethods (Map<String, Method> uniqueMethods,Method[] methods) {
for (Method currentMethod : methods) {

if (!currentMethod.isBridge()) {
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// it Reflector.getSignature () F RN F ELE LR ERELRN4F kLR K
// #EAF K, Blde, Reflector.getSignature (Method) k"B —5 &2 .
// java.lang.String#getSignature:java.lang.reflect.Method
// ifit Reflector.getSignature () % ER BT X E LR AR E—0, T EF %
// #RE—ARIR
String signature = getSignature (currentMethod) ;
[/ RAGEEFEFCERMTET &, wRETEFLERE, WAFTRELETEF &,
// RAAFE uniqueMethods £A PRz FxT
if ('uniqueMethods.containsKey (signature)) {
if (canAccessPrivateMethods()) {
// ... try/catch RAhRILi L, Hek
currentMethod.setAccessible (true) ;
}
/] RREE LT WX R

uniqueMethods.put (signature, currentMethod);

(2) 8RJ5, %88 JavaBean [FJFIYE, M Reflector.getClassMethods() /7 7% 3% [A] ] Method %4
AR ZA A ' L getter 77k (RARMRE VLB R getter 7775, EHISHEANR), KHIEFR
#| conflictingGetters 845 . conflictingGetters 84 (HashMap<String, List<Method>>()J&%¢)
1] key NJBHELFR, value RiZJBIEXNT BLHY) getter 1L S

(3) H[FHRB T RHEN getter 771k HIR [FME K EZRWES, FEHR 1 P ERANEL
AR T . BImBAE R A KT SubA, A K EXT getNames() 5k, HREMEERZ

List<String> , I /£ H T2 SubA #, 'S 7 H getNames() /7 % H ¥4 1& [FEAE 2% ArrayList<String>

KR, XFEELE Java 1B S PR EVER . AR BRI TT1E2E4 5 5 2 java.util List#getNames
1 java.util. ArrayList#getNames, 7E Reflector.addUniqueMethods() /5% H 24N A& P N AN [E] Y
J7 I N3] uniqueMethods 22 &7, XEARRBRITEEKNLER.

FrLL, #3983 2iHH Reflector.resolveGetterConflicts() /7 ¥2: X} X Fil 78 5 [ 15 1 B AT AL #E, [A]
i 22K b FRAF B (1) getter F772:10 5% B getMethods ££ &, F44 iRk [BIE A RUH 78 1| getTypes £ & o
Reflector.resolveGetterConflicts() /7 ¥2: i) B A SLBLUN T -

private void resolveGetterConflicts (Map<String, List<Method>> conflictingGetters) {
for (String propName : conflictingGetters.keySet()){//#&M conflictingGetters %4

List<Method> getters = conflictingGetters.get (propName) ;
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Iterator<Method> iterator = getters.iterator();
Method firstMethod = iterator.next();
if (getters.size() == 1) {
/] EFBAK—A getter Fik, HA4EiFMmE getMethods EA4HHA getTypes £4
addGetMethod (propName, firstMethod) ;
} else {
/] R—BWEMHREESA getter Fik, MERILKXL getter HikMAEMME, t4F getter Hik
/) ERIERFHENEE, ATeRERE BT AHL, RiESHH getter F kM Method
Method getter = firstMethod;
/) RFRBAEER
Class<?> getterType = firstMethod.getReturnType () ;
while (iterator.hasNext()) {
Method method = iterator.next();
Class<?> methodType = method.getReturnType (); // #KIF ki ={h
if (methodType.equals (getterType)) {
/7 BEEARR), EAMER AT R 1 PAHGLER, R G, Mk R
throw new ReflectionException("...");
} else if (methodType.isAssignableFrom(getterType)) {
[/ HRRESF R BRMEA S kB TR, AR, ST RESH S
/] RATRKE
} else if (getterType.isAssignableFrom(methodType)) {
/] BRI BEMER SR RES R E AT £, BN EE getter, HTH
// getter H EMARIESH getter F ik
getter = method;
getterType = methodType;
} else { // BEMEAR, =sUK, #hFH

throw new ReflectionException("...");

}
addGetMethod (propName, getter);

I EHEFTHER I AREE, 7E Reflector.addGetMethod() /5% H1 58 i T %F getMethods 4E & il
getTypes £ AMIEA, BASLHLT:

private void addGetMethod (String name, Method method) {
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if (isValidPropertyName (name)) { // #&#lEM %R E4%
/] ¥R L ARSI MethodInvoker 3t £ %] getMethods 4 F, Invoker ¥ AAE4L
/] B mFmINB
getMethods.put (name, new MethodInvoker (method)) ;
// KIA®EMAE Type, TypeParameterResolver £-48) @@ 5T
Type returnType = TypeParameterResolver.resolveReturnType (method, type);
/] HBHELRBEL getter F kMR BMAL A R ImE] getTypes 4 F4R A, typeToClass () F ik
/] JEmAFEmyHT
getTypes.put (name, typeToClass (returnType)):;

Tf# T Reflector.addGetMethods() /7 V2 = MZ PR Z 5,  FHRE H B RSzl

private void addGetMethods (Class<?> cls) {
// conflictingGetters &84 key A B LM, value R4 getter FikEs, AATFETREERL
/] £ getter Fik, AR — B LR TIRAHFLESA getter F ik
Map<String, List<Method>> conflictingGetters = new HashMap<String, List<Method>> () ;
VAEZ SV S VDV ESEL L I-L5 ST P
Method[] methods = getClassMethods (cls);

// ¥ 2. M JavaBean ML F K getter F ik, HiLH %) conflictingGetters £4F
for (Method method : methods) ({
String name = method.getName () ;
// JavaBean ¥ getter FE#F kL KEX T 3 Bbfivknget "k
if (name.startsWith("get") && name.length() > 3) {
if (method.getParameterTypes().length == 0) { // FHEHAKINEAE
// ¥R JavaBean $9HLIE, IKICx; L 4h B M 4 AR
name = PropertyNamer.methodToProperty (name) ;
/] ¥BHELE getter Fikt)at Lk A8 %3] conflictingGetters 4%
addMethodConflict (conflictingGetters, name, method);
}
} else if (name.startsWith("is") && name.length() > 2) {
/] ... 3 is ke EMAATAIE, FHE get KT E (%)

// ¥ 3. 3 conflictingGetters EA#H4T4E
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resolveGetterConflicts (conflictingGetters);

Reflector.addFields() /7 V£ 2 AL BE K & LA £ B, I B A2 5 i 7 BfE B in 21

setMethods %4 . setTypes A+ getMethods A LA K getTypes £AH, X—m5 ERK
Reflector.addGetMethods() 77 1% /& —%( ). Reflector.addFields()/7 ¥ ) B AR LB T«

private void addFields (Class<?> clazz) {
Field[] fields = clazz.getDeclaredFields();// ¥%M clazz PE X4 FK
for (Field field : fields) {
if (canAccessPrivateMethods()) {
// ... try/catch RAhkILEME, Ko
field.setAccessible (true);

}
if (field.isAccessible()) {

// % setMethods 4R A4 F LB, ¥HHLiLkS setMethods £4F setTypes &4
if (!setMethods.containsKey(field.getName())) {

int modifiers = field.getModifiers();

// it final A7 static B4hes FR

if (! (Modifier.isFinal (modifiers) && Modifier.isStatic(modifiers)))
// addSetField () # ik #) £ 2tk A setMethods 44 setTypes %4,
// 5 addGetMethod () # &£, RAEM HKL
addSetField(field);

{

}

// % getMethods £4F R a4 R & B, ¥Hi2Fk2| getMethods £4-F getTypes %4
if (!getMethods.containsKey (field.getName())) {

// addGetField () # ik #) £ & 542 A getMethods F£4F» getTypes £,
// 5 addSetMethod () # k£, FFWHAG
addGetField(field) ;

}
if (clazz.getSuperclass() != null) {

addFields (clazz.getSuperclass()); // REXEPELHFH

Reflector FIFIEEALIT RN A F)iX B T . Reflector FIRMHE T B4 get*() i T ik 4
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AR RITER, REELERE R, FiLESEIFEL.

A — T EERN R, add*Method()7¥ERT add*Field() /7 VE7E H LR E A HR N T &R,
2244 getter/setter 7 vEXT M ] Method 5 % UA J2 7 B Xt B2 ) Field X % 45— #1385 Invoker X4 .
Invoker £ 1 H& X 1T iR .

public interface Invoker ({
// PR KIAEE FBAERIATIE R 69 7% ok, @i F XA Invoker 40 RIANE, T A LTI MHiZ 7 %
Object invoke (Object target, Object[] args)

throws IllegalAccessException, InvocationTargetException;

Class<?> getType(); // &EEMiapeg LA

Invoker # 1) SEEL 0 & 2-8 Fizs .

B 2-8

GetFieldInvoker/SetFieldInvoker @il field 7Bt 33 T X M) Field 5%, B#& I invoke() )7
BT Field.get()/set() 7% SE BT . MethodInvoker 3BT method 7Bt 7 i 5%
Method %1%, ¥ invoke()/7VE & IEiL i Method.invoke() 712 SEBLI .  ELARACRD L fay 8, ok
AHEIEHRT .

ReflectorFactory #2113 EZSLH T Xt Reflector S R EIEMEF, ZEEOE XU TF:

public interface ReflectorFactory {
boolean isClassCacheEnabled(); // #M#% ReflectorFactory st £ 254 % A Reflector £
void setClassCacheEnabled (boolean classCacheEnabled); // ZERAEL% A Reflector 3%
Reflector findForClass(Class<?> type); // #I#3% Class 5B #) Reflector s+ %

MyBatis R N1%#: 024t T DefaultReflectorFactory iX— /ML, ‘B 5 Reflector K55 & N
2"9 FEZI—_\‘ ]
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@ DefaultReflectorf

actory i

A 2-9
DefaultReflectorFactory H17 Bt & a0 T

private boolean classCacheEnabled = true; // EFBRAEEZALIF B Reflector LM% 4

// 1£ ConcurrentMap %4 %I Reflector & H
private final ConcurrentMap<Class<?>, Reflector> reflectorMap =

new ConcurrentHashMap<Class<?>, Reflector>();

DefaultReflectorFactory &) findForClass() /7 V2S£ Bl 2 N #E 7€ ¥ Class 1] Reflector X %,
FEK Reflector XF 52247 2 reflectorMap H, BARRAGUWIT:

public Reflector findForClass(Class<?> type) {
if (classCacheEnabled) { // ®BMEAEFBLEHA
Reflector cached = reflectorMap.get (type);
if (cached == null) {
cached = new Reflector (type); // 4#li# Reflector *f%
reflectorMap.put (type, cached); // #A\ ConcurrentMap T4 #
}
return cached;

} else {
return new Reflector (type); // A RBEH, W H4E4# A ® Reflector HE

B 7 MyBatis $#24£/ DefaultReflectorFactory S£8, FATE R LAYE mybatis-config.xml
HECE B % X ReflectorFactory SEIE, MIMSEILIIAE LMY &, fE/51H 4 MyBatis H1461t
TR, ERRBZY R A
2.2.2 TypeParameterResolver

TEFF 4648 TypeParameterResolver Z i, SGfE S 4H— T Type £ HHEEAIEIR . Type 2
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P KRB0, EA AT DM —A L, i 2-10 BiR.

&3 :
1 Type §

1 ParameterizedType i % Class i 1 GenericArrayType ; (1) TypeVariable { | (1 WildcardType ‘

A 2-10

R XL T8 AT R TR I KA.

Class LWEUH W, BERRMREIEER. Class KRIXRER IVM il —AHKai#E 0,
AN Java H7E JVM BERR DN —A Class W R . FEFEFH AT LUEIT “2K 4 class”. “Xt
R .getClass()” Bf& “Class.forName("2644")” 2575 RIKEL Class W 5. HaH 1 i i Ay
Class X%, B cH KRR H 40 F R BA R ILZ R —4 Class W%,
ParameterizedType ® /=2 SH LKA, HlUN List<String>. Map<Integer,String> .
Service<User>1X Fify 2 BY (1 2K 5

Parameterized Type #% 1 /1 & FI I 5758 =AY, 454

o  Type getRawType()— iR [BIZ B KR H (1) F 46 KA, BI4n List<String>F) a5
R4H List.

o Type[] getActualTypeArguments()——3REXSE IS HY () R R A B o S 2K AL 1)
%, 10 Map<Integer, String>[f)5ZFriZ #1513 Integer 1 String. T EEEMNIE,
YR TTRFAR R Type, MR, WHEAELERENIHN.

o Type getOwnerType()—iR [l R R AT & KB, BIUFFAE A<T>2, HoE T
P 82K InnerA<I>, I Inner A<I>f7J& HIZE 84 A<T>, 41 52 T J2 2 B 3R [6] nll
XK R ECBUR W& Map<K,V>82 15 Map.Entry<K,V>#11, Map<K,V>
210 & Map Entry<K,V>#: I G % .

TypeVariable 7~ /&K R AR & , & HI R RBAE JVM 4 B1%i2 BLAT IS B . il 0 List<T>

T SR KAV R, BRI TN — N AR RE G A REIEH A .

ZEOPEROEE=A, 20

o Type[] getBounds()—3REUCKRIA &1 il Ft, 5 A& WA A B b3 52 0 BRA R
Object. U class Test<K extends Person>H" K ff] I At & Person.

o D getGenericDeclaration()——3RHU P B % K AR B JR 45K AL, H140 class Test<K
extends Person> [ JR 46 A2 Testo

o String getName()—3REUEIRIG H & XA &%, EFIF N K.
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*  GenericArrayType &/ 12 HH KA HAH KT R & ParameterizedType BX TypeVariable.
il List<String>[]8k T[]. %# 0 RF Type getGenericComponentType()—/M /7%, &
IR [E B AR TTE .

e WildcardType R/ RERCFHZ AL, #1402 extends Number F1? super Integer.
WildcardType # NG WA Tk, 2 512:
o  Type[] getUpperBounds()—iR [EliZ Y AF & 1) 57 .
o  Type[] getLowerBounds()——i& [z BUAF & (1) F 5.

N5 Type £ O RIFEEREAIA, FRA1E FIST TypeParameterResolver /4. 7EX} Reflector
i, FA1EET TypeParameterResolver I &8, BRI LHEAE, #H#ET —RIFHS
B RENTIE R R T B R EMEE T A S SN AL . TypeParameterResolver %/~
BHEZ AR AR A 2-11 i, ARFREN, HA@RRAERERIL K, £EH
AIARED S it FE R 2 AT SR o

| resolveFieldType () Hi& | | resolveParamTypes () 7% J I resolveReturnType()?‘:ﬁ‘f;J
[ |

A

| resolveType () ﬁiﬁJ

v
| resolveTypeVar () Fi& ‘ rresolveParameterizedType()7'55% l [ resolveGenericArrayType () Fi&

y L
| scanSuperTypes () Fi& l | resolveWildcardType () /5% l

v
l resolveWildcardTypeBounds () 3%

A 2-11

TypeParameterResolver ' i i resolveFieldType() /7 ¥ « resolveReturnType() 77 ¥ «
resolveParamTypes() 71223 B AMT 7 B AL . LR FUER B AT ES HYIR B EN SR EA.
X EANFTERZ AR, XBLL resolveFieldType() 7% ABIHATNHE, FIRBAN FEHE L
HBEYFIL2 ] . TypeParameterResolver.resolveField Type() /7 ¥ /) B AR SLHL U T «

public static Type resolveFieldType (Field field, Type srcType) {
Type fieldType = field.getGenericType();// HKIRF B FHAEA
/] RBFREXFAEG LN Class HE
Class<?> declaringClass = field.getDeclaringClass();
// AR resolveType () # H#ATE LR
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return resolveType(fieldType, srcType, declaringClass);

}

i 2-11 s, ER=ANIEERE A resolveType() ik, % ESRIBEHE — M SHH
KA, TR HIEREMERTESHRR, EFEEE AT . resolveType() i K
BoABREFERZTFR. REESTESHNEEME. FEASHNRREZTER. FiE
5E X FTFERI2E . TypeParameterResolver.resolveType() /7 i:ARF% 40 F -

private static Type resolveType (Type type, Type srcType, Class<?> declaringClass) {
if (type instanceof TypeVariable) { // f## TypevVariable %£#!
return resolveTypeVar ((TypeVariable<?>) type, srcType, declaringClass);
}. else if (type instanceof ParameterizedType) { // f#f ParameterizedType £%!
return resolveParameterizedType ((ParameterizedType) type,
srcType, declaringClass);
} else if (type instanceof GenericArrayType) { // R GenericArrayType £ #
return resolveGenericArrayType ((GenericArrayType) type,
srcType, declaringClass);
} else {
return type; // Class %#
}
[/ FE. BEME, ARARTH AEZ LR WildcardType £, ETUHELEANGERN T, BE@ELH

N7 EREETEMR, X BB —ANRBISHT resolveType() /i, 1Ri%H =& ——ClassA.
SubClassA. TestType, fCHSH0TF:

public class ClassA <K, V> {

protected Map<K, V> map;

// ... map %) getter/setter F ik (%)
public class SubClassA <T> extends ClassA<T,T> { ... ... }
public class TestType {

SubClassA <Long> sa = new SubClassA<>();

public static void main(String[] args) throws Exception {

Field f = A.class.getDeclaredField ("map");
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System.out.println (f.getGenericType());

System.out.println (f.getGenericType () instanceof ParameterizedType);
/] WA

// java.util.Map<K, V>

// true

// f#B# SubA<Long> (ParameterizedType £#! ) ¥4 map FH, i£#&: ParameterizedTypeImpl &

// # sun.reflect.generics.reflectiveObjects €L F#) ParameterizedType # 2 £

Type type = TypeParameterResolver.resolveFieldType(f, ParameterizedTypeImpl
.make (SubClassA.class, new Type[]{Long.class}, TestType.class));

// T IME R TF@esF X AR LiE ParameterizedType %,

// FA TypeParameterResolver.resolveFieldType () # i

s

// TypeParameterResolver.resolveFieldType (£,

// TestType.class.getDeclaredField("sa") .getGenericType()):

System.out.println (type.getClass());

// #r#: class TypeParameterResolver$ParameterizedTypelImpl

// %, TypeParameterResolver$ParameterizedTypeImpl & ParameterizedType 4/ #j %I,

ParameterizedType p = (ParameterizedType) type;

System.out.println(p.getRawType());

// #r#: interface java.util.Map

System.out.println (p.getOwnerType()) ;

// #rdi: null

for (Type t : p.getActualTypeArguments()) {
System.out.println(t);

}

// W

// class java.lang.Long

// class java.lang.Long

AR AU T AT Type O MIA4, LEBIH ClassAmap 7B B KR Map<K, V> &
ParameterizedType 2%, resolveType() /77521 resolveParameterizedType() /7 it AT NT. &
JE 441 resolveParameterizedType() /7 1% K12 % : 5 — NS HUR FF#HT () ParameterizedType 257
FBASHR BT RIENRG R, BEASEOE NZTFBEITERER Class X R, 1Ei%
B R — NS R Map<K,V> Xf W ) ParameterizedType Xt %, 2 -4 H &
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TypeText.SubA<Long>%f ¥ [f] ParameterizedType Xf R, 3 =/NSHZ ClassA (7B map FE I
) MR Class ¥R . TypeParameterResolver.resolveParameterized Type()75 240540 F :

private static ParameterizedType resolveParameterizedType (
ParameterizedType parameterizedType, Type srcType, Class<?> declaringClass) {
[/ BETHE, FER4EEA Map A6 Class SR
Class<?> rawType = (Class<?>) parameterizedType.getRawType () ;
Type[] typeArgs = parameterizedType.getActualTypeArguments(); // EBEEFAH KAV
Type[] args = new Type[typeArgs.lengthl]; // B THRAEMBITGEHLER
for (int i = 0; i < typeArgs.length; i++) { // ¥ KAV
~if (typeArgs[i] instanceof TypeVariable) { // B#H(AEF
args[i] = resolveTypeVar((TypeVariable<?>) typeArgs([i], srcType,
declaringClass);
} else if (typeArgs[i] instanceof ParameterizedType) {
// dmR#E£T ParameterizedType, MMM resolveParameterizedType () 7 ik #4745
args([i] = resolveParameterizedType ((ParameterizedType) typeArgs[i], srcType,
declaringClass) ;
} else if (typeArgs[i] instanceof WildcardType) {
// 4 R#%£T WildcardType, MiBM resolveWildcardType () F kit AT4
args[i] = resolveWildcardType((WildcardType) typeArgs[i], srcType,
declaringClass) ;
} else {

args[i] = typeArgs[i];

}
// HMHr 4RI HAR TypeParameterResolver P& 3 #) ParameterizedType £IHFEE, Al ¥ args

/] #P ey T EARR Long.class

return new ParameterizedTypeImpl (rawType, null, args);

TypeParameterResolver.resolve Type Var() /7 ¥2: £ 37 fi# 4T TypeVariable, A< FHi% 5 ik
SubClassA.map FBH) K fl V. TEZREIH, HE—NSERLRAEE K WM TypeVariable X
R, BABHUKIRIE TypeText.SubA<Long>XfNiff] ParameterizedType X%, =S¥
ClassA (P B map “FB2) X R Class %% . TypeParameterResolver.resolveTypeVar() /5 %]
FARSLHF

private static Type resolveTypeVar (TypeVariable<?> typeVar, Type srcType,

Class<?> declaringClass) {
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Type result = null;
Class<?> clazz = null;
if (srcType instanceof Class) {
clazz = (Class<?>) srcType;
} else if (srcType instanceof ParameterizedType) ({

// A#|F SubA<Long># ParameterizedType (%, clazz % SubClassA # i #) Class %

ParameterizedType parameterizedType = (ParameterizedType) srcType;
clazz = (Class<?>) parameterizedType.getRawType();
} else {

throw new IllegalArgumentException("...");

// B4 SubClassA 47K T ClassA H map FHE X4 ClassA P, #iX 2#) srcType 5 declaringClass
// HRAF, wf map FEE LS SubClassA ¥, W T A A4 kot K 09 AT
if (clazz == declaringClass) {

Type[] bounds = typeVar.getBounds();// #IKR LR

if (bounds.length > 0) {

return bounds[0];

}

return Object.class;
}
/] KRR FRHGRXELR, PP ClassA<T, T>3 B # ParameterizedType % %
Type superclass = clazz.getGenericSuperclass();
/) Bitdadh LR RATE S MAT, XREJTHAD
result = scanSuperTypes (typeVar, srcType, declaringClass, clazz, superclass);
if (result !=:null) |

return result;

Type[] superlnterfaces = clazz.getGenericInterfaces(); // HILE O
[/ ... BitEEoRTE SR, ZHRAEMLE (%)

return Object.class; // ZEZANBALM PALABATRY, Mi&E Object.class

WAL M scanSuperTypes()/7ik, %7124 i ARG AR 45 1) 3T 56 RS AU AR B ) A A -
EZRBIZH, F—ANSHR K XM TypeVariable 5%, 2 /NS #/& TypeText.SubA<Long>
Xt RLH) ParameterizedType X %, 585 = NS4 ClassA (75 B map FB )X Biff) Class X %,
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HE IS HR SubClassA Xf i) Class X R, 28 HASHE Class<T,T>X%f 3 ] ParameterizedType
X% . scanSuperTypes() /7% BARSLILIN T

private static Type scanSuperTypes (TypeVariable<?> typeVar, Type srcType,
Class<?> declaringClass, Class<?> clazz, Type superclass) {
Type result = null;
// superclass & ClassA<T, T># ki #) ParameterizedType s %, & &L

if (superclass instanceof ParameterizedType) {

ParameterizedType parentAsType = (ParameterizedType) superclass;
/] BiEA R ClassA
Class<?> parentAsClass = (Class<?>) parentAsType.getRawType ();

if (declaringClass == parentAsClass) { // map FEEZN/E ClassA ¥, FHAL
Type[] typeArgs = parentAsType.getActualTypeArguments();// {T,T}
// Classh PRXMHEBEFR KV
TypeVariable<?>[] declaredTypeVars = declaringClass.getTypeParameters();
for (int i = 0; i < declaredTypeVars.length; i++) {
if (declaredTypeVars[i] == typeVar) { // BAe9BAFEEEER K
if (typeArgs[i] instanceof TypeVariable) { // TREAXE, F#HARL
// SubClassh AH—A(BEEFT, AENRLIER Classa<T, T>, Al THAH
// ## Long, M K A#4A Long
TypeVariable<?>[] typeParams = clazz.getTypeParameters();
for (int j = 0; j < typeParams.length; j++) {
if (typeParams[j] == typeArgs[i]) {
if (srcType instanceof ParameterizedType) {
result = ((ParameterizedType) srcType)

.getActualTypeArguments () [J];

break;

}
} else {
// 4% SubClassA %7K T ClassA<Long,Long>, M typeArgs[i]RZ
// TypeVariable £#, #}#i& W Long.class
result = typeArgs[i];

}

} else if (declaringClass.isAssignableFrom(parentAsClass)) {
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/] BEMATRE, HB\MATE R L F RN E
result = resolveTypeVar(typeVar, parentAsType, declaringClass);
}

} else if (superclass instanceof Class) {
/] PAMKERFBLOHER T FTARRZEFRGE, W45 M
if (declaringClass.isAssignableFrom((Class<?>) superclass)) {

result = resolveTypeVar (typeVar, superclass, declaringClass);

}

return result;

N T BT 15 B A% scanSuperTypes() 171 I hhE, & 2-12 J7x T scanSuperTypes() /7 2@ HT
KA BRI OEH .

- PR X R T B K

|

|

v\ @. EdeclaredTypeVars&?ﬁ‘PﬁﬂéK
\

declaringClass¥&: ClaSSA<\K) N P
/

|
\ @ « EtypeArgs%l?ﬂ‘Ff%iﬂi’fﬁE‘]%ﬂﬁ.

parentAsTypeT®E: ClassA<>T), e~ Bitypeargs¥ia
\w\\\_:::==—’/Jﬁ
\

\\ ®.Etype?aramsﬂ£ﬁ*§m’r

% ~
clazzTE: SubClassA<>g‘,‘ >
'\ At ypeParams#i4A
\\ @ . tR#BsrcTypefBiFARTE

4__
srcType¥f:  SubClassA<{Long)>

tmideclaredTypevars#iA

A 2-12

M 415¢ TypeParameterResolver.resolveTypeVar()Fl resolveParameterized Type() B4 172 J ,
PR resolveGenericArrayType() 7 1%, %7155 FTMAMT GenericArrayType KR A0 &, B2
P BAH O IR A TE I resolve*() 7 EHEATENT, BARSLHLINT:

private static Type resolveGenericArrayType (GenericArrayType genericArrayType,

Type srcType, Class<?> declaringClass) {
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Type componentType = genericArrayType.getGenericComponentType ();// KR AFHIEA
Type resolvedComponentType = null;
/] AR T R R A A 0 7 kAT AT
if (componentType instanceof TypeVariable) {

// resolveTypeVar () #xLEA%BET, REKZ

resolvedComponentType = resolveTypeVar ((TypeVariable<?>) componentType,

srcType, declaringClass);

} else if (componentType instanceof GenericArrayType) {

// #V)3A resolveGenericArrayType () 7 &

resolvedComponentType = resolveGenericArrayType (

(GenericArrayType) componentType, srcType, declaringClass);

} else if (componentType instanceof ParameterizedType) {

// resolveParameterizedType () #ZCENLBIET, RAEHKKE

resolvedComponentType = resolveParameterizedType (

(ParameterizedType) componentType, srcType, declaringClass);

}
/] ARIEREHT G 0 HARIR K R M i 38 = KA
if (resolvedComponentType instanceof Class) {

return Array.newInstance((Class<?>) resolvedComponentType, 0).getClass();
} else {

return new GenericArrayTypeImpl (resolvedComponentType) ;

}

B JGHA1HKE —F TypeParameterResolver.resolveWildcardType() /5 i%, 1% 77 ¥ 7 53 f# A
WildcardType 22 (45 B . & ¥ e @A WildcardType Hic 3R LR 5, A/ i@ iRt f5 45 R
i WildcardTypelmpl Xt iR [A] . BARMENTIEFEE LIk resolve*() 7KL, ABM AN 1.

T AT AT AL, CMAPTE R AR 4k AR R R DA RZ B 5E U, TypeParameterResolver AJ
A BhERAIEAT 7B SO EIREE KR, X AT /4 Reflector KA.

4k, MyBatis AL 4L T TypeParameterResolverTest iX MRS, oA AWEE £ £ FEI
T TypeParameterResolver [FIZhAE, ERISERMEEH AT ASH MR SEIL, ] DASE 47 1
fi# TypeParameterResolver {1 Zf1fE

2.2.3 ObjectFactory

MyBatis F 45 1R £ #5 e 2 {# F | ObjectFactory £ [, %% R T £ create() 7 1A K E #,
I IX L create() /5% AT PAGI G e KA XF R . ObjectFactory 2 1158 0T :
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public interface ObjectFactory {
void setProperties (Properties properties); // XEBREEE
<T> T create(Class<T> type); // @FALMEBCNEIET LML

/] BRBHEBIN A, AL ER P RBELENH BN E
<T> T create(Class<T> type, List<Class<?>> constructorArgTypes,

List<Object> constructorArgs);

/] BMBREBRGAHELSER, £ELAH java.util.Collection AL F%
<T> boolean isCollection(Class<T> type);
}

DefaultObjectFactory f& MyBatis $2 £ ] ObjectFactory #2 I f) M — SZBH, ‘B /2 — AN it 1),
H create() /7518 1d A F instantiateClass() 772:52 8 » DefaultObjectFactory.instantiateClass() /5 14>
RAEAE NI SHF | RAETEE & G R BBt 5, BARSZIIn T

<T> T instantiateClass(Class<T> type, List<Class<?>> constructorArgTypes,
List<Object> constructorArgs) {
try {

Constructor<T> constructor;

// B RAAME TR F TR

if (constructorArgTypes == null || constructorArgs == null) {
constructor = type.getDeclaredConstructor();
if (!constructor.isAccessible()) {

constructor.setAccessible (true);

}
return constructor.newInstance();

}

/] RAEIG R AT R FERAME RN, FEHIMTE

constructor = type.getDeclaredConstructor (constructorArgTypes
.toArray(new Class[constructorArgTypes.size()]));

if (!constructor.isAccessible()) {
constructor.setAccessible (true);

}

return constructor.newInstance (constructorArgs

.toArray(new Object[constructorArgs.size()]));
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} catch (Exception e) {

throw new ReflectionException("...");

}

B 7 i F MyBatis $2{i[f] DefaultObjectFactory SEH, A 13% AT BAYE mybatis-config.xml A &
VAR E H 52 LI ObjectFactory 2 M SEEIK, MMisEEishee LY &, 7E/5 44 MyBatis
VIS HIRARRS, B2 1RB)i%Y & .

2.2.4 Property TE&

ENFEENBRBERSFEHAB =BT RE, 552 PropertyTokenizer .
PropertyNamer FI PropertyCopier.

FE{E ] MyBatis i fEr, BATEHE MR —LEMERER, i, EERFEHS (User)
MIIT# (Order) 45 REMFE 2-2 Fias.

%* 2-2
user_name order iteml item2
Mary 124640 IPhone Computer
Lisa 46546 MX Watcher
X R PR GAE RS Gn 2-13 FT7R .
@User o— . @Qfde‘
% i String @ id String
® el tote @ items  List<ltem>
@ orders;t<Order>
1
1l/
@'Tele *
@ country String g
@ type String S
@ num String |
B 2-13

B IAE T Bk 45 REH ) item] FI 5P —/MTH (Order) I —2%H (tem) M4
PR, item2 FSH P H—ATH (Order) HIZE —2cH (Item) MIZFRBLES (X BAULE—
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AN, FESERRAE AR IZXAE BT, RATHT LATS 20T i i S A -

<resultMap id="rm4testProTool" type="User">
<id column="id" property="id"/>
<result property="orders[0].items[0].name" column="iteml"/>

<result property="orders[0].items[1l].name" column="item2"/>

</resultMap>

7E_EBIH, “orders[0].items[0].name” IXF i “.” A1 “[]” 4 il ) ik 502 1 PropertyTokenizer
HEATf#NTHI . PropertyTokenizer H & Bt I & LR -

private String name; // HWAl&ikX#9 LR
private String indexedName; // % #R&ZX#H %3545
private String index; // &3 T4

private String children; // F&&X

£ PropertyTokenizer [ ik & 0iE NIIRIERHAT b, FF0IM6M EiR 7B, Bk
SEBLUN R

public PropertyTokenizer (String fullname) {
int delim = fullname.indexOf('.'); // &&"."#4z %
if (delim > -1) {
name = fullname.substring (0, delim); // #454L name
children = fullname.substring(delim + 1); // #1%4t children
} else {
name = fullname;
children = null;
}
indexedName = name; // #%1L indexedName
delim = name.indexOf('[");
if (delim > =1) {
index = name.substring(delim + 1, name.length() - 1); // #1#4¢ index

name = name.substring (0, delim);
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PropertyTokenizer 4k 7K | TIterator ¥ 1, BN ER L HEHKE LT E XL R .
PropertyTokenizer.next() /72 1 £ Il @B ] PropertyTokenizer Xt % F3#f##r children FBid KT
FiENX. NTETEREEM, X ELLEAE AT R E T 0, MR EERER

“orders[0].items[0].name” HIEEFE, Wi 2-14 AR,

E— iR EEEE [@] items[0]. name

indexName/ name mdex ,\ children

i

FoRiE [@] .| name
LIRS
name  index children

e

indexName

indexName name

A 2-14

PropertyNamer /& — N THRK, 1246 7 FHIBETT L B 76 I7 %4 BB 4 13k, DA
VSEZuLion/lE (N

public final class PropertyNamer ({
// methodToProperty () 7 & H ik & MR B L
public static String methodToProperty(String name) {
/] ... BAREHREFELF RN is", "get"R"set"BIE, HB¥AFHIE (%)

// isProperty ()7 ik fi ARM F ik & R G 5T R B4
public static boolean isProperty(String name) {

/] ... BARERGTHELEREA"get", "set"R"is"Fk (%)
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// isGetter () F ki KM FEREH getter Fik

public static boolean isGetter (String name) { ... ... }

// isSetter () Fikfi TR FERTH setter Fik

public static boolean isSetter(String name) { ... ... }

PropertyCopier & —/M@VEH I TR, HAZLJ5¥ER copyBeanProperties() /7%, £ 2%
PUAH F 2R AL B A X Rz Al @ e P8 D1, BARSEItn T .

public static void copyBeanProperties(Class<?> type, Object sourceBean,
Object destinationBean) {
Class<?> parent = type;
while (parent != null) {
final Field[] fields = parent.getDeclaredFields();
for (Field field : fields) {
// ... try/catch KDLz £, He
// ¥ sourceBean ¥ % ¥ # B 1A% & 3| destinationBean s £ P
field.set (destinationBean, field.get (sourceBean));

}
parent = parent.getSuperclass(); // #4HENXEFEZAHFR

2.2.5 MetaClass

MetaClass i#id Reflector 1 PropertyTokenizer 414, SEIL T X8R Z4 18 1 R E A #
r, FESEEL T IREUE 2 B MERA S B ThRE . MetaClass 1 &M F B & LT -

/] Abl#E MetaClass MAEE—A%, % Reflector M EAM TR ZEMANALZ L

private Reflector reflector;

// ReflectorFactory st %, M T4 #% Reflector &%, REHKEK

private ReflectorFactory reflectorFactory;

MetaClass [ #)3E B BH & NI E M Class AN K Reflector Xf %, HHHHEN
MetaClass.reflector B, BRI



$F28 BMEE | 55

// MetaClass #Mi&F kR4 private 154589

private MetaClass (Class<?> type, ReflectorFactory reflectorFactory) {
this.reflectorFactory = reflectorFactory;
/) %l Reflector 34%, DefaultReflectorFactory.findForClass () ##E&ABiET, AL

this.reflector = reflectorFactory.findForClass (type);

// 1A &F k4 # MetaClass &
public static MetaClass forClass(Class<?> type, ReflectorFactory reflectorFactory) {

return new MetaClass (type, reflectorFactory);

MetaClass 7 b4 5 i ff) /& findProperty() /7%, & &1L i f MetaClass.buildProperty() /7 i%
SEERI, T buildProperty() /772383 Property Tokenizer ff b7 5 4% @ 218 X, B ARSEHLLF

public String findProperty (String name) {
// %34 buildProperty () 7 ik E I
StringBuilder prop = buildProperty(name, new StringBuilder()):

return prop.length() > 0 ? prop.toString() : null;

// F@2 findProperty () 7 ¢ BAk KR
private StringBuilder buildProperty(String name, StringBuilder builder) {
PropertyTokenizer prop = new PropertyTokenizer (name); // AT B P R A X,
if (prop.hasNext()) { // REFEZHFREX
// #4% PropertyTokenizer.name x5 89 &M
String propertyName = reflector.findPropertyName (prop.getName ());
if (propertyName != null) {
builder.append (propertyName); // it
builder.append("."):;
/] AiE A A 6 MetaClass X £
MetaClass metaProp = metaClassForProperty (propertyName) ;
// )3 PropertyTokenizer.children F8, #4544 R %3 builder FHRA
metaProp.buildProperty (prop.getChildren(), builder);
}
} else { // #)aio
String propertyName = reflector.findPropertyName (name) ;

if (propertyName != null) {
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builder.append (propertyName) ;

}

return builder;

public MetaClass metaClassForProperty (String name) |
Class<?> propType = reflector.getGetterType (name); // ZHKIGKEM3HH Class
/] FiGR ) st B4 MetaClass S &

return MetaClass. forClass (propType, reflectorFactory) ;

AT EERM T, MetaClass. findProperty()J7id R4k “.” SRUMRIE, H%ARN T
Fro

XHE BN User K telenum XA BHERZ R NOIRBE ER . o %18 A
PropertyTokenizer f##f7 tele.num & iA 345 2L children BN num, name F BN tele; SR 545 tele
IEINE] builder H{R47, 314 F metaClassForProperty() 7% A Tele 2461 % i (1) MetaClass % % ,
U3 buildProperty() 7 VAAL BEFRIAR num, B L, it CARAG BN T RERL, &
#1433 builder LRI FRFE N telenum. T T Eiki# A2 J5, MetaClass FoAth 17715t
FEBUAFEEfR T o

MetaClass.hasGetter()F1 hasSetter() /7 i 6t 5 1 Wi J& 1 7615 2057 22 7% 1) M 2 7654 0of 1) 8
P, XPATTEZERM, KB L, hasGetter() 7 iEABIHAT 44T & EEH B, XA
TR A2 AW Reflector.getMethods 4 & B setMethods 4 & . i 32 3 i 1 48 1
Reflector.addFields() 75 ¥ , 2 F B & A Xt B (0 getter/setter 77 3 B £ ¥ A0 1 5 (9
GetFieldInvoker/SetFieldInvoker X5, FTLA Reflector KR 15 il 36 & [ 7 BE i, XA 7 10
TTRFAGITT A FTRE R I RE R B B W78 M 10 getter/setter 77 V5. 46 KK B
MetaClass.hasGetter() 77 ¥ RS «

public boolean hasGetter (String name) {
PropertyTokenizer prop = new PropertyTokenizer (name); // M#7/IEA ik X,
if (prop.hasNext()) { // HEFLEEFRiLR
// PropertyTokenizer.name 4§ BMHA getter H ik, FHEAETF Aik X,
if (reflector.hasGetter (prop.getName())) {
// &%, X 28 metaClassForProperty (PropertyTokenizer) 7 k2 k@44
// ¥jmetaClassForProperty (String) 7kt EH, 24 BMEA K, TRAE1HWLEH

MetaClass metaProp = metaClassForProperty (prop) ;
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return metaProp.hasGetter (prop.getChildren()); // #JAAD
} else {
return false; // i#Jathm
}
} else {

return reflector.hasGetter (prop.getName()); // #)3thw

MetaClass.metaClassForProperty(Property Tokenizer) /7 V% i /= 2 il Ff MetaClass. getGetterType
(PropertyTokenizer) /7 i, 1'%} PropertyTokenizer "1 75 £, & 2 5115 B st — P Ab 38, ARG T+

private MetaClass metaClassForProperty (PropertyTokenizer prop) {
Class<?> propType = getGetterType (prop); // I &K XArRTHBike) £R
return MetaClass.forClass (propType, reflectorFactory);

// F@% getGetterType (PropertyTokenizer) 7 ik# 523
private Class<?> getGetterType (PropertyTokenizer prop) {
Class<?> type = reflector.getGetterType (prop.getName ()); // HKIBMHEAR
/] EAEKXFRFEA[1"IET T4, B2 Collection F£
if (prop.getIndex() != null && Collection.class.isAssignableFrom(type)) {//--- (1)
// it TypeParameterResolver T A X MAT/E Mo ER
Type returnType = getGenericGetterType (prop.getName());
// 4t ParameterizedType #H4TALEE, Bpitstiz A4 & KR BATAL SR
if (returnType instanceof ParameterizedType) { // ---(2)
Type[] actualTypeArguments = // KIRFEFREER L
((ParameterizedType) returnType).getActualTypeArguments ();
/] EETABE—T, ALK actualTypeArguments.length == 1 IAFI§42
if (actualTypeArguments != null && actualTypeArguments.length == 1) {
returnType = actualTypeArguments([0]; // ZR#HER
if (returnType instanceof Class) {
type = (Class<?>) returnType;
} else if (returnType instanceof ParameterizedType) {

type = (Class<?>) ((ParameterizedType) returnType).getRawType();



58

| MyBatis EERAE

}

return type;

// TF#% getGenericGetterType () 7 ik E M.
private Type getGenericGetterType (String propertyName) {
// ... try/catch RABRILIKHEL Kok
// #-¥% Reflector.getMethods £4 FiZ&M Invoker LIMEM LR, &7 WA getter Z kB EE
/] EREE I FRER
Invoker invoker = reflector.getGetInvoker (propertyName) ;
if (invoker instanceof MethodInvoker) {
Field method = MethodInvoker.class.getDeclaredField ("method");
_method.setAccessible (true) ;
Method method = (Method) _method.get (invoker);
return TypeParameterResolver.resolveReturnType (method, reflector.getType());
} else if (invoker instanceof GetFieldInvoker) {
Field _field = GetFieldInvoker.class.getDeclaredField("field");
_field.setAccessible (true);
Field field = (Field) _field.get (invoker);
return TypeParameterResolver.resolveFieldType(field, reflector.getType());
}

return null;

X EARARE I — IR 61 5 T MetaClass.hasGetter() 75 32 (1 3047 Wi #2 . 16 % 90 76 3 ot
orders[0].id XM EMERIA, W User 9 orders FERHFHE—ANITEE (Order FE) ) id F
BREAH getter 715, KBS BT ‘

(1) AT MetaClass.forClass() /738 User XRifX] MetaClass %t 533 hasGetter()
JTEITUGMENT, 2232 PropertyTokenizer @& iA R INMHNT/S, PropertyTokenizer X1 4/ name
{E M orders, indexName 79 orders[0], index A 0, children 34 name.

(23t A% MetaClass.getGetterType() 7 %, Bt (1) kb4 57, i getGenericGetterType()
JTEMRHT orders T BUIIZEAL, #3%) returnType 4 List<Order>%f [ ff] ParameterizedType %142, M.
2% A (2) BROL, S returnType 4 Order %f M7 [f] Class 542

(3) ZREEA Order 11 id FERTH getter 773, HAABHFE L,

735, MetaClass H14 —> public f&Hiff) getGetterType(String)E#, HiZ#5 hasGetter()
KL, WRSGxTRERETMN, R/5 VA metaClassForProperty() 77 i3 5% getGetterType
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(PropertyTokenizer) /7 V&3 EAT N — 408, AALRGINT -

public Class<?> getGetterType (String name) {
PropertyTokenizer prop = new PropertyTokenizer (name); // M B EAX
if (prop.hasNext()) {
MetaClass metaProp = metaClassForProperty (prop);// #/M metaClassForProperty () 7% &
return metaProp.getGetterType (prop.getChildren());// #JAAA

}
return getGetterType (prop); // M getGetterType (PropertyTokenizer) T

}

MetaClass 7 ff1 At get*() 77 vk HL AL 14 24, K 2402 B BAK T Reflector HIX R 77 SEBLA
RISANEHR T, HiRE S FELHTE .

AN, FEEE T ## MetaClass F findProperty(). hasGetter(). hasSetter()55 /7
PSR, fn SRR SC R U E R RIA R TR, W LAE RS R KB
.

2.2.6 ObjectWrapper

MetaClass /& MyBatis %2528 5 i 7015 BB FE AL EE, THEKE MyBatis X% R 400 17T
{5 BIALFE . ObjectWrapper LM R IIAEE, R THRMBHER, EEXT —RIE
WX RBIERE B, DAERRERN T,

ObjectWrapper ¥z [ E X0

public interface ObjectWrapper ({
// 4a% ObjectWrapper P304 2 il 4 Bean st %, NAMAAEEMAIRE getter F ik,
/] e RHEHRESE, NKRIEE key R TAF R value
Object get (PropertyTokenizer prop);

// 4% ObjectWrapper P332 &l Bean s %, WRAMAEBRMIAE setter 7k,
/] BRI EHRELSE, MEEIE key R TARM L value fE

void set (PropertyTokenizer prop, Object value);

/] EREMFE X BE, FAFBRTRE L BRI T T 8K

String findProperty(String name, boolean useCamelCaseMapping);

String[] getGetterNames(); // ZRTEEHLHRES
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String[] getSetterNames(); // ZBRTiLEMW M HMREL

/] PN Byt A XAG R B setter F ikt AMER
Class<?> getSetterType (String name);
/] REHT Rk F ik X A8 X B R getter F kM BAEMALR

Class<?> getGetterType (String name);

/] FI8 Btk Rk X5 X B R EH getter/setter 7 ik
boolean hasSetter (String name) ;

boolean hasGetter (String name) ;

/] A Btk A X 38T 04 B v ) 3 AR K 64 MetaObject 3%
MetaObject instantiatePropertyValue (String name,

PropertyTokenizer prop, ObjectFactory objectFactory) ;
boolean isCollection(); // #}EHNERZEH Collection £

void add(Object element); // M Collection %% add () # ik
<E> void addAll (List<E> element); // #/M Collection %) addall () # ik

ObjectWrapperFactory 1 57l ObjectWrapper %1%, I 2-15 .

A 2-15

DefaultObjectWrapperFactory SKE] | ObjectWrapperFactory # [, {H & 5231 ] getWrapperFor()
JHEIE A %, hasWrapperFor() 77 082635 ] false, 7 LAIZSEILSERR R A AT I, (B
5 ObjectFactory ML, FATAT LLZE mybatis-configxml H AL B E & X i ObjectWrapperFactory S
BUKHATY &, 7EJSTHI/ 40 MyBatis ¥JHEALIE S35 3% 5 R 4.

BaseWrapper j2 —NSEBL T ObjectWrapper # 11 {159, H#35 7 MetaObject %14, I
R T AR EEE TR, W 2-16 Fx.
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v & & BaseWrapper
@ 7 getCollectionValue(PropertyTokenizer, Object): Object
@ ¥ resolveCollection{PropertyTokenizer, Object): Object
@ ¢ setCollectionValue{PropertyTokenizer, Object, Object): void

A 2-16

BaseWrapper.resolveCollection() /7% 2 i i MetaObject.getValue() /7%, ‘BT EIERIE
R IFIREL 2 (B, MetaObject.getValue() /72 ) SEBRAE J& THI AN 44

BaseWrapper.getCollectionValue() /7 #: Al setCollectionValue() 77 12 2 i #1 J& 1 238 5 & 5
(B8, SRR BRI, XA T IER LI, X BT getCollectionValue() 7 7%,
setCollectionValue() 7 %18 & S H IS > .

protected Object getCollectionValue (PropertyTokenizer prop, Object collection) {
if (collection instanceof Map) { // %R & Map £%, W index # key
return ((Map) collection) .get (prop.getIndex());
} .else {
int i = Integer.parselnt(prop.getIndex());// 3RALMELSLA, M index K T4
if (collection instanceof List) {
return ((List) collection).get(i):;
} else if (collection instanceof Object[]) {
return ((Object[]) collection) [i];
} else if (collection instanceof char[]) {
return ((char[]) collection) [i];
} else if (collection instanceof boolean[]) {

// ...short. long. int FHMARERGHMGLE (%)

} else {

throw new ReflectionException("...");

}

BeanWrapper 47K | BaseWrapper fili 53¢, 3% 7 —4 JavaBean Xt & LA & i% JavaBean

KHIMf MetaClass X%, 448, &H M BaseWrapper 4k7K TR\ % JavaBean XF GAH
MetaObject X % .

BeanWrapper.get()/7 31 set() /LS RIEN 2N BHERIER, KR EMBMKRIEE, P
HBEAML, X E L, get() i AGIBATNGA, BEREWT, setQFENBMIEHAN A,

public Object get (PropertyTokenizer prop) {
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/] BEFINMEE, NATEEKEX T nane 5 H £ %R
if (prop.getIndex() != null) ({
// i#if MetaObject.getValue () F %K object sH & P HIIEE LA F K
Object collection = resolveCollection (prop, object);
/] RBREEAE, WEEANBiE
return getCollectionValue (prop, collection);
} else {
/] RBEFFEE, M name A ALi@x L, FRAHM Invoker 4% 5 ik TG 1
return getBeanProperty(prop, object);

private Object getBeanProperty(PropertyTokenizer prop, Object object) {
// ... try/catch KA kL& ME, Kok
/] WFEBM LA, EH Reflector. getMethods 4 P40/ 4) GetFieldInvoker 3, MethodInvoker
Invoker method = metaClass.getGetInvoker (prop.getName ());

return method.invoke (object, NO ARGUMENTS); // $KI&MHAL

CollectionWrapper SEH] T ObjectWrapper # [, H 52 T Collection<Object>2 7 [y} 4 ,
BB RKH > SBT3 24l UnsupportedOperationException 5%, SR HK T .

MapWrapper & BaseWrapper ] 57 —ANSEBIK, H 6§25 (2 Map<String, Object>2$ %%} 42,
T #% T MetaObject 1 BeanWrapper SCHLE, AH{& % T LLEAA M MapWrapper HO4CHD, i
ANEER .

2.2.7 MetaObiject

I#IE 2.2.6 X ObjectWrapper I/ FA 14138, ObjectWrapper HLAt T FRE/ 1t B X} G 14
SERRMEE . KT getter/setter %3 FITHAE, {HJ ObjectWrapper H XL TN AL IS — 3k, R
180 T xR RIS ENTL AR ONE, %S FLRE MetaObject HHSZHLHY .

A/NHTAG VEG A 40 MetaObject J2 40117 52 & 115 RIARHT I . MetaObject H =B i &5 X
LI

private Object originalObject; // J&4: JavaBean st%

// EXA-%BH ObjectWrapper 4%, L ¥4 7 originalobject £
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private

ObjectWrapper objectWrapper;

// %9 EHBl4k originalObject L] L, WEEOEANGBiTE, FRAEE LML

private

ObjectFactory objectFactory;

// %iFr4l#k ObjectWrapper ¥ L) st %, W@EENBit, RAEFTLMHHR

private

ObjectWrapperFactory objectWrapperFactory;

/] RTRIAHNEA Reflector HEWM L) 5%, HBCEABE, RETLME

private

ReflectorFactory reflectorFactory;

MetaObject 33 744 i He \ B LA S5 BLJ ObjectFactory - HSeH, Gl
FHI Y ObjectWrapper X%, fLASU1TF

private

MetaObject (Object object, ObjectFactory objectFactory,

ObjectWrapperFactory objectWrapperFactory, ReflectorFactory reflectorFactory) ({
/] It kit FE

this
this
this
this

.originalObject = object;
.objectFactory = objectFactory;
.objectWrapperFactory = objectWrapperFactory;

.reflectorFactory = reflectorFactory;

if (object instanceof ObjectWrapper) { // #/R#5% %2 Objectlirapper st£, M A4efk A
this.objectWrapper = (ObjectWrapper) object;

} else if (objectWrapperFactory.hasWrapperFor (object)) ({
// # ObjectWrapperFactory A% 4 % B 445 £4) 2 3 5 84 ObjectWrapper &%, MWk is A
// ObjectWrapperFactory, M DefaultObjectWrapperFactory.hasWrapperFor () 444
// &% false, P TVABEX ObjectWrapperFactory £HMITH &

this.objectWrapper = objectWrapperFactory.getWrapperFor (this, object) ;

} else if (object instanceof Map) {
/] FRIEXH A Map £, M4 MapWrapper i £
this.objectWrapper = new MapWrapper (this, (Map) object) ;

} else if (object instanceof Collection) {
/] ERIEFAE Collection (8, M4l# CollectionWrapper 3%

this.objectWrapper = new CollectionWrapper (this, (Collection) object);

} else {

/

/ ERIEITH AL B JavaBean s+ %, W4]# BeanWrapper 5 £

this.objectWrapper = new BeanWrapper (this, object);
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// MetaObject ##ik7 kA private 5% e, Rftiliid forobject () EAHAF k4l Metaobject *t %
public static MetaObject forObject (Object object, ObjectFactory objectFactory,
ObjectWrapperFactory objectWrapperFactory, ReflectorFactory reflectorFactory) {
if (object == null) {
// % object % null, M%—i&® SystemMetaObject.NULL_META OBJECT &/#F &} %
return SystemMetaObject.NULL META OBJECT;
} else {
return new MetaObject (object, objectFactory,

objectWrapperFactory, reflectorFactory);

MetaObject 1 ObjectWrapper * 5T 24 Il i1 771 , 5 41 hasGetter()- hasSetter() findProperty()
sk, R E A MetaClass HON R TVESEIL, AEBR. HAhT7 3802 KT X R %5
{77, XL LR S ObjectWrapper LA SEHL, i MetaObject.getValue()/setValue() /7 % »
% HLLL getValue() 7 VEABIHATNAE, BAREWT, setValueQRISEIALL, AHERA.

public Object getValue (String name) {
PropertyTokenizer prop = new PropertyTokenizer (name); // FRAT B F A K
if (prop.hasNext()) { // Z&EFRIEX
// ¥ PropertyTokenizer MAf/G 152 # Bk, 4134856 MetaObject # %
MetaObject metaValue = metaObjectForProperty (prop.getIndexedName());
if (metaValue == SystemMetaObject.NULL META OBJECT) ({
return null;
} else {
return metaValue.getValue (prop.getChildren()); // #)3st@FRAX
}
} 'else {

return objectWrapper.get (prop); // it ObjectWrapper FKILIE L Y L Ah

// F#@2 MetaObject.metaObjectForProperty () 7 ik FI:
public MetaObject metaObjectForProperty(String name) ({
Object value = getValue (name); // RIRIBZH B



B8 BMSHSE |

65

// AVt AR R 89 MetaObject £
return MetaObject.forObject(value, objectFactory,

objectWrapperFactory, reflectorFactory) ;

AT H B E AR, X AR AR UL “ orders[0].id 7 X AN JB 1 % ik 2K 01 5k 4 A
MetaObject.getValue() /7 ¥2: FR AT L FE «

(1) B User X RAHMN MetaObject ¥4, £ MetaObject.getValue() 754, £t
Property Tokenizer f##/r “ orders[0].id” %k X2 /5, H name 4 orders, indexedName 4 orders[0],
index A 0, children A id.

(2) i MetaObject. metaObjectForProperty() /7 VEALBE “orders[0]” FiET, KRS H
BeanWrapper.get() /7 723K HU orders #5491 % — Order X%, HAsei@id BeanWrapper.resolve-
Collection() /73K HX orders 5£ % 5, 4R J5 1 | BeanWrapper.getCollectionValue() 75 7:3KHX orders
LEPIE—DTOK. R, EANILFEH 5% 79 F MetaObject.getValue() 77 4.

(3) 133 Order Xt %), Bl HAHRIK) MetaObject %15, 8/ MetaObject.getValue() 77
A “id” Rk, BEE L, BEBREMERAREEBYENME, B User SR orders £
GREFE — Order TCE K id JEMEAH .

B 2-17 &R TZd BRI AR, A ERBHO~@ZBHHEN .

E'D’min’@l ingroup "main":RUNNING T Ao i " W 7 7
@ getBeanProperty(PropertyTokenizer, Object):167, BeanWrapper (0rg.apache.ibatis.reflection. wrapper), BeanWrapper.java
get(PropertyTokenizer):51, BeanWrapper (org.apache.ibatis.reflection.wrapper), BeanWrapper java
@ getValue(String):123, MetaObject (org.apache.ibatis.reflection), MetaObject.java
resolveCollection(PropertyTokenizer, Object):41, BaseWrapper (org.apache.ibatis.reflection, wrapper), BaseWrapper.java
® get(PropertyTokenizer):47, Bea nWrapper (org.apache.ibatis.reflection wrapper), BeanWrapper.java
@ getValue(String):123, MetaObject (org.apache.ibatis.reflection), MetaObject.java
(@ metaObjectForProperty(String):146, MetaObject (org.apache.ibatis. reflection), MetaObject.java
@ getValue(String):116, MetaObject (org.apache.ibatis.reflection), MetaObject.java
@ main(String[]):52, Main4 (com. o0, Main4.java

A 2-17

MetaObject.setValue() /7 V4 11 # 5 MetaObject.getValue() 75 1% KB, (HR H b — 441
TR EEEER, WRFERENEARNEN, S ObjectWrapper.instantiateProperty Value()
VI RERNER LA RN, HEREREVENES AN TR BEL TE.
ObjectWrapper.instantiateProperty Value() 77 %52 Fx Lk 2 Fl ObjectFactory $:1f# create() /515

CRIVSEBLZ DefaultObjectFactory) BB S4Bt B RIFT B G b %, X EMBE—F
BeanWrapper.instantiateProperty Value() 77 2 [ SZ 3 :

public MetaObject instantiatePropertyValue (String name, PropertyTokenizer prop,
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ObjectFactory objectFactory) ({
MetaObject metaValue;
/] FBEBMARE M setter F ikt AHER
Class<?> type = getSetterType (prop.getName());
// B EAF X, AR R
Object newObject = objectFactory.create(type);
metaValue = MetaObject.forObject (newObject, metaObject.getObjectFactory(),
metaObject.getObjectWrapperFactory (), metaObject.getReflectorFactory());
/] Emel N BT R, R E B SRR EE T
set (prop, newObject);
return metaValue;

}

B T MetaObject F1 BeanWrapper {113 isf 33 I ) 7 2 Ak B8 Jg 1 ik w4 2 IR ME AL
AT VI S R LS B AR T . BN getGetterType() getSetterType(). hasGetter().
hasSetter()Z 7718, #RR SR B RIERIAR, /5 A MetaClass AHF /7SI, XEA
FEGR, RSB EE T ASEEILY .

2.3 KRR

JDBC $3EKM 5 Java B3 T IBUE KA I AR S X MK, fiTLAE PreparedStatement Jy
SQL iBAI4bE SN, THEM Java KEIFEH AL IDBC JAY, 1 NG RAE hRIUHHR IS, 075 22
M JIDBC R RUEEH K Java 4. MyBatis 3 F AR b B 25 56 B L IR PIAIEE #, 4 2-18 P«

[ Jgava®BF |
javaType jdbcType
|
& [ TypeHandler | T
jdbcType I javaType
B
A 2-18

Y EEEE TR0, 7 MyBatis §118 ] JdbcType IX M2 443K IDBC H ¥
I, AR M i LT TYPE_CODE FB, it T JDBC JKAE java.sql. Types HAH N H 5 &
Gfg, I — AN A S codeLookup (HashMap<Integer,JdbcType>2K%) 4 1 H B 4S5
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JdbeType 2 [H] X B K 2

2.3.1 TypeHandler

MyBatis " T () R4 3% #4 & T TypeHandler #211, 7F TypeHandler 8 F1 b5 X T 4]
FUATTE, ZA T4 HPiK: setParameter() /7 147 30K 0HE JdbcType KA H# ik Java
KA, getResult() 7% B B 51 T HE H Java KBS JdbcType 2674,

public interface TypeHandler<T> {

// #ifit PreparedStatement # SQL EORRAHB, 2AHIEH JdbcType £ AR Java XA
void setParameter (PreparedStatement ps, int i, T parameter, JdbcType jdbcType)
throws SQLException;

//MR%UM%t?ﬁﬁﬁ%ﬁ%%m%ﬁ%,%%ﬁ%mea%ﬁ%ﬁﬁamﬂnm%ﬁ
T getResult (ResultSet rs, String columnName) throws SQLException;
T getResult (ResultSet rs, int columnIndex) throws SQLException;

T getResult(CallableStatement cs, int columnIndex) throws SQLException;

AFIER ' E & X TypeHandler 323, MyBatis 324t 7 BaseTypeHandler iX M %35, ‘B 5k
I T TypeHandler #11, JF4k7K T TypeReference %3S, HAkAKLEHIME 2-19 Fim.

A 2-19

£ BaseTypeHandler #1528 T TypeHandler.setParameter() /7 %1 TypeHandler.getResult() /772,
BTN TR, TEERKR, XHEAN TN T IEE 80 LIS S o s

public void setParameter (PreparedStatement ps, int i, T parameter, JdbcType jdbcType)
throws SQLException {
if (parameter == null) {
if (jdbcType == null) {

throw new TypeException("...");
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// ... k% try/catch Rk

ps.setNull (i, jdbcType.TYPE CODE); // #F& 54k null syt
} else {

// ... %% try/catch KAk

/] SREEHK, AFEMETE, BTEER

setNonNullParameter (ps, i, parameter, jdbcType);

// getResult () F ikt ib TR LI FIEM, RAFHAMH KT
public T getResult (ResultSet rs, String columnName) throws SQLException ({
T result;
// ... ... A% try/catch Kbk
result = getNullableResult (rs, columnName); // %7k, HEAEH, dFLER
if (rs.wasNull()) { // sPEAEM4FHRAE
return null;
} else {

return result;

BaseTypeHandler HISZHIK B Z, W 2-20 fin, {HRZREEZA PreparedStatement
F1 ResultSet %, CallableStatement FRIXT R 515, B LLAS i B

v =1 & TypeHandler ¥ =) & TypeHandler
v & u BaseTypeHandler v @ % BaseTypeHandler

@& ' NClobTypeHandler @ w BlobByteObjectArrayTypeHandler
& = ClobReaderTypeHandler & & BlobinputStreamTypeHandler
& » ByteObjectArrayTypeHandler © & EnumTypeHandler
@ % DateOnlyTypeHandler ® @ FloatTypeHandler
© = BlobTypeHandler @ ' ByteTypeHandler
& u DateTypeHandler & & TimeOnlyTypeHandler
@ & IntegerTypeHandler & » ObjectTypeHandler
@ w SqlTimeTypeHandler @& & ClobTypeHandler
@ @ NStringTypeHandler @ @ DoubleTypeHandler
@ % ArrayTypeHandler @ w ShortTypeHandler
@ % CharacterTypeHandler @ % LongTypeHandler
& ' BigDecimalTypeHandler % UnknownTypeHandler
& & StringTypeHandler & ByteArrayTypeHandler
& % EnumOrdinalTypeHandler 2 BigintegerTypeHandler
& = SqiTimestampTypeHandler © = SqlDateTypeHandler
& % BooleanTypeHandler

A 2-20
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X B L) IntegerTypeHandler 471 f&j #4148, FoAt B ST 8 2 A SRR

public class IntegerTypeHandler extends BaseTypeHandler<Integer> {

@Override
public void setNonNullParameter (PreparedStatement ps, int i,
Integer parameter, JdbcType jdbcType)
throws SQLException {

ps.setInt (i, parameter); // i/l PreparedStatement.setInt () LHAMLGT

@Override
public Integer getNullableResult (ResultSet rs, String columnName) throws SQLException
{

return rs.getInt (columnName); // #/ ResultSet.getInt () FIRIET 5|44

@Override
public Integer getNullableResult (ResultSet rs, int columnIndex) throws
SQLException {

return rs.getInt (columnIndex); // #M ResultSet.getInt () HKIRIET F|E

@Override
public Integer getNullableResult (CallableStatement cs, int columnIndex)
throws SQLException {
return cs.getlInt(columnIndex); // #/A ResultSet.getInt () EIIG7E 5|44

}

—RUEBUT, TypeHandler I T SE MBS B LI B 8B MUK RIS, AL £ S £
B Java XFRIITER [ S 6 18158 FH 20 R S SOk o 5 38 BB A (<resultMap>
TRD SERB.

2.3.2 TypeHandlerRegistry

AMH5E TypeHandler £ 11  HIhAE2 5, MyBatis 0B 1 TypeHandler £ 11528, 4nfa
JE T3 WA TypeHandler £ 1 SEHSE RS HAIR ? X p AN AN TypeHandlerRegistry 5¢
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Buff), 7F MyBatis #JEafbid s, £ APTH CMK TypeHandler BIX R, F S B S 2
TypeHandlerRegistry ', i TypeHandlerRegistry 1 #E FIX 8 TypeHandler X %

Fi%#k%EF TypeHandlerRegistry H 1A% O 7 BUHI &

// it% JdbcType 5 TypeHandler ZM#9st X &, b JdbcType B—AKFEER | TR JDBC £

/) EES IR TFALREFRAEEH, HHEK Jdbc RBHHRR Java £

private final Map<JdbcType, TypeHandler<?>> JDBC_TYPE_HANDLER MAP =
new EnumMap<JdbcType, TypeHandler<?>> (JdbcType.class) ;

/) %k T Java £HE45E JdbcType A, F&% A4 TypeHandler 3, Blhe: Java £M P String Tk

/) HMRHIBEM char, varchar ¥ $#£8, FAAE—S XA

private final Map<Type, Map<JdbcType, TypeHandler<?>>> TYPE_HANDLER_MAP =
new ConcurrentHashMap<Type, Map<JdbcType, TypeHandler<?2>>>() ;

/) it& T 43 TypeHandler #) £ R AR Z LA E 4 TypeHandler %
private final Map<Class<?>, TypeHandler<?>> ALL_TYPE_ HANDLERS_MAP =

new HashMap<Class<?>, TypeHandler<?>>() ;

// % TypeHandler £&#47iR
private static final Map<JdbcType, TypeHandler<?>> NULL TYPE HANDLER MAP =

new HashMap<JdbcType, TypeHandler<?>>();

1. ;M TypeHandler 31 %

TypeHandlerRegistry.register() /7 1% 5¢ 3 T V£ TypeHandler Xf RIGTHRE, ZEMERES A L
R PYAE S RN TypeHandler %% . register) 7 EH LM EH, I e B % 2 8] iR 5% R a0
221 ffR. |

THERSHO~@®IXFSA register() /7%, FHARH register() 77 1 B 3R 3 B 55 R | R e 61
TG4 TypeHandler (ITHRE, ARG AH ERO~O©LIEMRE, A FE AR AT
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register (String)

I register (String, String) l register (Class) @I register (JdbcType, TypeHandler)
/ \
| register (Class,Class) @| register (TypeHandler) l
reglster(TypeReferencx /
TypeHandler) reglster(class TypeHandler)—l lregister(Class,JdbcType,Class) |
\
@[ register (Type, TypeHandler) I | register (Class, JdbcType, TypeHandler) |

v /

@ | register (Type, JdbcType, TypeHandler)

A 2-21
ME 2-21 HATLLEH, 25 register) H LA S A EH@ERIEMINEE, RAVERNB
ZINERSEI, H=ASH A8 e T TypeHandler REWGALFER Java K%Y, Jdbe HKAILL K
TypeHandler %f % .
// register () # M EXKDH E R4 T

private void register (Type javaType,
if (javaType != null) { // MR EAHIEL T TypeHandler sEB LI Java £ 8

// HIBAEE Java £A f TYPE HANDLER MAP %4 P54 TypeHandler £4

JdbcType jdbcType, TypeHandler<?> handler) ({

Map<JdbcType, TypeHandler<?>> map = TYPE HANDLER MAP.get (javaType) ;

if (map == null) { // #1##7%) TypeHandler %4, ## /% TYPE HANDLER MAP ¥
map = new HashMap<JdbcType, TypeHandler<?>>();
TYPE_HANDLER MAP.put (javaType, map);

}
map.put (jdbcType, handler); // # TypeHandler % /EZ#%| TYPE HANDLER MAP %4

}
// %1 ALL_TYPE HANDLERS MAP %4t TypeHandler (% f= 3} K #) TypeHandler %

ALL_TYPE_HANDLERS_MAP.put (handler.getClass(), handler);

FEO~@IEA =4 register() /7% B + 2 2R 5B TypeHandler 257 2 X ffi@MappedTypes
TEM# A @MappedJdbcTypes 1%, @MappedTypes VEf#H T 18 8% TypeHandler SZH S At % kb B
) Java KR EE S, @MappedIdbeTypes VEf#F T 46 8% TypeHandler SEELKAEMS 4 FE ) JIDBC
KRES . register() TR EH O~ K BARASZII T -
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// register () kM EHDH ER4T .

public void register(Class<?> typeHandlerClass) {

boolean mappedTypeFound = false;
// 3 I @MappedTypes M
MappedTypes mappedTypes = typeHandlerClass.getAnnotation (MappedTypes.class);
if (mappedTypes != null) {
// #¥ER@MappedTypes M ¥ I5E 6 Java £ AR BATEM
for (Class<?> javaTypeClass : mappedTypes.value()) {
[/ B R ER R ABAE A RSEE TypeHandler R ZG, X EHO 442
register (javaTypeClass, typeHandlerClass);
mappedTypeFound = true;

if (!mappedTypeFound) {
// k3% % @MappedTypes EM, X EHKQ4k L4 2
register (getInstance(null, typeHandlerClass));

// register () FEHEHQMN EN4T:
public <T> void register (TypeHandler<T> typeHandler) {

boolean mappedTypeFound = false;
// #I@MappedTypes &M, FHA&IE@MappedTypes EMIEE M Java £ R BATIEM, E4HE ETHOLEM
MappedTypes mappedTypes = typeHandler.getClass () .getAnnotation (MappedTypes.class);
if (mappedTypes != null) {
for (Class<?> handledType : mappedTypes.vélue()) {
register (handledType, typeHandler); // X @ EHO4LE
mappedTypeFound = true;

}
// M 3.1.0 AT+, TARIE TypeHandler £ & A& KT p ) Java £8, X TR
// #A# TypeHandler £IEF B 4K TypeReference XA £
if (!mappedTypeFound && typeHandler instanceof TypeReference) {
// ... A% try/catch KAk
TypeReference<T> typeReference = (TypeReference<T>) typeHandler;
register (typeReference.getRawType (), typeHandler); // X EHQLE
mappedTypeFound = true;
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}
if (!mappedTypeFound) ({
register ((Class<T>) null, typeHandler); // ¥(Ri#%hE, HEHOLE

// register () FkHEROHEIN 4T :

private <T> void register (Type javaType, TypeHandler<? extends T> typeHandler) {
// #I@MappedJdbcTypes iEff
MappedJdbcTypes mappedJdbcTypes

= typeHandler.getClass () .getAnnotation (MappedJdbcTypes.class) ;
if (mappedJdbcTypes != null) {

// HAE@MappedJIdbcTypes i M35 F 45 JDBC £ M #4772 Mt
for (JdbcType handledJdbcType : mappedJdbcTypes.value()) {

register (javaType, handledJdbcType, typeHandler); // X\ EHD TR EM
}

if (mappedJdbcTypes.includeNullJdbcType ()) {

register (javaType, null, typeHandler); // XK@ EHDZ R EM
}

} else {

register (javaType, null, typeHandler); // XWEHD TR EM

ER2FE register() 5 V5 B 4 AR & 7E 1] TYPE_HANDLER MAP # & fl ALL TYPE

HANDLERS_MAP #4&71/ TypeHandler Xf %, ifiE#HKGZ[7 JDBC TYPE_HANDLER MAP
£ A7 M TypeHandler %1 %, HEAKSZHIITF:

// register () Z kM EROWH ERNL T

public void register (JdbcType jdbcType, TypeHandler<?> handler) {
// EM IJDBC A} 4y TypeHandler
JDBC_TYPE_HANDLER MAP.put (jdbcType, handler);

TypeHandlerRegistry B T #&4E7E M 8.1~ TypeHandler [¥] register()E #%, it 7] LI BN T

() TypeHandler £z [ SEIN, HH 5 BiX & TypeHandler SEEBK M. T RE EHRO M Ak
SR
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// F@EZ register () 7 M EHROWEIN, T-EA k83435 E 6 F 6 TypeHandler FIHE I T iz M
public void register (String packageName) {
ResolverUtil<Class<?>> resolverUtil = new ResolverUtil<Class<?>>();
// BRIEELOTH TypeHandler #v EIE
resolverUtil.find (new ResolverUtil.IsA(TypeHandler.class), packageName);
Set<Class<? extends Class<?>>> handlerSet = resolverUtil.getClasses();
for (Class<?> type : handlerSet) {
[/ AEABARE BOARMER
if (!type.isAnonymousClass() &&

ltype.isInterface() && !Modifier.isAbstract(type.getModifiers())) {
register (type); // R EHO% 45 8 iE Mk

B J5 K% TypeHandlerRegistry Fiti /i, £i@it Fid register() /75 1R 2 SEAtiZE AL VE M5t
M) TypeHandler Xt %, fRiB&RASAIT -

public TypeHandlerRegistry() {
/) ... XEFERA String #8%# TypeHandler st 69 iEM, AL A48 X 4 TypeHandler # A
£ (88 )

// StringTypeHandler 4t 4 ¥ # 3% M String % #& # # & null ( JdbcType ), Ff A @
TYPE_HANDLER MAP
// %4iEMiZst%, % ALL_TYPE HANDLERS MAP %4 E#M StringTypeHandler

register (String.class, new StringTypeHandler());

// NStringTypeHandler % # M String £ A 4434 NVARCHAR, FfvA® TYPE HANDLER MAP
// EAEMiZst%, % ALL TYPE HANDLERS MAP %4 E#M NStringTypeHandler

register (String.class, JdbcType.NVARCHAR, new NStringTypeHandler ());

// ... ...String & T4 VarChar, Char ¥ $# JdbcType, EM5 LA KAEM (%)

// %] JDBC_TYPE HANDLER MAP %-4-iZ# NVARCHAR *} £ #) NStringTypeHandler
register (JdbcType.NVARCHAR, new NStringTypeHandler());
// ... EMEAL JdbcType £ st B#Y TypeHandler #9idf2 £ (%)
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2. &% TypeHandler

NATEEM TypeHandler X R ThAEZ &, H RN TypeHandlerRegistry #2141 253
TypeHandler %t % {1 Zh ¢ . TypeHandlerRegistry.getTypeHandler()/7VES2H T M _FiRPUANEE & gk
Bt TypeHandler % )26 . TypeHandlerRegistry.getTypeHandler() /5 VEH £ A E#, XL E
BZIAHRX R ME 2-22 BizR.

LgetTypeHandler (Class) | [getTypeHandler (Class, JdbcType) I LgetTypeHandler(TypeReference) I

) I getTypeHandler (Type, JdbcType) |l< L getTypeHandler (TypeReference, JdbcType)

ljetJdbClﬁﬂdlerMap (Type)
@ | getMappingTypeHandler (Class) 1

[ getJdbcHandlerMapForSuperclass (Class) | ©) l getTypeHandler (JdbcType) ]

A 2-22

i — RYNKAEHH 2 J5, TypeHandlerRegistry.getTypeHandler() 77 ¥ ] % /™ 2 %5 #52> 1 F
TypeHandlerRegistry.getTypeHandle(Type,JdbcType)iX N E# i%, EARIEFEEM Java HKAIFN
JdbcType KAYEHAH R TypeHandler %1%, BAASZHLNT .

private <T> TypeHandler<T> getTypeHandler (Type type, JdbcType jdbcType) {
/] EE (SA) Java £ s EH TypeHandler &4
Map<JdbcType, TypeHandler<?>> jdbcHandlerMap = getJdbcHandlerMap (type) ;
TypeHandler<?> handler = null;
if (jdbcHandlerMap != null) ({
// A3 JdbcType (& # 3% TypeHandler s+ £
handler = jdbcHandlerMap.get (jdbcType) ;
if (handler == null) {
handler = jdbcHandlerMap.get (null);
}
if (handler == null) ({
// %R jdbcHandlerMap RiEM T —/ TypeHandler, M4 Mt TypeHandler st £
handler = pickSoleHandler (jdbcHandlerMap) ;

}

return (TypeHandler<T>) handler;
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fE TypeHandlerRegistry.getldbcHandlerMap() /¥, 245l TYPE_ HANDLER MAP &
Fr g5 Java KB %R ¥ TypeHandler £ 275 GV . WMRRVILG, WA LLiZ Java K
B, R KR B TypeHandler 84 NWIMEE S WAFIECHIBMLIIK, MK
%R ) TypeHandler £ & #1448 NULL_TYPE_HANDLER_MAP #7iH . getidbcHandlerMap()
FBARSLI T

private Map<JdbcType, TypeHandler<?>> getJdbcHandlerMap (Type type) ({

/] BHRIEE Java £R R TypeHandler 4
Map<JdbcType, TypeHandler<?>> jdbcHandlerMap = TYPE_HANDLER MAP.get (type);
if (NULL TYPE HANDLER MAP.equals (jdbcHandlerMap)) { // W 2T AT EAIFIR

return null;

/] #HEALIEE Java £A 8 TypeHandler %4
if (jdbcHandlerMap == null && type instanceof Class) {
Class<?> clazz = (Class<?>) type;
/] ERRXEN B TypeHandler £4, HEAMBES
jdbcHandlerMap = getJdbcHandlerMapForSuperclass(clazz);
if (jdbcHandlerMap != null) {
TYPE HANDLER_MAP.put (type, jdbcHandlerMap);
} else if (clazz.isEnum()) { // #AHFEBHLE
register(clazz, new EnumTypeHandler (clazz));

return TYPE_HANDLER_MAP.get(clazz);

}

if (jdbcHandlerMap == null) { // ¥ANULL_TYPE HANDLER MAP 4% TypeHandler %4
TYPE_HANDLER MAP.put (type, NULL TYPE HANDLER MAP) ; '

}

return jdbcHandlerMap;

// F@2 getddbcHandlerMapForSuperclass () # k8 £ I:
private Map<JdbcType, TypeHandler<?>> getJdbcHandlerMapForSuperclass (Class<?> clazz) {

Class<?> superclass = clazz.getSuperclass();
if (superclass == null || Object.class.equals (superclass)) {
return null; // X %% Object K null M FHKLE R
}
Map<JdbcType, TypeHandler<?>> jdbcHandlerMap = TYPE HANDLER_MAP.get (superclass);
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if (jdbcHandlerMap != null) {
return jdbcHandlerMap;
} else {
// 483 E KKK B TypeHandler £4

return getJdbcHandlerMapForSuperclass (superclass);

TypeHandlerRegistry.getMapping TypeHandler() /7 ¥ 2 #R #5458 72 f) TypeHandler 2874, B2
ALL_TYPE _HANDLERS_MAP 4 ##5#k TypeHandler 5t % .

TypeHandlerRegistry.getTypeHandler(JdbcType) 77 ¥ & AR 4% 5 & # JdbcType A, M
JDBC_TYPE_HANDLER_MAP % & #2548 TypeHandler % R . iX #5712 Se LA X fai 8, fRAD
AR T

WJE, BT MyBatis 4 B 42 4tff) TypeHandler 523, FRATH AT LA N E %€ LI TypeHandler
B, W75 2 7E mybatis-config.xml it B X4 fi<typeHandlers>¥5 £ F, AR ANAH R
<typeHandler>%7 i liC &, FF46 7€ A & LK) TypeHandler £ 5LHI2K. £ MyBatis HJ4A4k N 2>
Briz i s, 44 1% TypeHandler 285! )%} S M 2] TypeHandlerRegistry 7, fit MyBatis J5 4243
M. fEJG /48 MyBatis ¥J460E IE 4R B LA E

2.3.3 TypeAliasRegistry

fE0 'S SQL iEA)IF, 6 5l 44 m] LA [ EE AR A S 469, BNk & BB A 1R Kl 3RAT— A%
SR 5 18 5 45 15 4 . MyBatis ¥ SQL 15 ) B 4% KL & 3#E4T 7 BRI &, MyBatis
A ACA—ADERM—A04, ZJasta] LUl 5 4 5] Fizd.

MyBatis i#id TypeAliasRegistry 2858 i 4 1 M AVE B ) Th B, TypeAliasRegistry (454t
W, €ilid TYPE_ALIASES ¥ Bt (Map<String, Class<?>>2%1) & 74 5 Java 2582 i)
HIXFI K 2, i8id TypeAliasRegistry.registerAlias() /5 125 58 BIE M 48, %75V (9 BARSZ B4 F -

public void registerAlias(String alias, Class<?> value) {
// ... ¥# alias A null, W AEEFF (&)
String key = alias.toLowerCase (Locale.ENGLISH); // ¥ L4415
/] KA B AT LR
if (TYPE_ALIASES.containsKey(key) && TYPE ALIASES.get (key) != null
&& !TYPE ALIASES.get (key) .equals(value)) {

throw new TypeException("...");
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TYPE ALIASES.put (key, value); // E#MA %

£ TypeAliasRegistry & S %EH, BRI Java MIFEASSHY K B HHY | FEALTY ) 3
B K HHZH A | Date. BigDecimal. BigInteger. Map. HashMap- List. ArrayList. Collection.
Iterator. ResultSet ZRAIGRIMN T 54, KRBT S, 1E1EE 5% TypeAliasRegistry FIJRIDH
1T%2.

TypeAliasRegistry FIEHH AN FTIETEN B — T, registerAliases(String, Class<?>)H £ £
e E B THARZ, HNEELKFRIFMAL; registerAlias(Class<?>)H #1222 i 1 HL
@Alias VEf#. XPANTTERSEIAT -

public void registerAliases (String packageName, Class<?> superType) {
ResolverUtil<Class<?>> resolverUtil = new ResolverUtil<Class<?>>();
// BRIEE O TH superType £ £
resolverUtil.find (new ResolverUtil.IsA (superType), packageName) ;
Set<Class<? extends Class<?>>> typeSet = resolverUtil.getClasses();
for (Class<?> type : typeSet) ({
// LA AL, HrARMEE
if (!type.isAnonymousClass() && !type.isInterface() && !type.isMemberClass()) {

registerAlias (type);

public void registerAlias(Class<?> type) {
String alias = type.getSimpleName(); // (&M EL#K (FELE2)
// #HReAlias EfE
Alias aliasAnnotation = type.getAnnotation(Alias.class);
if (aliasAnnotation != null) {
alias = aliasAnnotation.value();
}
[/ PR S RAEEGE, 2¥AiLKE TYPE ALIASES £4F

registerAlias (alias, type):
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24 BiSER

BUFH HEE— AN 5 TR EERMAL, HERFRSESETHZ RN HE
AT LA Bz 4 A RO BN AR A AR RGOSR, T LA BV T R A R S 4E N A
W, WP RS TS . B HENG RRSHEERMSITN AAKES, FrUHEE
BB ANEEE, BN IR % AR I IE R IBAT .

75 Java FF & H 3 L E H EHEZE A Logdj. Logdj2. Apache Commons Log. java.util.logging.
sifdj %, X T BXAMOEOARME. N T4 XETAMEND, MyBats X7 &4
o H SO EEMA, Ho ERE R HEAELR A T AR KERES .

2.4.1

EARR RN

B, BAE RN AR PN KRN

B—RFEN: AEFELZT NIRRT EMERE, FEk, —MRRATME—
TER 57

BERBHEN: R ANRRN T XS 1, #EREN T2 MXR 2, 15U
T1 % XA P EFTE IR 1 #AAHK 2 i, B P AT REA RAEZL,
ALA T2 REA T1 TR, BFBEREHREN, o LIHBRAISOTH R EAE
Bk ARE R

A B E I R R BOZ R B BB B AR SEIL,  —F AR MK
B AREEED, WMREORNIZRBE AT, HEARSEIENZ TR R . @
ki, RATE@EAEORE. ST REEBUE IO, RERMHK S
KB,

BEORRBEEN: — A0 B —ANREEBIPOZ @ E R/ NN b f kU, AT
FE B R, AT IR BER (8 1, RO SERLX Pl I 7 SR 2 A
B . RATERBERIHHIhAE — D, XPEHARRIESEBIRMIRTT R —.
SHORAFEN . — A% RLZ R HA SRR DI T . RSk, R RIRATI
KRS .

Fri-2 B PR BN BRI, MBS, sk, SRR ERMLN, &
AR AR S AR S PR R 3 7 SR T S 8 S 3 ke 1 S TR A SR il 2 7 7 K

FEXAKBEN G, Fi-HARENEREMORD, bREMENAREIL T ENRFIRT
X RLE B R
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T E BERSERN A, RSB H R MR B T8 ORI S 8K T
EAERI R R, IERC AL 7 ELE M 2K e A F 3 R s I 0 AR O IR LS A4
ERC AR AW KA A, TR,
o BAEEDO (Target): WHHAEWEEMHED.
o TWEEMME (Adaptee): —MBIEM T, Adaptee HKrhg HiF L %&B4H, (B HEED
ANReBCR A # ERAEA

*  &ACA (Adapter): Adapter SEHL T Target #[1, 4% T 4> Adaptee %% . Adapter
TESCH Target 8 O b 75, S48 FIZAE4 Adaptee TR A /7i%, B Adaptee
FEREARH)ML 5

THEREERSEAKE, WE 2-23 Fir.

A 2-23

EAER SN R T ABA AN . NAEFEESHIAE ML, B8O M%%
RIRREFF AR, WITEERAEA . X P75 T oS & SR B s I O & Re, 52
AR . REAR, ERCHEEAELIRME Adapter 77 R FEE DIER, S TR EH
Adaptee K, #% 7B Adaptee SEBE L, IXFF& “TFI-2HEA” M. 44 H Adaptee
HEWHE AN, RERMF Adapter BITT, XWRMFE “Fr-2H" B,

fE MyBatis () H B8, s 7 &R MR, MyBatis 9358 F L H S8, 5
THAMED (HRE/FHENAH org.apache.ibatis.logging.Log #/1). {H Logdj. Logdj2
HH =07 A EAMX MR OB AME, MyBatis 47 8RS FX S8 =5 0 E 44,
EHHEHERPEM|ET LM Adapter, B XEFE=FHEHAGI S OEOERA T
org.apache.ibatis.logging. Log 1, 1Xtf MyBatis P85t AT LA%i—ifid org.apache.ibatis.logging.
Log #% N A 5 =77 H 4 ThkE

LREFHAEL ZHEREN, SUEBRFERERES (BN BRI RAELE %N
B, BRSO R M S A REAT AU S, XA ) R AT LA B R T, 390 T 4R R A A% 0l 5B i 1
MERE, Blin, BFFERATED A, HENPEERRTH#O B, MERESHEEXRISHE,
WA FA S B SR AR, TRHEH RGHTEN, XM THERIT A AT .
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242 HEERR

AT HER 1 2 R 8 =05 0 S48 & B K Log 25, HEH A, 40 java.util logging
#ft 7 All. FINEST. FINER. FINE. CONFIG. INFO. WARNING % 9 #4¢J], T Log4j2 M
4 trace. debug. info. warn. error. fatal iX 6 F' H £ 4 . MyBatis 48— 324t 1 trace. debug.
warn. error UM, iXFEA L EF HEHELEN HEZHEM, T ELRZHESFHHE

MyBatis [¥] H B T org.apache.ibatis.logging 0+, ZAEHRHEIT Log # N EX T HE
BEHThEE, MR HEERE B LTI, LogFactory T.) K63t agdx M H EAME
Ao #s, i 2-24 P,

v = % Log (org.apache.ibatislogging)
© & Log4j2loggerimpl (org.apache.
4 | ©® % StdOutimpl (org.apache.ibatis.c
"r“‘mgg © & Jdk14Logginglmpl (org.apache.
1 @ o SlfdjLocationAwareLoggerimpl (
) © = Slf4jlmpl (org.apache.ibatislogg

© & Nologgingimpl (org.apache.iba

© ' JakartaCommonsLoggingimpl (¢
@ o Slf4jLoggerimpl (org.apache.iba
@ » Logdjlmpl (org.apache.ibatislog
‘% Log4j2impl {org.apache.ibatislo
¢ % Log4j2AbstractLoggerlimpl {org

& 2-24

1 LogFactory 2SN 24T Hgp ARG ER, B 4R H P IndIF s At B2 H S AF
ERLSL, SRJE# ] LogFactory. logConstructor iX M AF B, 183 Al B =77 H EA MK
ERCAE, AAREL TR,

/) RFELAAEAGE = B AT R E RS M Tk

private static Constructor<? extends Log> logConstructor;

static {
/) F@aeststdft B 4480 tryImplementation () & &t AT £k m#, BARA IR
// useSlf4jLogging ()--> useCommonsLogging () --> useLog4J2Logging ()-->

// useLog4JLogging () --> useJdkLogging () --> useNoLogging ()
// #¥, #AMA useIdkLogging () F E#NKAG%e T :

tryImplementation(new Runnable () {
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@Override
public void run() {

useJdkLogging() ;

1)
[/ .. AR EEEA use* () F ik eRAAE A useddkLogging () F ik £, KARAEME LT

LogFactory.trylmplementation() 75 % & 4% 4 K Wl logConstructor 7 B, # v 2% M i Fi
Runnable.run() /7% (JER, A& start() 772, W0 ERARFDFTR, H £ use*Logging() /7%
iX B P useJdkLogging )ABIHATNE, BARARRL T

public static synchronized void useJdkLogging () {

setImplementation(org.apache.ibatis.logging.jdkl4.Jdkl4LoggingImpl.class);

private static void setImplementation (Class<? extends Log> implClass) {

try {
/] RBIFRERBOMET %
Constructor<? extends Log> candidate = implClass.getConstructor (String.class) ;
Log log = candidate.newInstance (LogFactory.class.getName()); // F#|ii&fe R
/] ... WEBE (%)
logConstructor = candidate; // #%4 logConstructor F#&

} catch (Throwable t) {

throw new LogException("Error setting Log implementation. Cause: " + By L)

Jdk14Logginglmpl 553 T org.apache.ibatis.logging.Log #[1, J&f%E 7 java.util.logging.
Logger X%, org.apache.ibatis.logging.Log % I {f) 3 i 4> #8331 i java.util logging Logger %t %
SEL, XSGR BRE R AR e 4 — 8. Jdk14Logginglmpl [XSZBL40 T«

public class Jdkl4LoggingImpl implements Log ({
private Logger log; // J&JE###) java.util.logging.Logger i+ %

public Jdkl4LoggingImpl (String clazz) {
log = Logger.getLogger(clazz); // #4#4t java.util.logging.Logger i %
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}
/] ik RAHEHLT java.util.logging.Logger X £ 8948 5 75 ik
public void error(String s) { log.log(Level.SEVERE, s); }

public void warn(String s) { log.log(Level.WARNING, s); }
/) e .. BRI 8 A error () F kA warn () ik EM (%)
}

SEH T org.apache.ibatis.logging. Log # I () H A& AL 28 5 Jdk14LoggingImpl 28181, iX EANF
Bk, BNERIIEE AT LS E IR HAT ]

243 RIE#EARXE DK shERE

E T —/NEAGI IDBC iR ThRe &3 LA RS JDK shAERIA R ER, A
TER SN H ER T JIDBC WRTHAEISEBLZ B, Zodlefii s gd — FAREEM A LA & JDK 303
AR T fty S TR B

T RERBEER, ERREWE 2-25 Fix.

a0 operation()

A

© RealSubject . | 4

@ operationd M ® operation) void |

K 2-25

o, Subject EFEFFH ML 552 #5482 11, RealSubject A2SLHL T Subject 2 H ) H N5,
Proxy /&L T Subject # I fIfREE, Hrh$% T RealSubject W% . T HALHEWM)
RealSubject Xt [ /7%, T2 Proxy X RSB KINAE. Proxy.operation() /7 ¥2: i 5L EH £ 1
Fi RealSubject %t % ] operation() F LM AT EIEM W K E 4, HEAE T X ZH,
Proxy.operation()2>7F RealSubject.operation() /7 72 F 1 5 #EAT TUAC B AIAR SC I J5 B AL B . IX 5
REFTIER “ARER,

i FH AR B AR 20 ] LA 1) F2 7 %) RealSubject Xt RG], SR AEAT AL 55 A0 BE 7Y 5 #E4T 41
FHITACEEAN f5 B AL HE . AR ERT DU F LB B N E M Thae, FRA1ANE & W H0E 2 —
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ANV BOBRAE, TG LU 25 9 B (08 8 E HIEWAE P A . ZER IR sh Rk 7T LAA 24
MR X AR B, RGEVT BN, BT AR R — MBS, B I B AT T S
FEEHERME, REXNRP AR BRAE EEMNEEE, YRGHEIETEM AN, iR
ST PE A IR IR B 5HE . MyBatis HPREIRINE AR RBUR BB R Ik, Foh, A
T LAY EIE RealSubject X R G WAE Z MK R, E—EFE LS T MAEIHECER.
EFHEABRXFREEAX BN “BSREER, X F NE G Bk B )
RealSubject K@ BIE —4 Proxy 2K, HFERHEMRMEH, XS HIAERR Proxy 2.

B Java FEMEETTRES UL, BATATME A IDK ShaAC M vux AN 9 . JDK #hA4E
P [#)4% 0> & InvocationHandler ¥ 1. X B t—4 InvocationHandler 7RI SEER, LRSI F .

public class TestInvokerHandler implements InvocationHandler {
private Object target; // AE#ILF3t%, 432 RealSubject 3%

public TestInvokerHandler (Object target) { // M7 ik

this.target = target;

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

/] EPATRG R AT TR ..

Object result = method.invoke (target, args);

/] EPITRSFRZIEHE RN . ..

return result;

public Object getProxy() {
/] RIEREFR
return Proxy.newProxyInstance (Thread. currentThread() .getContextClassLoader (),

target.getClass () .getInterfaces(), this);

// BTHB@RSE, main () FERBELREAESL —ANE P
public static void main(String[] args) {
Subject subject = new RealSubject();

TestInvokerHandler invokerHandler = new TestInvokerHandler (subject);

/] HERAREsTH
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Subject proxy = (Subject) invokerHandler.getProxy();
// ARREE W F %, ©4LAM TestInvokerHandler. invoke () # i

proxy.operation();

Xt F 75 B A FEARIEAT ML, HRERME— InvocationHandler SLELEI AT, 7EFEFiE
1THf, JDK 2%/ RealSubject ZKFNEA AREE I INE B ERINLF, 2 J5 81X B AR X}
Ko ’

R IDK BhAREA @K FEE, EHEHM IDK RAZ 1.8.0, AF JDK kK
A ) Proxy KL AREAMMER, HatkBEAZE. IDK shARBEAHRLIHMAO LR
Proxy.newProxylnstance()IX M A 7%, BRI =ANSH05 A2 NS A 4 B AR 2K N 3%
2. WA RLBRED . EHEAEM InvocationHandler X% . Proxy.newProxyInstance() /7% i)
BARSLBN T

public static Object newProxyInstance (ClassLoader loader, Class<?>[] interfaces,

InvocationHandler h) throws IllegalArgumentException ({

final Class<?>[] intfs = interfaces.clone();

/] .. AR R E AR

Class<?> cl = getProxyClass0O(loader, intfs); // H®BRE%E
// ...%A% try/catch K&k Ffetg X FF L2

/] KRB LM E Tk
final Constructor<?> cons = cl.getConstructor (constructorParams) ;
final InvocationHandler ih = h;

return cons.newInstance (new Object[]{h}); // ®|@&REsT%

// FT@AZ getProxyClassO () 7 ik E I
private static Class<?> getProxyClassO (ClassLoader loader,

Class<?>... interfaces) {

/). R HE (%)

/] e RIGREE BB FLL2AET FABEHEHREL, NEREH
// FMiBit ProxyClassFactory 8| I L E D6y REE
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return proxyClassCache.get (loader, interfaces);

proxyClassCache & & X 7E Proxy K ST, TEMHTEAFCLX0IELIAEE, &
anF

private static final WeakCache<ClassLoader, Class<?>[], Class<?>>

proxyClassCache = new WeakCache<>(new KeyFactory(), new ProxyClassFactory()):;

WeakCache.get() 7752 B e ZRAMNEFHERAREE, mRERAT, W68 Factory Xt
FIF A getO 7 1EIREUREEZE. Factory & WeakCache H1 ] N #B2E, Factory.get() 7 %2 1
ProxyClassFactory.apply() /7 7201 & H i LB 2K .

ProxyClassFactory.apply() 7V B e Al B R T E LM ML O LS, REHERELEY
2R, ZEEIEMREAIEHE A, BEMEREE, REIXFE) Class XfRHT /54
HISEBIAAREE RN R o 1%V B ARSI T

public Class<?> apply(ClassLoader loader, Class<?>[] interfaces) {
// ... % interfaces £4&#fT— & 7R (%)
[/ .. RFRIKREZEHEL (%)

/] REEGH LA BITO L, KREELARTRARSS T X ZAARH
long num = nextUniqueNumber.getAndIncrement () ;

String proxyName = proxyPkg + proxyClassNamePrefix + num;

/] EBRRIEE, FBALIF
byte[] proxyClassFile = ProxyGenerator.generateProxyClass(

proxyName, interfaces, accessFlags);

/] BRIEE, = Class R

return defineClass0(loader, proxyName, proxyClassFile, 0, proxyClassFile.length) ;

ProxyGenerator.generateProxyClass() /7 % 2> 1% {8 #8 7€ 1) 4 IR 42 D42 & AL AR BE R 1) 775
i, FFEARYE R AR R B RAERIAS . 7R BAARE T

public static byte[] generateProxyClass(final String name, Class[] interfaces) {

ProxyGenerator gen = new ProxyGenerator (name, interfaces);

/] DEERRBEGFY A, BARERIRARBFMNG, B EH T AL
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final byte[] classFile = gen.generateClassFile();
// 4R saveGeneratedFiles A4 true, ¥ £ MHRIL LW FH KGR 4P
if (saveGeneratedFiles) {
java.security.AccessController.doPrivileged (
new java.security.PrivilegedAction<Void> () {
public Void run() {
// ... %% try/catch K%k
FileOutputStream file =
new FileOutputStream(dotToSlash(name) + ".class"):;
file.write(classFile);
file.close();

return null;

)
}
return classFile; // &® E@AMMREELY TN A

B, N T EWTHE 2 JDK a4 ISR I BIERE S, BATTE Bk L A e ARER
ARG HEAT G0 . LB R RealSubject ZEBRAAREEE, R 4n /513 ARSI R :

public final class $Proxyll extends Proxy implements Subject { // %IT Subject &1
// .. X 2R T M Object RkAT ke k 7 kAot
private static Method m3;

static {
// ... A% T try/catch K%k
// L& T operation () F kR # Method 5T %

m3 = Class.forName ("com.xxx.Subject") .getMethod ("operation", new Class[0]);

public $Proxyll (InvocationHandler varl) throws ({

super (varl); // Mi&F ke Sk R KAVE TH) P12 8 TestInvokerHandler 3T £

public final void operation() throws {
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// ...HB%T try/catch KAhx
// #M TestInvokerHandler %8 invoke () # i, ®#AAM RealSubject fF§ 69 5f 57 ik

super.h.invoke (this, m3, (Object[]) null);
}

I A/NTHIA AN LLEITE, JDK ShasAAEE it sk I R 2 2 2h 5 61 @A H R 0F il id 45 2
FKmERamE, REELIEMREN KRR InvokerHandler Xt RAENMIESHEN . A
XFF, 2 InvokerHandler.invoke() /772, 2 FH 3 1ML 555 REAH N 772, JDK #hs
REEALAE MyBatis )2 MESRFEEG FTE &, ERZIFFEMER P HEEERH S L.

2.4.4 JDBC ¥Fizt

£ MyBatis (1] H B4R —/> Jdbe 1, B H A4 H &5 Bt IDBC /A7 2%
128t IDK SRR, K IDBC #Eidid H6E i) H EHESLFTENHI R . XA D) REE ¥ £
TERHrBAER, e Uit SQL iE46). P EAKSEESH. SQL IHHIMmATEESE S, X
TR 7 R U2 B

BaseJdbcLogger 2 — MR K, E& Jdbe BT HAh Logger KK, kAKX RUWE 2-26
NS

| l

% Resultsetlogger | % StatementLogger |

A 2-26

1t BaseJdbcLogger #5& . 7 SET METHODS Fl EXECUTE_METHODS /> Set<String>%
RES, ATILREE SQL SHHM KM setx()/7iEAFR LKL IAT SQL iBEAIM KM 1L LR,
5 LA AR A H T

// L%k T PreparedStatement 41 ¥ & L& % M) set* () H ik
*protected static final Set<String> SET METHODS = new HashSet<String>();

// Lk T Statement # T fw PreparedStatement # v P 54T SOL & & Aa %k 69 7 ik
protected static final Set<String> EXECUTE METHODS = new HashSet<String>();

static {
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SET METHODS.add ("setString");
SET METHODS.add ("setNString");
/] .. BB RA set* () Fik

EXECUTE _METHODS.add ("execute") ;
EXECUTE _METHODS.add ("executeUpdate") ;
EXECUTE_METHODS.add ("executeQuery") ;
EXECUTE_METHODS.add ("addBatch") ;

}

BaseJdbeLogger FRZ LB & SR :

// 2% T PreparedStatement.set* () F &k K th4E{a 2+
private Map<Object, Object> columnMap = new HashMap<Object, Object>();

// L& T PreparedStatement.set* () F kX E# key i

private List<Object> columnNames = new ArrayList<Object>();

// #LET PreparedStatement.set* () ik EH value 14

private List<Object> columnValues = new ArrayList<Object>();
protected Log statementLog; // M T#Hr#t B.E# Log st %
protected int queryStack; // 2% T SQL #E#, B T4 Xit#rd soL

BaseJdbcLogger &4t 737 R EEA 1R L K& — e R A T B v, JE i A 3 £ ik
1704,

ConnectionLogger 47K | BaseldbcLogger #i %3, Hr#13 T Connection % % I [ i LI,
" InvocationHandler #% [1. ConnectionLogger.newInstance() /5 1% 94> N H 32 ) Connection X} %
QIR AN R, BARBENT:

public static Connection newInstance (Connection conn, Log s‘tatementLog, int queryStack) {
// AR JDK 3 ARy XA R E T §
InvocationHandler handler = new ConnectionLogger (conn, statementLog, queryStack) ;
ClassLoader cl = Connection.class.getClassLoader () ;
return (Connection) Proxy.newProxyInstance(cl,

new Class|[] {Connection.class}, handler);
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ConnectionLogger.invoke() 77 ¥% & fX B Xt R ) #% 0> J7 ¥, ‘B A prepareStatement()
prepareCall(). createStatement() /7 %324t TARHE, BB

public Object invoke (Object proxy, Method method, Object[] params) throws Throwable {
// ...%%T try/catch Kbk
// e REAH RN Object 4RI 7 ik, W AEAR, FRUAEFT ML
if (Object.class.equals (method.getDeclaringClass())) {
return method.invoke (this, params);
}
// R AR R prepareStatement () %%, prepareCall () % % createStatement () # i,
// W ERFEANE Statement 3 HJE, A HE A ERIE S FHE W Z KL R
if ("prepareStatement".equals (method.getName())) {
if (isDebugEnabled()) { // B &#H
debug (" Preparing: " + removeBreakingWhitespace ((String) params[0]), true);
}
// PARKEHEH Connection s+ %6 prepareStatement () # %, #%| PreparedStatement %
PreparedStatement stmt = (PreparedStatement) method.invoke (connection, params) ;
// #i% PreparedStatement % $4) KT £
stmt = PreparedStatementLogger.newInstance(stmt, statementLog, queryStack);
return stmt;
} else if ("prepareCall".equals (method.getName())) {
if (isDebugEnabled()) { // B &Hri
debug (" Preparing: " + removeBreakingWhitespace ( (String) params[0]), true);
}
PreparedStatement stmt = (PreparedStatement) method.invoke (connection, params) ;
stmt = PreparedStatementLogger.newInstance(stmt, statementLog, queryStack);
return stmt;
} else if ("createStatement".equals (method.getName())) {
Statement stmt = (Statement) method.invoke (connection, params);
stmt = StatementLogger.newInstance(stmt, statementLog, queryStack);
return stmt;
} else {
// Aok AR KE Connection &R 69485 7 ik

return method.invoke (connection, params);

PreparedStatementLogger F1$}%% T PreparedStatement %} %, 4k T BaseJdbcLogger i %
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K IHSEI T InvocationHandler #z 1. PreparedStatementLogger.newlnstance() 77 2 I 52 B &5
ConnectionLogger.newlInstance() 7 iAK M, X BEAFIER, BIGBAEE AT S ETED.

PreparedStatementLogger.invoke() /7 ¥% € N EXECUTE METHODS 4 & w1 1 5 ¥ .
SET_METHODS & H1757%. getResultSet()% /5 5424408, BAREI .

public Object invoke (Object proxy, Method method, Object[] params) throws Throwable {
// ... BT try/catch Rk
[/ ... e RARAK R Object SR F ik, WARARA, REAATEAE (%)

if (EXECUTE_METHODS.contains (method.getName())){ // # T EXECUTE_METHODS &4 #)75 ik
if (isDebugEnabled()) {
[/ BEEE, HBeTRARMEARSHER
debug ("Parameters: " + getParameterValueString(), true);
}
clearColumnInfo(); // # % BaseJdbcLogger P& XM =A column*£4
if ("executeQuery".equals (method.getName())) {
// HRIPM executeQuery () ik, WA ResultSet A|EKE £
ResultSet rs = (ResultSet) method.invoke (statement, params);
return rs == null ? null :
ResultSetLogger.newInstance(rs, statementLog, queryStack);
} else { // F & executeQuery () F &N HEBAHLER
return method.invoke (statement, params);
}
} else if (SET METHODS.contains (method.getName ())) {
// %eRA M SET_METHODS & F#y7% ik, Midit setColumn () 7 %1% %] BaseJdbcLogger ¥ &L
// ¥ =A column* %4
if ("setNull".equals (method.getName())) {
setColumn (params (0], null);
} else {
setColumn (params[0], params[l]);
}
return method.invoke (statement, params);
} else if ("getResultSet".equals (method.getName())) {
// %RAM getResultSet () %k, WA ResultSet 4| KEsF £
ResultSet rs = (ResultSet) method.invoke (statement, params);
return rs == null ? null :
ResultSetLogger.newInstance(rs, statementlog, queryStack);

} else if ("getUpdateCount".equals (method.getName())) {
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// % RiHA getUpdateCount () F#, Mi@id B EERMBILLR

int updateCount = (Integer) method.invoke (statement, params);
if (updateCount != -1) {
debug (" Updates: " + updateCount, false);

}
return updateCount;
} else {

return method.invoke (statement, params);

StatementLogger {5815 PreparedStatementLogger J5MUL, AR, 1§15 S HEITES] .

ResultSetLogger 3% T ResultSet X%, 4k | BaseJdbcLogger fifl K IHSEH 1
InvocationHandler #%71. ResultSetLogger H' & X 7B F -

private static Set<Integer> BLOB TYPES = new HashSet<Integer>(); // ek TARRKEM LA
private boolean first = true; // %R ResultSet &REHFH —4T

private int rows; // %itiTH

private ResultSet rs; // AiE&) ResultSet it %

private Set<Integer> blobColumns = new HashSet<Integer>(); // 2XTRXFHEHI| %5
static {

BLOB _TYPES.add (Types.BINARY) ;
// ... ##eBLOB., CLOB., LONGNVARCHAR, LONGVARBINARY % % & ¢4 L[] L (8 )

ResultSetLogger.newInstance() /7 ¥% ) S8 5 ConnectionLogger.newInstance()JE ML, B4 H
ResultSet Bl @R R, AFHIEIR. ResultSetLogger.invoke() /7% )5l 241 %F ResultSet.next()
THER R AT — 25 )5 B#RAE, @i XL )5 BHE2K ResultSet £ 5 A 1 3k 2 i 2
HEd . BAASZIaT:

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

/] .. eRPEARMGRI Object SR &, W ABAR, RAEATHIELE (%)
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Object o = method.invoke (rs, params);

if ("next".equals(method.getName())) { // 4F*F ResultSet.next () 7 ka4
if (((Boolean) o)) { // REXHAET—ITHIE
rows++;
if (isTraceEnabled()) {

ResultSetMetaData rsmd = rs.getMetaData();

final int columnCount = rsmd.getColumnCount (); // $KIRZILE M F] K

if (first) { // deRRF—ITHE, Wirdik
first = false;
/] B THrkk, £L2HA blobColumns 4, LERMREH M7
printColumnHeaders (rsmd, columnCount) ;

}

/] ATt R, EEREEN blobColumns FitkehF), Eks| e B K, Ramhs L

printColumnValues (columnCount) ;

}
} else { // #&/h % ResultSet /)5, & E I

debug (" Total: " + rows, false);
}
}
clearColumnInfo(); // #% BaseJdbocLogger ¥# column*4 4
return o;

2.5 WEIE

251 FEmELL[E N

Java RN IHINERAE (ClassLoader) 1 BTINER H MRS, W4 B H A R IF I
o Java HEAUBL A )N H02S BRINE F 1 R ACERIRIER, W 2-27 Fiw, Hbg =FEAE
I M#EZE, 4352 Bootstrap ClassLoader. Extension ClassLoader A1 System ClassLoader ({2
R Application ClassLoader), &Fh28 #2840 £ 2 0 & AWEANML BN 0

£ 2-27 #, Bootstrap ClassLoader 1 37 J# JDK [ #f rt.jar £ H K04, B R FTE %
INEARHI S IMEL A, Bootstrap ClassLoader ¥ T2 /%K #%. Extension ClassLoader 113 1
B Java 9 FEKFE, Wk 2 M jre/lib/ext H 3K F 83 java.ext.dirs RELE MR & 19 H % F k.
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System ClassLoader 17 5 M classpath PF355725 & H I #2314, classpath 4528 & Jf 7 1 -classpath”
5 “-cp” MIAATIETRE X, B JAR ' Manifest L[ classpath JEPEHEE . System
ClassLoader f& Extension ClassLoader f]FN#(#s o

Bootstrap ClassLoader

—— AT TR
—— —> AR LR IRR T CL

A
|
[
1

A

Extension ClassLoader

A
|
|
|

System ClassLoader

Custom ClassLoaderA Custom ClassLoaderB

A
|
[
1

A

Custom ClassLoaderC

& 2-27

RIBACERIRAER, EINEE SRR, Fhnaas & S 2K il R B 64 B 1 S8 .
ACHNER S KM E O RS B2 mETi%3, WRCMEBN B PR R SRR NN R4k
4 4L, E% Bootstrap ClassLoader. QR7EIE KA EHRFCHISFES, IHL& AR B ZK D
n#E, WM Bootstrap ClassLoader JF4f52 iR M #8458 A N RiZ 2 S0, SRR AR B U £
Thnaasdk a2 lng, BERBMEERKFInSRSLAIE.

WEERPRAE AT LUFIERE . — R T InE a8 vl LUE A Sk 28 Sn#k i, mscin# st
BAE NS CnER 2 o RAMER S Cingkid MR T IEM T N ER A B KN E . X FE AT
PURIE JVM e Mg ettt

BT RGREE=FMEIMERES, FFRA WA LUEE4k & java.lang ClassLoader )75 5k
A S RmEREE, DA R — Lk 7Rk, & 2-27 1K Custom ClassLoaderA. B C fizs.
1 B 2 SCKNER SR (3 Bl R LR 2 1, Bt Tomcat. JBoss &R K 1 H & XN EL 25 )
A .



E28 BsHE | 95

FERE R, RGi2RRER AR N3 75 A R 1%, X B EL Tomeat A4 & 5
A —TF. 7F Tomcat FH24E 7 —4 Common ClassLoader, & 3 1 57 II#K Tomcat {3 F 1A
Jar 45, UL K 57 P8 F 1) — 2628 F0 Jar £, 440 CATALINA_HOME/lib H 3 T IFTH KM Jar .
Tomcat A & & — i &%t, Frbl Common ClassLoader 5 /N##% /& System ClassLoader.

Tomcat &42 4t T CatalinaLoader 1 SharedLoader PiAN S HN#k &%, ‘B A THI A N % #% & Common

ClassLoader. {H2®RiA1E# T, CatalinaLoader F! SharedLoader ™24k % i AH N Aic B
(CATALINA_HOME/conf/catalina.properties it B SC{H serverl.loader I shared.loader Fic & i)

RS, WY, XFARME BRI TS5 Common ClassLoader /7 —MN# &% .

Tomcat 2> JAEAN 32 1 B FH 1) 2 —ANME— 26N #k 28, that /& WebApp ClassLoader, € 11t
FNERIZ /S () WEB-INF/lib B 3% T 9 Jar SUfLA S WEB-INF/classes H 3% T[] Class 3CfF.
F4FAN R F# A H .1 WebApp ClassLoader, 3XFERL AT LAMEASF 1 Web 2 FH 2 [8) BAHRE &, 1%
st 8] A Bt 7545 R A2 ST A » 240 B SEAT A B, 2303 A ) WebApp ClassLoader,
3 9 % FH 01 22 %7 (81 WebApp ClassLoader . WebApp ClassLoaderd )52 N #k #% /& Common
ClassLoader, ff AR 7T LAf# Fl Common ClassLoader HN#RFIFEEARE, HARANIGFE
Tomeat )2 BN ERAS HO G5 F A 1 2-28 BT o

System ClassLoader

A

Common ClassLoader

WebApp ClassLoaderl WebApp ClassLoader2 WebApp ClassLoader3

A 2-28

2.5.2 ClassLoaderWrapper

I E— NIRRT GE, BATT R T R WAER K. £ MyBatis ) 10
f b3 T ClassLoader LA KSR BE Y5 SCHFIIAH R APL
£ 10 B4R A ClassLoaderWrapper f&—/~ ClassLoader ffu3%#s, Hi @& 7 L4
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ClassLoader X 5. i 1d i 82 AN EAS K& IR, ClassLoaderWrapper HJ UM {5 A 4 7
GiE AR IER K INER 2. £/ ClassLoaderWrapper #ti[F{#i il —4 ClassLoader %f %,
ClassLoaderWrapper £ 4% [ 45 52 F T 4 R L b 45 (1) ClassLoader Xt %2, 3 M i s —
ANE] ) ClassLoader 58 FAH S ThRE

ClassLoaderWrapper 15 X T AN B, 4 lidk T RE046 & KIBRIA ClassLoader # System
ClassLoader, & XUIF:

ClassLoader defaultClassLoader; // RMAIETHHIALEME S
ClassLoader systemClassLoader; // System ClassLoader

ClassLoaderWrapper () {
try {
// #¥4 systemClassLoader FH
systemClassLoader = ClassLoader.getSystemClassLoader() ;
} catch (SecurityException ignored) {

}

ClassLoaderWrapper )X Z Iifev] LL4F N =2, 4 %2 getResourceAsURL() /7 i .
classForName() /7% getResourceAsStream() 5%, X=ANHFEHEEZNER, K=K ERL
#2112 %A String F1 ClassLoader[ ] 5 %%, . 3% H A getResourceAsURL() 7 ¥4 A HE1T /4,
HARPIRITIERI LIS Z I KM, ClassLoaderWrapper.getResource ASURL() 7 ¥ I SL B i1 T«

public URL getResourceAsURL(String resource, ClassLoader classLoader) {

return getResourceAsURL (resource, getClassLoaders (classLoader));

// ClassLoaderWrapper.getClassLoaders () 7 %434 E ClassLoader [ ] #(40, #MMIEW T £ 2908
/] RIRA
ClassLoader[] getClassLoaders(ClassLoader classLoader) {
return new ClassLoader|[]{
classLoader, // AHIEEMEMEE
defaultClassLoader, // 32%i§EHBHAEWBE R
Thread.currentThread() .getContextClassLoader (), // % #T&AZYEE 644 2
getClass () .getClassLoader(),// MmE LW LML R LB B

systemClassLoader}; // System ClassLoader
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URL getResourceAsURL(String resource, ClassLoader[] classLoader) {
URL url;
for (ClassLoader cl : classLoader) { // i#&Ji ClassLoader # %
if (null != cl) {
// ¥ ClassLoader.getResource () # ik FHKIGZ 6 TR
url = cl.getResource (resource);
if (null == url) { // Z&RA"/"Fk, BREX

url = cl.getResource("/" + resource);

if (null != url) { // ZRIPEZHER

return url;

}

return null;

}

Resources & — MMt T 2 MHE T LN T A, Hp$3 7 — ClassLoaderWrapper K7
{45 7B, Resources FAit i ix i 25 T HL#R &3 1 F i% ClassLoaderWrapper X 5 ) AH B 75
BB . AR T R, AN R T .

2.5.3 ResolverUtil

ResolverUtil A] LMR#EHE & & ARIE 20 T, HAPEHMZMH Test #OER.
ResolverUtil & ] classLoader 7Bt (ClassLoader 25%!) iC3 7 HUFIfEH KM, Bt
SR, A8 R 4R R R R S4B E Y ClassLoader, FATTAT LA setClassLoader() /7 VEME &
AN #2S .

MyBatis 324t T AN H I Test £ 523, 42 & IsA 1 AnnotatedWith, H1F] 2-29 B
IsA F TR I 2 75 4k Ak 7 8 52 (2K 4% 1, AnnotatedWith F T4 22 AR IN T 48 & AR o
T N A ET LA E T SeB Test 8211, SEHLHE & 2 AL o
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Test # 1 H5E L T matches() 7%, B TR ERREREEKME, RIEBWT:

public static interface Test {
/! B type RIAERAME, o RmEFOHN G L4, N matches () F Fi&E true, FNEE false

boolean matches (Class<?> type);

IsA 1 AnnotatedWith ¥ BAASZELNF -

public static class IsA implements Test { // ATHARMIEELERFUKT parent M %

private Class<?> parent;
/] ... BEMEFEP LMK parent FHE (%)

@Override
public boolean matches (Class<?> type) {

return type != null && parent.isAssignableFrom(type);

public static class AnnotatedWith implements Test { // #RIEETERFHFMT annotation iz

private Class<? extends Annotation> annotation;
// ... Mi&ET kML annotation FE& ()

@Override
public boolean matches (Class<?> type) {

return type != null && type.isAnnotationPresent (annotation);

}

BREGL T, {EF Thread.currentThread().getContextClassLoader()iX AN Nk 28 iR 5 & 4
2K, FATPTLAERA find) 752 8, 8 setClassLoader(ClassLoader) %t & 75 4 i (1
ClassLoader, iX/ ClassLoader 7] LA M ClassLoaderWrapper F1 3K E 23 (25 m# 28 .

ResolverUtil F)fE 5 =2an T -

ResolverUtil<ActionBean> resolver = new ResolverUtil<ActionBean>();

// # pkgl #2 pkg2 X HA B TFEKEIAT ActionBean A%
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resolver.findImplementation (ActionBean.class, pkgl, pkg2);

resolver.find(new CustomTest (), pkgl); // & pkgl & F&&KMHE CustomTest frihth %
resolver.find (new CustomTest (), pkg2); // f& pkg2 & FEHKMHE CustomTest Fiayk
/] KREBZRERMGLER

Collection<ActionBean> beans = resolver.getClasses();

ResolverUtil.findImplementations() /7 ¥ 1 ResolverUtil.findAnnotated() 77 % #B & 1K #i
ResolverUtil.find() 77 ¥ S B K, findImplementations() 77 V5 £ 6l @& IsA X SAE Ak I 2% 4F
findAnnotated() /7 2 61| AnnotatedWith X SAE A A4 . X JUANT7 ¥ B A ok R i 2-30
Iz

findImplementations (Class<?>, findAnnotated (Class<? extends
String...) Annotation>, String...)

rfind(Test test, String packageName) I

¥
I addIfMatching(Test test, String fgn) I

A 2-30

ResolverUtil.find() /7 % B SEEL 40 °F

public ResolverUtil<T> find(Test test, String packageName) {

String path = getPackagePath (packageName); // A&4% & & KB 2} 5 g 312
try {

// it VFS.list () &4 packageName & F 85T A KR

List<String> children = VFS.getInstance().list (path);

for (String child : children) {

if (child.endsWith(".class")) {
addIfMatching (test, child); // #MiZEREHAE test &4

}
} catch (IOException ioe) {

log.error ("Could not read package: " + packageName, ioe);
}

return this;
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protected void addIfMatching(Test test, String fgn) {

try {
// fan REMTAERE L, PO ELY L
String externalName = fqgn.substring(0, fgn.indexOf('.')).replace('/', '.');

ClassLoader loader = getClassLoader();
[/ .. B &S (%)
Class<?> type = loader.loadClass (externalName); // Mm#4§E 6%
if (test.matches(type)) { // i#ii Test.matches () F EHR &4 2 T ik 2
matches.add ((Class<T>) type); // ¥H&&He9£ie%23 natches £4F
}
} catch (Throwable t) {

log warn{".«")

25.4 B

BB — P R A BT R, (HRTE Java HEFGFRGIBR, HAR— R
F. ERDARGH, BBIRRGE - NEIXR, BEREATERR, FFIGZ SRR —
KHIXT R

I BB A R SR — AN BRI SE BT R, 8 7B G XT R, BT AT D>
GC HyR¥, LB E NAERIR, RN QU . B, BmpedEaeat. o E % —
PR BB . #E T AR VES o, 3 R s

PHEAAREM T, ERFESEARENSRT, RHESEBEEAMET, BikiHLe
SCHLR LB RETESR, AT PBE IR B SRR LB S DR R R K,
BRI T

[/ HREAERX
public class Singleton {
/1 RBBEX AR E 0 T X, R aHERAI T L4 E 5T R

private static final Singleton instance = new Singleton();

[/ B KM T AR R AR, Bk M) B R K xt
private Singleton() {}
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public static Singleton newInstance() {

return instance; // BERE—#EH|3FH

/] WA
public class Singleton {

private static Singleton instance = null;
private Singleton() {}

public static Singleton newInstance() {
/] BEFHEGIAES KO R EOI TR, WwREH N 242, FRAM newlnstance () F ik a
/] BRRERAENGLHIN R, BRAHE WL A6 o) 45t R
if (null == instance) ({
instance = new Singleton();
}

return instance;

WD A SR R, R AR BRI R TR BERIENEN T, EEIEMAR
0} G G 7 L SR — AN AR HE SRR . HEMNERNE —NHEM R B, ERH % ELRE
2N, £ 2 AR R, T Re 2 f £ N2 IF K A H newlnstance ()7 VAR B HIXT &,
M FBRGH FEBFAEZ AN REIREILH], XEAARFEFTR. BATTLLELS newlnstance
OZ7VEIN B R % e R, 49 200 RS

public class Singleton {

private static Singleton instance = null;
private Singleton() {}

// 1M synchronized # newlInstance () 7 ik o4
public static synchronized Singleton newInstance() {
if (null == instance) {
instance = new Singleton();
}

return instance;
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}

BARXFMEHOT AT ARIEL A 2 42, (HRABFIRYTH newlnstance() 77 iR, #R#EAT— K
NSRBI ERAE, T BB R 2 RME— K, BT RERSON RIS N T R, AT LA
BMAANRE T “WERESE” M7, BEEEER, XRERNEZ, RAERBEWT:

public class Singleton {
private static Singleton instance = null;
private Singleton() {}

public static Singleton getInstance() {
if (instance == null) { // %H—k#&R
synchronized (Singleton.class) { // w4}
if (instance == null) { // F=Rin

instance = new Singleton();

}
}

return instance;

}

BT EAA, TR B BHIE RGN R 120 Rt R E S instance =B I
Fr5 Lif Java fRESH-BERFIRTFAFE . Blin, L2 A EQIR I Ry, EMEIT S
AT, BENEST RO T AFE RIS R FBOR B ABRINME. BRERFE A 5 AT LUK 2 B A
T HHETRAE4S instance FBL T, SRMIIZNT ST REE A VILhtk. LF2E B K newlnstance() /7
%, BRI ERYIGHEENREEN R, EREFBRAHAREITA.

N TR, BRATAT LA volatile S8 &1 instance FB . volatile 5] — B
Xt R IR A EHEFL, MTRIE instance FEAMIGAILET, BBIX R ELH 5EEVIH
. AR TR,

public class Singleton {
// 1 volatile (4 F#%4h instance F&

private static volatile Singleton instance = null;
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private Singleton() {

}

public static Singleton getInstance() {
if (instance == null) { // RAZRZiN
synchronized (Singleton.class) {
if (instance == null) {

instance = new Singleton();

)

return instance;

}

BT XERMYHE7E, EBEEEREHENHRN AR EEE, X5 LA
FERNERFAE G,  ELsE B HIfRE R G — A R, BARSEN T
public class Singleton6 {
/] RAHHENIE, ZHEARELRLE newInstance () FixPHERA

private static class SingletonHolder {

/] BHEFH

public static Singleton instance = new Singleton();

private Singleton() {}

public static Singleton newInstance() {
return SingletonHolder.instance; // #FI#&EAFRELFTHHEIFR

}

A Java RINBHUHIIEHE FIE, LR RRDRESTERN, SMmE, JFA
A=A ERMB K. BEAMRMRINL, FMBEE R IMBAS 1 3TmBl, M fRIELFE
2o, EHRZPUMRERMEGE, REAXMEFEMETNERNBMEE, EmEEN T,
A5 i .
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2558 VFS

VFS RS RS (Virtual File System), ‘I RA KRG E M2 FHHEIH. VFS &—4
%2, MyBatis F4t T JBoss6VFS 1 DefaultVFS B4~ VFS [SZEL, 41 2-31 fias. F
AT PASRAE [ 2 S VS S22, J5 /48 MyBatis #1440 FITFERT , B 2R B PN 8 £

© DefaultVFS

A 2-31
VFS A% OB & LN F -

// LFET MyBatis R HA VFS FIE
public static final Class<?>[] IMPLEMENTATIONS = { JBoss6VFS.class, DefaultVFS.class };

/] RETRPEBEAH VES FIE, VFS.addImplClass () # Ea #4820 VS I L #) Class s L ifAn
// %] USER_IMPLEMENTATIONS & 4&
public static final List<Class<? extends VFS>> USER IMPLEMENTATIONS =

new ArrayList<Class<? extends VFS>>();

/] BHIEX, RETL2AE—8 VFS 5T

private static VFS instance;

VFS.getlnstance() 7 %268 VFS X%, HAJUHL instance 7B, BAASLIA T

public static VFS getlInstance() {
if (instance != null) { // ## instance s %

return instance;

/] HAMERR P BENE VFS FH, weRIEA B LN VES FI, WML MyBatis #4449 VS FIL
List<Class<? extends VFS>> impls = new ArrayList<Class<? extends VFS>>();
impls.addAll (USER IMPLEMENTATIONS) ;

impls.addAll (Arrays.asList((Class<? extends VFS>[]) IMPLEMENTATIONS)) ;
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// # impls A, RREIL VES 3t § R VES SRR B AR, —BAFB| A2 VES s, W4 RIEER
VFS vfs = null;
for (int i = 0; vfs == null || !vfs.isValid(); i++) {
Class<? extends VFS> impl = impls.get(i);
try {
vfs = impl.newInstance();
if (vfs == null || !vfs.isValid()) { //VFS.isValid()F &R —AdEH ik
// ..o BEEE (%)
}

} catch (Exception e) {

/) .. HAFERAE R EHFES null

}
[/ ... B &b (%)

VFS.instance = vfs;

return VFS.instance;

VFS H17%€ X T list(URL, String)fl isValid)BE MM R J7i2:, isValid() 5 5Tk 2480 VFS Xt %
fEMAT BT & B A, list(URL, String) HiE M R ERE ENRBE LK E, &
ResolverUtil.find() 5 A B K XM S WA ListO M ER H %, ZEBRALSHA
list(URL,String)iX > E £, . FA'1LA DefaultVES R BIHEAT 2047, BB 3LE T LLS % JBoss6VFS
HIPERSBEAT 23] . DefaultVFS.list(URL, String) 77 v i SEHLAN T -

public List<String> list (URL url, String path) throws IOException {
InputStream is = null;
try {
List<String> resources = new ArrayList<String>();
// deR url #EHFRE—A Jar &F, WHKIRZ Jar @3 B6 URL, FWAE null
URL jarUrl = findJarForResource (url);
if (jarUrl != null) {
is = jarUrl.openStream() ;
// ... BEME (%)
// @M Jar PEIFR, HERA path FFLe KR A
resources = listResources(new JarInputStream(is), path);
} else {
List<String> children = new ArrayList<String>();

// ... WA url 0B XK, LT AR LAITEE children £4F, B L (55)
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// #@M children %4, #BERFEZHHTR LK
for (String child : ¢hildren) {
String resourcePath = path + "/" + child;
resources.add (resourcePath) ;
URL childUrl = new URL(prefix + child);

resources.addAll (list (childUrl, resourcePath));

}

return resources;
} finally {
/] .. kW is N (%)

// F@&Z listResources () % ikt EHR
protected List<String> listResources (JarInputStream jar, String path)
throws IOException {
// ...J%mR path FAR"/"FrisFesb R, WAERLF AL KL EHp"/" (%)
// @A EA Jar &, HVA path ka9 HRITEE resources £4 PHiAw
List<String> resources = new ArrayList<String>();
for (JarEntry entry; (entry = jar.getNextJarEntry()) != null; ) {
if (!entry.isDirectory()) ({
String name = entry.getName () ;
// ...%m% name RAEUA"/"Fk, MALFm /" (&)
if (name.startsWith(path)) { // ##® name £ & ¥A path %k
// ... B&EE (%)
resources.add (name.substring(1)); // XK R L&

}

return resources;

2.6 DataSource

EREFARS, BHEEE N EEEENAN, HMREEXRIIBMERFARNNT
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RE o 7E S B P LR LA 58 =75 B ¥R YR 444 Apache Common DBCP. C3P0. Proxool %, MyBatis
AMAT AR 3R =07 AR VR, B4R T B CHBIRIESEI.

LB BARIRA A #R LB T javax.sql.DataSource $#:11, MyBatis [ 5 SZHL I EE IR LI th
A4k . MyBatis $#4E T B4 javax.sql.DataSource % 5L, 4%/ PooledDataSource Al
UnpooledDataSource . Mybatis 1 F 4~ [A] ) DataSourceFactory #% [ 3£ B 6 & A~ [F] 26 A4 i)
DataSource, 1F 2-32 fiR, X2 L] FEEAK— N HERA.

i !
(1) DataSource ;

26.1 I AiEER

L] AP, EXT—AHTFAENRM T 80O, HRE T Bor B kseik
YesE BARSEBIAL R — /N BARF= 2k, HARE L] HiEHERK UML B, W& LT iz
K%K, i 2-33 AR,

BF

A 2-33

T 7548 A DA F b Ao

« IV #0 (Factory): TJ #ORT] HEEAMZOED, AHESERST) #
F28 B T RECR AR 7= S se B 2K .

» R{kTJ % (ConcreteFactory ): BAT) RKET) BRI, FHTFLHML
MR, AEEEAT KR T RLBA F 7= L.

* @O (Product): MmO TESG=MAEMTIGE, BAETT KrEar i
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X REWALFLIZE O . WA RS E RS TREE, U RENS S
HEBEERZH, R FEAERNROMED,

o BR{k™mZ ( ConcreteProduct ): SEELF=dhiE O SLBLE, BRI de LT Bk
ol 5532 4 .

WRFEFEAERFE &, FlnsF MyBatis FIEEEEREORTL, B INE 5 =05 58
VA, RTERIX R T LB, HBEEIR T LA MyBatis £/, MAXMESEA T
Rig. B, T HEERFFE “TF-Hm” R, Rtz sh, T e m i & R A
PR EEIAEST, WAERFE TR L] BOMP=REE0, mrx A O R,

T AR R AR . R INET - SRR, BRGNS Z XM T 5k
A, FrOASERRET IR o B, XN T RAMERE. B, T HEEXEINT
T BEOAF= S8 DX — B R, A E A Z R Z AR, S0 T FE 0l G A A

2.6.2 DataSourceFactory

TERHEIRMEE A, DataSourceFactory ¥ 143 T.) 4 [ /) /i .. UnpooledDataSourceFactory
A PooledDataSourceFactory W44 AR T i M. FATM DataSourceFactory 4% 1 47>
Br, HEXanF:

public interface DataSourceFactory {

// & E DataSource #9a£X Bk, —KEREMBITRZE

void setProperties (Properties props);

// I DataSource %
DataSource getDataSource();

}

#£ UnpooledDataSourceFactory (#1143 o %5 41 2 H #:6) # UnpooledDataSource Xf %, H-#]4h
£, UnpooledDataSourceFactory.dataSource 7B . UnpooledDataSourceFactory.setProperties() /7 12: 2>
565} UnpooledDataSource X R AL E, AL F:

public void setProperties (Properties properties) {
Properties driverProperties = new Properties();
// %13 DataSource #8528 MetaObject
MetaObject metaDataSource = SystemMetaObject.forObject (dataSource);
// #®M properties 4, ZEASVTERETHREREEZNHEL
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for (Object key : properties.keySet()) {

String propertyName = (String) key;

if (propertyName.startsWith (DRIVER PROPERTY PREFIX)) {
String value = properties.getProperty(propertyName) ;
// vA'driver. " k#9BeE A A DataSource #ELE, 2% %) driverProperties PA&A
driverProperties.setProperty (propertyName

.substring (DRIVER PROPERTY PREFIX LENGTH), value);

} else if (metaDataSource.hasSetter (propertyName)) { // REHZEMY setter Fik
String value = (String) properties.get (propertyName) ;
/] WAB B ER AT EA Y, £8 R Integer, Long, Boolean =4 £ A 6944k
Object convertedValue = convertValue (metaDataSource, propertyName, value) ;
// & HE DataSource #948% & 1A
metaDataSource.setValue (propertyName, convertedValue);

} else {

throw new DataSourceException("...");

}
if (driverProperties.size() > 0) { // % & DataSource.driverProperties &1

metaDataSource.setValue ("driverProperties", driverProperties);

UnpooledDataSourceFactory.getDataSource() /7 V2 5L B LU 8] 5, B L H2IR [F] dataSource ¥ Bt
1% 1] UnpooledDataSource X %

PooledDataSourceFactory 4%7& | UnpooledDataSourceFactory, {H3f7%7% i setProperties()
JiiEA getDataSource() /7 ik, P& ME— X 52 PooledDataSourceFactory [¥1#4)i b £ £ 4% L
dataSource B4t A PooledDataSource Xf % .

JndiDataSourceFactory /& ##i INDI Al 55 M 2528 *H 3K B A 7 i & ) DataSource, 12 IFA
Bk, XERAHERT .

2.6.3 UnpooledDataSource

javax.sql.DataSource #% [ 7E B HE IR B F #3877 7= B O A €, MyBatis 24t 7 P4
DataSource # [ [)52E12E, 452 UnpooledDataSource 1 PooledDataSource, ‘B 14 ik
= iR A

UnpooledDataSource S 1 javax.sql.DataSource £ 1 # 5& X #] getConnection() /7 1% & H B %k
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J7i%, FF 3RS e $ . 451X IT UnpooledDataSource.getConnection() /5 1% 3k HUEH e 3% 4
I #f 2> E — N FiE#E . UnpooledDataSource HHIFBUNT, MANFBHA XN getter/setter
Tk

private ClassLoader driverClassLoader; // ## Driver %#)£m# %
private Properties driverProperties; // BB i&42IRFheG40 %A E
/] ARAT LE M BRI i AR 3
private static Map<String, Driver> registeredDrivers =
new ConcurrentHashMap<String, Driver>();
private String driver; // ¥ E&B69IK3) LAk
private String url; // #3&% URL
private String username; // RP %
private String password; // %

private Boolean autoCommit; // % B3R

private Integer defaultTransactionIsolationLevel; // F4&FEBAH

AR IDBC Hist 3 018 , A e B8 B % 8 2 /T, 75 5617 DriverManager v/t JDBC BR5H2% .
FATEL MySQL 24t IDBC X3/ A #4781 #5347, com.mysql.jdbe.Driver 175 41 T #A455
He.

static {
try {
DriverManager.registerDriver (new Driver());// % DriverManager /E#M JDBC &3
} catch (SQLException varl) {

throw new RuntimeException("Can\'t register driver!");

DriverManager "5 X T registeredDrivers Bt F T-ic yEM ) IDBC BKzh, & LR
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private final static CopyOnWriteArrayList<DriverInfo> registeredDrivers =

new CopyOnWriteArrayList<>();

public static synchronized void registerDriver (java.sql.Driver driver,
DriverAction da) throws SQLException ({
if (driver != null) {
registeredDrivers.addIfAbsent (new DriverInfo (driver, da)); // ##e JDBC 3E3)
} else {

/] . BB RE (%)

"I [E] 3] MyBatis #' UnpooledDataSource ]34, UnpooledDataSource H5€ X | U1 T ## 2
RA%HL, 7E UnpooledDataSource HN#MS £ il id % # ALY C DriverManager HVE M )
JDBC Driver & il —43 % UnpooledDataSource.registeredDrivers 4 H .

static {
Enumeration<Driver> drivers = DriverManager.getDrivers();
while (drivers.hasMoreElements()) {
Driver driver = drivers.nextElement();

registeredDrivers.put (driver.getClass () .getName (), driver);

UnpooledDataSource.getConnection() 77 ¥% ) BT A H # i % < | UnpooledDataSource.
doGetConnection() /7 1= IR BV HE PEE#E,  BAKSEILAN T :

private Connection doGetConnection (Properties properties) throws SQLException ({
initializeDriver (); // #¥ACHIEEIES)
// S E 6 B ik A
Connection connection = DriverManager.getConnection(url, properties);
// BeE B E %4 autoCommit =% & & A
configureConnection (connection);

return connection;

UnpooledDataSource.initializeDriver() /7 ¥% =& B £ 57 5088 IR S W1 4R 4k, Z kB R
B ER Driver XtR, HKIHLEMPB] DriverManager AKX FH/4H UnpooledDataSource.
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registeredDrivers & & -7 .

// F@Z initializeDriver () % &8 £ .
private synchronized void initializeDriver () throws SQLException {
if (!registeredDrivers.containsKey(driver)) { // #&RIEHZE CiEM
Class<?> driverType;
// ...H% try/catch ARA%k
if (driverClassLoader != null) {
driverType = Class.forName(driver, true, driverClassLoader); // EMIK3)

} else {

driverType = Resources.classForName (driver) ;

}

Driver driverInstance = (Driver) driverType.newInstance();// €& Driver 3%
// EMEEF), DriverProxy &% X f& UnpooledDataSource P# A3 ¥, £ Driver ¥#pAKIEE
DriverManager.registerDriver (new DriverProxy (driverInstance));

// B BhHmF) registeredDrivers £4F

registeredDrivers.put (driver, driverInstance);

UnpooledDataSource.configureConnection() /5 % 3 B 58 BB B E#: ) — RAIBCE, BARSL
BUF

private void configureConnection (Connection conn) throws SQLException {
if (autoCommit != null && autoCommit != conn.getAutoCommit()) {
conn.setAutoCommit (autoCommit); // REFHAFAHRRX
}
if (defaultTransactionIsolationLevel != null) {
/] EEFHTRE LA

conn.setTransactionIsolation(defaultTransactionIsolationLevel) ;

2.6.4 PooledDataSource

T fi# JDBC mRERIEE RIE, HE AR p QU R R AR W RERT (0, BoHE P e 5L )%
BRI AR, PTUEARSHARGT, BRFEERRIEFD SR, A5 e
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BRI B, B PR 2 RAR 2 A AL, B4n, ATCASEEIER PR E AT, 1R
e LR R L 7 Lk B PR R i O PR AR R G B P R R 5

B PEE R AEV IR RS, — MR 0 — e R R BEE FEE SRR B E R & . 24
P27 % B M P e, I i SROER:: AR A B A Ry, 2o Hk | Bt o
GA7, SRTNKMH, MARBERERA. U8, B EEEb 26 ER S B0 LR A RN
ERR ER, R EESR AR SRR CER B, BECH S, WESERERRNL
PRt NBLZEPASISEAT, ELBIA SRR i . s b 2 B R E, 155
HERR, TSR R 2 WNEBEASBN S, TR EERE, XA LR RG4S 2 RE
& PE R T4

IR SRR R B K, AT RRRERE U 20T S B AL, R AMERE
TR RS R LR N, MBI TE A R IR R, IRSREE R IR AR A
ERE EREEAT K, MR RGRFERET XL NERE, MR RER RS, 24
Y E () ) DA SR N, 2R G PR PR i) I e ) 3 bL A5 o o DAEE 1 L O P i e v Y X 7 M
W, FEEHATHERNE. UL SRR,

PooledDataSource SEH T 6] 5 $ 4 PEE R I DR, "B A& 2-34 Fs, Hp
EE R 2, PooledDataSource Bl H #0445 e % H2 1) T 6 2 M Hh 35 2 1) UnpooledDataSource
X R o

i DataSource %

L3 A

> @

A 2-34

PooledDataSource J /N4> EL# 5 # java.sql.Connection XF %, i &% # PooledConnection Xf
% . {E PooledConnection 3535 T BLIE U4 FEiE BT R (java.sql.Connection) LA A HACHE X
%, X R G IDK 323 =4 ). PooledConnection 4k7Kk | InvocationHandler
PO, ZEOERTE A DK shAREN SR T, XEAHEL.

PooledConnection F 4% O Bt R -

// &% %4 PooledConnection # £ A 84 PooledDataSource %, % PooledConnection &MA
// % PooledDataSource P#HIR#; LHAM close () # E# 2 PooledConnection A Bli%
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// PooledDataSource ¥

private PooledDataSource dataSource;

private Connection realConnection; // FAIE##3IEFE &4
private Connection proxyConnection; // #3EE&EHMHNKIETE
private long checkoutTimestamp; // Aif4&ids PR % % 4 6 B ) 4
private long createdTimestamp; // %i%H8) #9808

private long lastUsedTimestamp; // /& —R#kA& A &4 i A&

// HEAEE URL, AP LAER k) hash 4, TR FAFRIZERITEGERL

private int connectionTypeCode;

// ¥R %A PooledConnection 2 FA K, 24T HILBEFilit close () FikHiEiEa i L iEbZ G, KR
// itk AR RE B

private boolean valid;

PooledConnection F#&ft T LR FELH) getter/setter J5¥2:, AURGELE {8, X B & 5K E
PooledConnection.invoke() /7 V2 I SEEH, 1% 52 proxyConnection iX AN FEAREE X B () H EALHE
B, B close() AN BT, FF BL7E A F B IS0 B B0 7 vk 2 AT R I,
(AW I

public Object invoke (Object proxy, Method method, Object[] args) throws Throwable {
String methodName = method.getName () ;
// JeRAA close () Fik, WHALENANEENE, @RI EKX A S
if (CLOSE.hashCode () == methodName.hashCode() && CLOSE.equals (methodName)) {
dataSource.pushConnection (this);
return null;
} else {
try {
if (!Object.class.equals (method.getDeclaringClass())) {
checkConnection(); // &t valid FHAN & FH K
}
return method.invoke (realConnection, args); // MR EHEE &35 R F %
} catch (Throwable t) {
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throw ExceptionUtil.unwrapThrowable (t) ;

}

PoolState 7 F] T % # PooledConnection Xf R IR & M 414, & i it B A ArrayList
<PooledConnection>%£E &3 Jl| & B 25 AR A HNE B AE OR S &R, T

// Z W& PooledConnection 4
protected final List<PooledConnection> idleConnections =

new ArrayList<PooledConnection> () ;
// %% # PooledConnection &4

protected final List<PooledConnection> activeConnections =

new ArrayList<PooledConnection> () ;

PoolState H1iE 2 X T — RAUM FHHFEL, T LT
protected long requestCount = 0; // #HKIEEEIEG KK

protected long accumulatedRequestTime = 0; // 3KIRi&EIEe) RARET)E

// checkoutTime &7 EAMEEN PR EHE, F)TFRERTBRHK,

// accumulatedCheckoutTime 2% T FiH & # E#24) checkoutTime B ¥

protected long accumulatedCheckoutTime = 0;

[/ BRI KRR, AHOA K AR,

// claimedOverdueConnectionCount &3 T A2 K &9 N4

protected long claimedOverdueConnectionCount = 0;

protected long accumulatedCheckoutTimeOfOverdueConnections = 0; // RARARB &
protected long accumulatedWaitTime = 0; // RMRFHati

protected long hadToWaitCount = 0; // F#Fk#

protected long badConnectionCount = 0; // Rzk#gifiEsk

PooledDataSource 1 B ) B IE i) $048 FE E X 8 & #1 PooledDataSource = 35 % [
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UnpooledDataSource Xf § 8172 %), I PoolState & H T i 1RZ . PooledDataSource H1#%
OB & SCRIThREIN T -

// i8it PoolState & ik MRS FILRLEHEL

private final PoolState state = new PoolState(this);

// it UnpooledDataSource %, A -FARALE I ARG, Hik I P2z TR

private final UnpooledDataSource dataSource;

protected int poolMaximumActiveConnections = 10; // RKEHK&EHELH
protected int poolMaximumIdleConnections = 5; // RKREREH4
protected int poolMaximumCheckoutTime = 20000; // #& X checkout B K
protected int poolTimeToWait = 20000; // AXEKREHEN, KA2TLFHOHE

/] FEAR — A BRI R T T AR, SRR R K E— AN SQL 5 4)
protected String poolPingQuery = "NO PING QUERY SET";

protected boolean poolPingEnabled; // & AKLEMK sQL &4

// %i###E poolPingConnectionsNotUsedFor £ K& M, &K% —JkMliX sQL #&4), el & EF

protected int poolPingConnectionsNotUsedFor;

/] WBIBEHIEFEY URL. B P LA B AR —/ hash 14, oA AR TirEF ST 0hEb, AHiERiP
#14%54L

private int expectedConnectionTypeCode;

PooledDataSource.getConnection() /7 % & 462> PooledDataSource.popConnection() /7 i3k
H{ PooledConnection %1%, #RJ5i#id PooledConnection.getProxyConnection() /7 3K U e i
BT 4 . popConnection() /7754 PooledDataSource [HA% 0@ 42—, HHEAAZHE WA 2-35
B o
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A

IRERZS IRER B

A

T RRBHTERE PREZRE

EEREAY =
Y

conn==null

A

2
& [Elconn HEE
L
v
( #%=x )
A 2-35

PooledDataSource.popConnection() /7 2 i) B S ILUN F :

private PooledConnection popConnection(String username, String password)
throws SQLException {
boolean countedWait = false;
PooledConnection conn = null;

long t = System.currentTimeMillis();
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while (conn == null) {
synchronized (state) { // R¥
if (!state.idleConnections.isEmpty()) { // #&M=EREHR
conn = state.idleConnections.remove (0); // KI&EHE
} else {// Sk A T RER
/] ESREBEHCRA B RKAL, W T At] A&
if (state.activeConnections.size() < poolMaximumActiveConnections) {
/) BlEHHIEEER, FHEMR PooledConnection 3%
conn = new PooledConnection (dataSource.getConnection(), this);
} else { // #AHEEHCHZKRMA, WAL EHER
// RIS A E R
PooledConnection oldestActiveConnection =
state.activeConnections.get (0);
long longestCheckoutTime = oldestActiveConnection.getCheckoutTime () ;
if (longestCheckoutTime > poolMaximumCheckoutTime) {// #iliZikHe 2 EAAR
// stARAt &R 1S BEAT ST
state.claimedOverdueConnectionCount++;
state.accumulatedCheckoutTimeOfOverdueConnections +=
longestCheckoutTime;
state.accumulatedCheckoutTime += longestCheckoutTime;
// ¥ArtikiEAS B activeConnections %4
state.activeConnections.remove (oldestActiveConnection) ;
/] deRAERART, WABDE (K% try/catch Kk )
if (!oldestActiveConnection.getRealConnection () .getAutoCommit ())
{
oldestActiveConnection.getRealConnection () .rollback();
3
// #)## PooledConnection 3 %, 422 H JE &) 33E f if 4 5F K41 HT 89
conn = new PooledConnection (
oldestActiveConnection.getRealConnection(), this);
conn.setCreatedTimestamp (oldestActiveConnection
.getCreatedTimestamp());
conn.setLastUsedTimestamp (oldestActiveConnection
.getLastUsedTimestamp())
// ¥AB PooledConnection X E ARz
oldestActiveConnection.invalidate();

} else {

/) REWEE, Tk 2HEE A AANEE, N AMREEFF
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try {
if (!countedWait) {
state.hadToWaitCount++; // %itFHksk
countedWait = true;
}
long wt = System.currentTimeMillis();
state.wait (poolTimeToWait); // PEZFHF
// it BAREG AR
state.accumulatedWaitTime += System.currentTimeMillis() - wt;
} catch (InterruptedException e) {

break;

}
if (conn != null) {
if (conn.isValid()) { // ##| PooledConnection & &EH &K
if (!conn.getRealConnection().getAutoCommit ()) {
conn.getRealConnection () .rollback() ;
}
// BLE PooledConnection #§48% &M, X & connectionTypeCode.
// checkoutTimestamp. lastUsedTimestamp FH#14
conn.setConnectionTypeCode (assembleConnectionTypeCode (
dataSource.getUrl(), username, password));
conn.setCheckoutTimestamp (System. currentTimeMillis()) ;
conn.setLastUsedTimestamp (System. currentTimeMillis());
state.activeConnections.add (conn); // #4748% %t
state.requestCount++;
state.accumulatedRequestTime += System.currentTimeMillis() - t;
} else {
state.badConnectionCount++;
conn = null;
if (localBadConnectionCount > (poolMaximumIdleConnections + 3)) {

throw new SQLException("...");
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)
if (conn == null) {
throw new SQLException("...");

¥

return conn;

i A T % PooledConnection.invoke() /7 i [ 40 A BATT Krd , >4 1 FY 2 552 (1 A BE X B 1)
close() 7 iERT, AR EIERIBIEER:, MAMA PooledDataSource.pushConnection() /7 2K
PooledConnection X} 5 JHiE 45 % 820th, £ 5 # . PooledDataSource.pushConnection() /7 ¥t /2
PooledDataSource (K% .02 2 —, HZHEAIE 2-36 fis.

HERRME

idlesConnection&E& &

' _—

PooledConnection s

*miEMﬁﬁEE&I | mmmmesie J
[

=

B 2-36

PooledConnection.pushConnection () /7 7% [ B AR SL I 4 T«

protected void pushConnection (PooledConnection conn) throws SQLException {
synchronized (state) { // R¥
// M activeConnections %4 ¥# %% PooledConnection & %
state.activeConnections.remove (conn) ;
if (conn.isvalid()) {// ## PooledConnection %% 2% A ik
/) BT IREEH R T OLT LR, AR PooledConnection &% A iZik 40y ik4E
if (state.idleConnections.size() < poolMaximumIdleConnections

&& conn.getConnectionTypeCode () == expectedConnectionTypeCode) ({
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state.accumulatedCheckoutTime+= conn.getCheckoutTime ();//&# checkout ¥
if (!conn.getRealConnection().getAutoCommit()) { // EAAREIMHFL
conn.getRealConnection () .rollback () ;
}
// HBTEIER) EHH PooledConnection £
PooledConnection newConn = new PooledConnection (
conn.getRealConnection(), this);
state.idleConnections.add (newConn); // #/m%| idleConnections &4
newConn.setCreatedTimestamp (conn.getCreatedTimestamp ()) ;
newConn.setLastUsedTimestamp (conn.getLastUsedTimestamp () ) ;
conn.invalidate(); // #/& PooledConnection *F 1% & 4 L&
state.notifyAll(); // "kEEfAEFHeyLs
} else { // EWiEEHKTiAF) LIRK PooledConnection £ R /B Fizik it
state.accumulatedCheckoutTime+= conn.getCheckoutTime () ;//&#% checkout Bt
if (!conn.getRealConnection().getAutoCommit ()) {
conn.getRealConnection () .rollback () ;
}
conn.getRealConnection() .close(); // *MAEMIIEE L
conn.invalidate(); // # PooledConnection *F$i% & 4 ik
}
} else {

state.badConnectionCount++; // %3t A%k PooledConnection 3 £ A %

X FHEEREZ, PooledDataSource.pushConnection() /7% F1 popConnection() 752 H1 #5 14
M T PooledConnection.isValid() /7 ¥ K 46 #ll PooledConnection [ R, % 7538 T # W
PooledConnection.valid “7Btff){f, &2 PooledDataSource.pingConnection() /5 V2% it L 4
JEBAT poolPingQuery B Hic 3R MR SQL 154, M ITTAS I 2L 1F i B8 PE B 0t 52 75 MO8k
ATEAIEHAEF o isValid() /7% LA & pingConnection() /72 (AR I F :

public boolean isValid() ({

return valid && realConnection != null && dataSource.pingConnection (this);

protected boolean pingConnection(PooledConnection conn) {

boolean result = true; // L%k ping #HRAE RS
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ey §
result = !conn.getRealConnection () .isClosed () ;// Ml JuiEa)$ k&R T L2 K H
} catch (SQLException e) {

result = false;

if (result) {
if (poolPingEnabled) { // ##l poolPingEnabled & X, & FEFHATAIR SQL 54
// ¥ (#i poolPingConnectionsNotUsedFor #4698t K ) R4k A 84k 4k, + F& ping
/] B RA I B R T BT
if (poolPingConnectionsNotUsedFor >= 0 &&
conn.getTimeElapsedSinceLastUse () > poolPingConnectionsNotUsedFor) {
try {
// F@APATRIEK SQL i 4] 49 JDBC Ak, K S MM#E
Connection realConn = conn.getRealConnection();
Statement statement = realConn.createStatement();
ResultSet rs = statement.executeQuery (poolPingQuery);
rs.closey);
statement.close();
if (!realConn.getAutoCommit ()) {
realConn.rollback();
}
result = true;
} catch (Exception e) {
conn.getRealConnection() .close() ;
// ... %% try/catch 3= B &b

result = false;

}

return result;

5 J5 7 B & (1) & PooledDataSource.forceCloseAll() /1%, 41424 PooledDataSource )7 B
i, BlnBEEE URL. B 4. %5, autoCommit AL E %%, #F4 i forceCloseAll() /7 VA% it
MR P b, R ¥ BT A MBI PooledConnection Xt R #F % B AL, HZE
activeConnections % & F1 idleConnections % & . N A & 4 2 J5 # iL PooledDataSource.
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getConnection() 3k U #E i, 2 3% M ¥ AL B F 37 6 8 5 0 548 FEE 8 0L R R 1
PooledConnection X} % . forceCloseAll()/5 K BARSLILIN T

public void forceCloseAll() {
synchronized (state) {
[/ BAT LA E AR A AR IR
expectedConnectionTypeCode = assembleConnectionTypeCode (dataSource.getUrl (),
dataSource.getUsername (), dataSource.getPassword());
for (int i = state.activeConnections.size(); i > 0; i--) { // &FEAIRMEREE
try {
// M PoolState.activeConnections %4 ¥ 33 PooledConnection 3t %
PooledConnection conn = state.activeConnections.remove (i - 1);
conn.invalidate(); // # PooledConnection % %% % 4 £k
Connection realConn = conn.getRealConnection(); // KIRAEMHIEEEEE
if (!realConn.getAutoCommit()) { // EIAARRHFL
realConn.rollback();
}
realConn.close(); // XMW AEHHIEE LR
} catch (Exception e) {

// ignore
}

/] ... RHHEHLE PoolState.activeConnections £4 P8 TN (%)

DataSource FIHH <N A 2)X Bt &N HRET .

2.7 Transaction

FESRBITR A, PhEHE EH 52— % EE K TAE, MyBatis 4 Transaction #2115
HIEFERF AT T HS, Transaction 3 & X0 F

public interface Transaction ({

Connection getConnection() throws SQLException; // KR R#9$IEFE&EiEsTR
void commit () throws SQLException; // #X ¥4

void rollback() throws SQLException; // EIAE4
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void close() throws SQLException; // *W&&4%%Eik4

Integer getTimeout () throws SQLException; // 3KIRF 448 8tHf 1A
}

Transaction # 14 JdbcTransaction . ManagedTransaction P 4~ S8, JH Xf % 4 5l
JdbcTransactionFactory F1 ManagedTransactionFactory i 516 . Wil 2-37 fas, XBEMEH T
T R

A 2-37

JdbcTransaction 448 T- JDBC Connection 45 1| 35 45 (222 Al [0]¥8 . JdbcTransaction H17Bff)
ER& IR

protected Connection connection; // F4-%F k#9835 54
protected DataSource dataSource; // #4&%i£42P7/% %) DataSource
protected TransactionIsolationLevel level; // F45EER

protected boolean autoCommmit; // & B#HIER

fE JdbcTransaction ff1#4i% ik 50 S #1460 R connection 7B Z AP HAB =7 B, T
connection 7B 2> FEIBHMI4E4L. , B 2 7E F getConnection() /5 4 11T dataSource.getConnection()
JiEIEE, BRI % E autoCommit A5 FREE4 0. JdbeTransaction ) commit()/7 iZ Al
rollback() /7 ¥2:#B 42 1 Connection X 87 /5 2 S L «

ManagedTransaction f{JSCHLE NI, & FEIFEKBH ) dataSource FBURHUER, (HI
commit() « rollback() HiE# R F LW, FHFMBEXTMERBRKERH[EHMN.
ManagedTransaction F1ifiid closeConnection B i {E 25 il B8 2 3% 32 (1) K PAIAT A o

public void close() throws SQLException {

if (this.closeConnection && this.connection != null) {
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/) ... BEHE (%)

this.connection.close();

TransactionFactory #% [1 7€ X | Bt B # # TransactionFactory Xt % {5 %, LA K& 6 &
Transaction Xf R {75k, ARISUITF:

public interface TransactionFactory {

// BLE TransactionFactory #t%, —&ERAECIETRZE, TR TransactionFactory # B ZLEE

void setProperties (Properties props);

// I EHERE LA E Transaction &£

Transaction newTransaction (Connection conn);

[/ MIE R B R P RIKBE HE, SHAEERZ E4)# Transaction sH R
Transaction newTransaction (DataSource dataSource, TransactionIsolationLevel level,

boolean autoCommit) ;

JdbcTransactionFactory f1 ManagedTransactionFactory 1 57 €] & JdbcTransaction £l
ManagedTransaction, 1X—#B7rFIAAIS LB T 8L, BEANGH KT .

fESEEH, MyBatis 1% 25 Spring S, BUEERFES R Spring HEATEFEK),
FES 4 T 2242 Transaction # [ #) 55 — > SZ B ——SpringManagedTransaction, &34l fi5# 7]
DAk 2 5% 2715 B 12

2.8 binding &3k

f£ iBatis (MyBatis FIET &) 1, ZXif—4> Blog X R T Z A SqlSession.queryForObject
("selectBlog", blogld)/7#%. L+, SqlSession.queryForObject()/5 5204718 & 1) SQL i& )it 4T
W IR E DRGSR, FE—NSH “selectBlog” 88 T BAABATH SQL &AM id, 1% SQL
VER TE SCAEAH N RS G B SRR . SR IRAT 1A K “selectBlog” K T “selectBlogl”, TEXIUH
it fErr, MyBatis /& TiESRR ZH R, TESCPRAA queryForObject("selectBlogl", blogld)
THER A 2t 7w, JFRN A RERIEIZH R .

MyBatis 2}t T binding BEHH T## ok Bk inl 1, AT LE X—ANgED ChF @R, &
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H%—FA “Mapper #1007, Znf+ A BlogMapper #1, BRI TR, EE, XE
] BlogMapper 4 1} /N 75 B 4k AT M Hofh Bz O, 1 ELFF R AN 7% B4R fik iz 3 L) S B

public interface BlogMapper {

public Blog selectBlog (int i); // AMSHEEXH P AE— /A <select>H &, id A"selectBlog"
}

% Mapper # 0t 5 X T SQL iEAIN R, XL :1E MyBatis #2458
SHAC B S s XA SQL B AR SRER . INRAFERILXELH SQL iE4), 7E MyBatis HIFI4H1L
AT B % . BRATAT LA Mapper 3 0 B 77ESATAHRI SQL 1EA), X FF 445l
A UARE B RA TR R R LR M. 25 Blog X SR AL T W A

// &%, kI BlogMapper & #RKFExtF
BlogMapper mapper = session.getMapper (BlogMapper.class);

// A Mapper 47 ¥ & SL# F AT 6 SQL 5 4]
Blog blog = mapper.selectBlog(1l);

FEFFUESHT binding BERAISEILZ BT, 56k THR— TR0 A4 2 AR R, wlE
2-38 A7

A 2-38

2.8.1 MapperRegistry&MapperProxyFactory

MapperRegistry f& Mapper $ [ & 5t B fACE T R L) AN 0. Configuration /&
MyBatis 2B KIBEX 5, £ MyBatis HIHGLAEREF, FTAHECE RS B SBARHTSCH RL ) X
% 3710 5 2 Configuration Xt 5 1, 7E 55 3 2 A4 MyBatis ¥4 /L FE I 2 V40 /1 44 Configuration..
X B % VE Configuration.mapperRegistry ¥ B, ‘& 1ic 3% 24 % F /) MapperRegistry *f %,
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MapperRegistry "7 B & UFITh R T -

// Configuration #t%, MyBatis 2B E—#EEs %, AFTOLTHARESGE

private final Configuration config;

// %% T Mapper # 2 53t & MapperProxyFactory Z [Al#) % &
private final Map<Class<?>, MapperProxyFactory<?>> knownMappers =

new HashMap<Class<?>, MapperProxyFactory<?>>();

£ MyBatis #IUELEFE Fp 2 S B S AC B SO BA & Mapper #: D EVEME S, JFEA
MapperRegistry.addMapper() /7 ;38 7& MapperRegistry.knownMappers £, ZHEGH key &
Mapper £ %} S2f#] Class X%, value A MapperProxyFactory ] X%, A LLA Mapper #1161
#ACHRT %, MapperProxyFactory HISZIND b 243473 MapperRegistry.addMapper() /7% ]
A SLBI

public <T> void addMapper (Class<T> type) {
if (type.isInterface()) { // #&# type #FAH
if (hasMapper (type)) { // BRMRAELLEmRTZED
throw new BindingException("...");
}
// ... k% try/finally Rk
// ¥ Mapper #1%} F#) Class 3§ f» MapperProxyFactory * £#/m%| knownMappers %4
knownMappers.put (type, new MapperProxyFactory<T>(type));
// F @A XML BATAE e &R, BataiNs

}

EFEEPITE SQL iBA)N, 2% A MapperRegistry.getMapper() /7 123K SEH | Mapper
BRI %, A FFaE R, session.getMapper(BlogMapper.class) /7 12:43 2| 1) 52 r
| & MyBatis i it JDK 317 CEE A BlogMapper 2 14 5 ) A B X% R . MapperRegistry.getMapper()
JERARRS I T R .

public <T> T getMapper (Class<T> type, SqglSession sglSession) {
// FHIEE type 3+ R # MapperProxyFactory %
final MapperProxyFactory<T> mapperProxyFactory =
(MapperProxyFactory<T>) knownMappers.get (type);
// ... 4% mapperProxyFactory A%, M#dFF (%)
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try {

/] RIEFERT type e KEstH

return mapperProxyFactory.newInstance (sqlSession);
} catch (Exception e) {

throw new BindingException("...");

MapperProxyFactory T 1 57 6@ BN R, HAROLFBINE CTfen T .

// %% MapperProxyFactory s £ T A £ILT mapperInterface 369K E, AN Fhoth =6,
// #A& BlogMapper #0255 # Class 3%

private final Class<T> mapperInterface;

// %%, key & mapperInterface # ¥ ¥ kst E# Method %, value A% # MapperMethod %
// MapperMethod #) %) fEf= LI L L3k 4 5473
private final Map<Method, MapperMethod> methodCache =

new ConcurrentHashMap<Method, MapperMethod> () ;

MapperProxyFactory.newlnstance() 772528 T G528 7 mapperInterface 3 [ (KL FE 0 %
ThEe, BEAREINTR:

public T newInstance (SqlSession sglSession) {
// 413 MapperProxy st %, K AARA 4] #4) MapperProxy £
final MapperProxy<T> mapperProxy =

new MapperProxy<T>(sqglSession, mapperInterface, methodCache);

return newlInstance (mapperProxy) ;

protected T newlInstance (MapperProxy<T> mapperProxy) {
// RIEERT mapperInterface # 2K
return (T) Proxy.newProxylInstance (mapperInterface.getClassLoader (),

new Class|[] {mapperInterface}, mapperProxy) ;

2.8.2 MapperProxy

MapperProxy 553 | InvocationHandler £ [1, 7E/44 JIDK BRI C 4N Hit, %8
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1 F SR B R AR R X R 03B 4, X BLAS P S H58 « MapperProxy % 07 BUIK & SCRIZ e
mr:

private final SqlSession sqlSession; // &%k T %£¥# sqlSession %
private final Class<T> mapperInterface; // Mapper #msti#) Class &%

// A F%4 MapperMethod %, 3 ¥ key & Mapper # 7 7 ik 3t B #) Method & %, value R34 E#)
// MapperMethod #f %, MapperMethod #f %4 %A A S AR SQL & &) I FAT 4k

// EBiEFEML, MapperMethod T RITRAEATRAARRNE L, IATRAE SARESFZ A LF
priva';e final Map<Method, MapperMethod> methodCache;

MapperProxy.invoke() /7 2 &R EEXT RIAT i 3 Z 4, SLIMT:

public Object invoke (Object proxy, Method method, Object[] args) throws Throwable {
// ... K% try/catch Kbk
// R B A7 ik4kAKE Object, M AAEAM AAFH &
if (Object.class.equals (method.getDeclaringClass())) {
return method.invoke (this, args);
} else if (isDefaultMethod (method)) {
[/ ... %3t Javal A LA S SRR ET 6 K, RRATHE
}
/] WA P I MapperMethod ¥ %, 4w R%E 5 FEA, WeIEH6) MapperMethod s R HFFmB| %4 F
final MapperMethod mapperMethod = cachedMapperMethod (method) ;
// A MapperMethod.execute () 7 #H#AT SQL 4]

return mapperMethod.execute (sglSession, args);

MapperProxy.cachedMapperMethod() /7 ¥ 3§ 5t 44" methodCache IX/MEAFHE S, LI
T

private MapperMethod cachedMapperMethod (Method method) {
MapperMethod mapperMethod = methodCache.get (method); // J% A P F & MapperMethod
if (mapperMethod == null) {
// #]# MapperMethod 3+ %, %% methodCache £4& ¥4 4
mapperMethod =
new MapperMethod (mapperInterface, method, sqlSession.getConfiguration());

methodCache.put (method, mapperMethod) ;
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return mapperMethod;

2.8.3 MapperMethod

MapperMethod #1352 7 Mapper £ 1 #i%t B (045 B, LR SQL EAIIIE R . ¥
AILLKs MapperMethod B 1EEH: Mapper 2 11 LK 5 it B SO f-ob 5 Ui SQL 1B A IR
MapperMethod H &N B S W T :

private final SqglCommand command; // 23R T SQL i&4) #) % AkAe A
private final MethodSignature method; // Mapper # v ¥ & 7 ik 8940 %15 .8

SqlCommand

SqlCommand #& MapperMethod A 52 ¥ P42, ‘4 F name 7 BLic % T SQL B4 4274,
i type FB (SqlCommandType %) i3t T SQL iBAIMIZEA . SqlCommandType #&H2s
A, B EE N UNKNOWN, INSERT. UPDATE. DELETE. SELECT. FLUSH.

SqlCommand fJ#43& 7712 291464k name 7 BN type 7B, AARS 40 F:

public SglCommand (Configuration configuration, Class<?> mapperInterface,
Method method) ({
// SQL & 6) 84 £ 482 ) Mapper 4 0 89 &4k 5 3t 5 69 F ik 4 AR AR
String statementName = mapperInterface.getName() + "." + method.getName () ;
MappedStatement ms = null;
if (configuration.hasStatement (statementName)) { // #MZFEHZ LM SQL &4
// M Configuration.mappedStatements && ¥ &2t & # MappedStatement 3£,
// MappedStatement % ¥#¥ T SQL &4 MRX1E L, f£ MyBatis ML 41, B Rifmisik
ms = configuration.getMappedStatement (statementName) ;
} else if (!mapperInterface.equals (method.getDeclaringClass())) {
[/ e RIGEF HFAAELE D PR, WA BEAT 4k A L M o 432
String parentStatementName = method.getDeclaringClass () .getName ()
+ "." + method.getName () ;
// M Configuration.mappedStatements &4 ¥ &K st 5 # MappedStatement %
if (configuration.hasStatement (parentStatementName)) {

ms = configuration.getMappedStatement (parentStatementName) ;
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if (ms == null) {
if (method.getAnnotation(Flush.class) != null) { // #4#@Flush
name = null;
type = SqlCommandType.FLUSH;
} else {
throw new BindingException("...");
}
} else {
name = ms.getId();// #%4% name f» type

type = ms.getSqlCommandType () ;

. if (type == SglCommandType.UNKNOWN) {
throw new BindingException("...");
}
}
}
ParamNameResolver

£ MethodSignature #1, £>{# i ParamNameResolver 4t Mapper £z 15 & X #7715 1S5
5|2 . ParamNameResolver f# ] name 7Bt (SortedMap<Integer, String>K%) &% T S
¥y RPN BRI SSBARZEMIT KR, KA key RARSBESHIIRTHRGIALE,
value RS HALNR, SH A LU @Param VEFTE &, R KA 18 E@Param JEE, N{E
HEMEMENE LR RSHIIEFEE RowBounds FEAEL ResultHandler KA 1S4,
X PR R ) SR 20K F] name EEF, XRSFBSBNRIIESEHRA—E, #)
11, method(int a, RowBounds rb, int b) /7725 B[] names 4 4{{0, "0"}, {2, "1"}}, IF 2-39
iz

index: 0 1 2

v

B#E%%: method([int a | [RowBounds rb| ,|int b )

:I {key = 0, value = "0"} || {key = 2, value = "1"} ”
____________ namesf# & ~ T T T T T T T
A 2-39

ParamNameResolver [f] hasParamAnnotation 7% (boolean 28%) iz XN ik KIS H 53R
RS T @Param VEfE

£ ParamNameResolver #4352, 238 i [ 5 i 77 N2 EX Mapper 32 006 B 5 4 R4S
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B, et ERPA TR, BARSEBARAD IR .

public ParamNameResolver (Configuration config, Method method) {
/] RBEHFN R T BAS S LR
final Class<?>[] paramTypes = method.getParameterTypes () ;
/] RBEBF R LG
final Annotation[][] paramAnnotations = method.getParameterAnnotations();
/] ERESRATRESKEIN SR LA EXF
final SortedMap<Integer, String> map = new TreeMap<Integer, String>();

int paramCount = paramAnnotations.length;

for (int paramIndex = 0; paramIndex < paramCount; paramIndex++) { // M F EFiA Ak

if (isSpecialParameter(paramTypes [paramIndex])) {
/] dmR 5 R RowBounds £ X ResultHandler XA, M gkitstiz K489 57
continue;

}

String name = null;

/] @ ERRT A

for (Annotation annotation : paramAnnotations|[paramIndex]) {

if (annotation instanceof Param) {

// @Param M HIit—k, #4% hasParamAnnotation #44LA true
hasParamAnnotation = true;
name = ((Param) annotation).value();// #IR@Param iEMf4§ % o954 %4k

break;

[/ ZEASLf RABEMBAET L@ T P names 404 value AH LA For1n

if (name == null) {
/] EABCEA T B RParam EME, MARMEE R kE A L4k A AL T T LA H L LA
if (config.isUseActualParamName ()) {

name = getActualParamName (method, paramIndex);

}
if (name == null) { // 1ERA5EEKG L3144 H 84k

name = String.valueOf(mép.size());

}
map.put (paramIndex, name); // itk%| map PHA
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}
names = Collections.unmodifiableSortedMap (map); // #%4 names %4

// isSpecialParameter () % i M kit % RowBounds # ResultHandler ##PE & o S s
private static boolean isSpecialParameter (Class<?> clazz) {
return RowBounds.class.isAssignableFrom(clazz)

|| ResultHandler.class.isAssignableFrom(clazz);

names 3 & 3 E{E ParamNameResolver.getNamedParams() /772 ¥ F , &7 WU S 402
R FPEANRESIR, HHLES 5NN AT RE, AT

public Object getNamedParams (Object[] args) {
final int paramCount = names.size();
if (args == null || paramCount == 0) { // &A%, &9 null
return null;
} else if ('hasParamAnnotation && paramCount == 1) { // kf#MeParam B RF—/NAHK

return args[names.firstKey()];

} else { // #A¥itMA@Param EMIEE T AMLARIA $AMFHG KL

// paramiX/s Map Ptk T A LHE EAZ AT B A R, ParamMap 47K 7 HashMap, 4wR®)
// ParamMap P #HmCEHEN key, SIk4, LHiTH S5 HashMap AR
final Map<String, Object> param = new ParamMap<Object>();

int 1 = 0;

for (Map.Entry<Integer, String> entry : names.entrySet()) {
/] ¥EEBLE FHEN X RILEE paran P
param.put (entry.getValue (), args[entry.getKey()]);

// TR A AL R param+t & 7] "B X BIARK LA, Plde. paraml, param2 F, Hifkie
// %) param £4F
final String genericParamName = GENERIC NAME PREFIX + String.valueOf(i + 1);
// 4R @Param M5 A LKA "param+ & T "X, WREZRFm
if (!names.containsValue (genericParamName)) {
param.put (genericParamName, args[entry.getKey()]):
}
i++;
}

return param;
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MethodSignature

/4 5¢ ParamNameResolver JZhfE, [F1F] MethodSignature 4k4E/M48. MethodSignature
j& MapperMethod 52 X I 2, Ho#3E T Mapper 809 & XM HERAHRER,
MethodSignature H A% 0o FBE )& LI F

private final boolean returnsMany; // BEE{EERRTFEH Collection XA RAKMER
private final boolean returnsMap; // BEMEEARTEH Map £A

private final boolean returnsVoid; // BEMEEA R EH void

private final boolean returnsCursor; // &E{E2F 4 Cursor £#

private final Class<?> returnType; // E&E{EEA

[/ deRERAEA R Map, WiZFRILETHA key 695 .5

private final String mapKey;

// B RARILIZF ik H I AP ResultHandler ER KK MHILE

private final Integer resultHandlerIndex;

// A RARILIEF E A4 AP RowBounds ER AHMILE

private final Integer rowBoundsIndex;

// EF k3R # ParamNameResolver %

private final ParamNameResolver paramNameResolver;

£ MethodSignature [{#4i% B8 50 H 2 AEMTFI R Method XF 8, FH¥IMhtk iR 7B, B
LR

public MethodSignature (Configuration configuration, Class<?> mapperlInterface,
Method method) {
/] WM FEHBEDEER, WELENBiE TypeParameterResolver # %M, X TRFHE
Type resolvedReturnType = TypeParameterResolver

.resolveReturnType (method, mapperInterface);
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if (resolvedReturnType instanceof Class<?>) {
this.returnType = (Class<?>) resolvedReturnType;
} else if (resolvedReturnType instanceof ParameterizedType) {
this.returnType =
(Class<?>) ((ParameterizedType) resolvedReturnType) .getRawType () ;
} else {
this.returnType = method.getReturnType () ;
}
// #¥A returnsVoid. returnsMany., returnsCursor., mapKey. returnsMap % FH&

this.returnsVoid = void.class.equals(this.returnType) ;

this.returnsMany =

(configuration.getObjectFactory() .isCollection(this.returnType)
|| this.returnType.isArray()):
this.returnsCursor = Cursor.class.equals(this.returnType);
// % MethodSignature ff 7% 9 B2 Map H45% T @MapKey 1M, W{EH getMapKey () 7 k452
this.mapKey = getMapKey (method) ;
this.returnsMap = (this.mapKey != null);
// #44% rowBoundsIndex ## resultHandlerIndex F#&
this.rowBoundsIndex = getUniqueParamIndex (method, RowBounds.class);
this.resultdandlerIndex = getUniqueParamIndex (method, ResultHandler.class);
// 4)# ParamNameResolver %

this.paramNameResolver = new ParamNameResolver (configuration, method);

getUniqueParamIndex() /7 V2 ) 3 E N e R BRI @ R W SHESEIIR P E, WF:

private Integer getUniqueParamIndex (Method method, Class<?> paramType) {
Integer index = null;
final Class<?>[] argTypes = method.getParameterTypes();
for (int i = 0; i < argTypes.length; i++) { // &/ MethodSignature %t 7 ikt 545 %
if (paramType.isAssignableFrom(argTypes[i])) {
if (index == null) { // 2% paramType XA KA#ELKMF) K P HILE 3|
index = i;
} else { // RowBounds ## ResultHandler (R #9 A R4EH —A, R EHL BN

throw new BindingException"...");
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return index;

MethodSignature i 324t T b iR 7 B X L[ getter/setter ik, ANEBE. H,
convertArgsToSqlCommandParam() % Bh 77 ¥ {6 S/ 44— T -

[/ RFH args (1848 (AP HARERFIA) HHE SOLEO R SHFI R, eRBE ERNBEY
// paramNameResolver.getNamedParams () %
public Object convertArgsToSglCommandParam(Object[] args) {

return paramNameResolver.getNamedParams (args) ;

/455 MapperMethod 1 5E LI #62E, [81F] MapperMethod 4%4E43 7. MapperMethod
BT execute() 13, ‘B2 MRHE SQL EAIIZKAL A SqlSession X B 75V 76 i e
PE#AE . SqlSession f& MyBatis (% DA —, HAGSHEE SN, X BEEE T A
ERINE T 7 5 58 OBE R #RME BN T . MapperMethod.execute() /532 ) B AR SEIR 4 T -

public Object execute(SqlSession sqlSession, Object[] args) ({
Object result;
switch (command.getType()) { // A&3E SQL &4 #9 £ A sqlSession * BH#) 7 ik
case INSERT: {
// 4 ParamNameResolver &% args [ %4 (A PHAMH LRI L), AP HEAGERS
/] FREBH L ARABEAR
Object param = method.convertArgsToSglCommandParam(args) ;
// A sqlSession.insert () #i#, rowCountResult () % k24 method FH PILRE) T ikt
// BEE R R T8 REATH R
result = rowCountResult (sqlSession.insert (command.getName (), param));
break;
}
case UPDATE: {
// UPDATE #= DELETE %A #9 SQL 54 #9425 INSERT %4149 SOL #&4) £, "E— R A2 HM T
// SqlSession # update () % #% 4= delete () H i

}
case DELETE: {

}
case SELECT:
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// #BBEEMEA void H ResultSet it ResultHandler &% &5 ik

if (method.returnsVoid() && method.hasResultHandler()) {
executeWithResultHandler (sqlSession, args);
result = null;

} else if (method.returnsMany()) { // RBBEEAAELSRKEHFE
result = executeForMany(sqlSession, args);

} else if (method.returnsMap()) { // KRFEEW{AA Map W75 ik
result = executeForMap (sqlSession, args);

} else if (method.returnsCursor()) { // XAEiEW{AA Cursor ¥ F ik
result = executeForCursor (sqlSession, args);

} else { // RBBEEHE—3t 095k
Object param = method.convertArgsToSqlCommandParam(args) ;
result = sqglSession.selectOne (command.getName (), param);

}

break;

case FLUSH:
result = sqglSession.flushStatements();
break;
default:
throw new BindingException("...");
}
/] BAREE (%)

return result;

%4 $4T INSERT. UPDATE. DELETE (%!f) SQL iEAJN, HIITERBEEL T

MapperMethod.rowCountResult() /7 ¥ 4b 3 . SqlSession H [ insert()% 75 %% [6] ) & int 1A,
rowCountResult() 77 %22 %1% int {H 535 Mapper #1034 N 77503 BE, BRI T

private Object rowCountResult (int rowCount) {
final Object result;
if (method.returnsVoid()) {
result = null; // Mapper # 0 VA5 7 k0L E{A4 void
} else if (Integer.class.equals(method.getReturnType()) ||
Integer.TYPE.equals (method.getReturnType ())) {
result = rowCount; // Mapper # v ¥A85 % ke9i&=1EA int R Integer
} else if (Long.class.equals (method.getReturnType()) ||
Long.TYPE.equals (method.getReturnType())) {



138 | MyBatis IERARE

result = (long) rowCount; // Mapper 47 W85 7 ik#yi& @A long & Long
} else if (Boolean.class.equals (method.getReturnType()) ||
Boolean. TYPE.equals (method.getReturnType())) {
result = rowCount > 0; // Mapper # v %485 % k#yi& ©MA% boolean H Boolean
} else {
throw new BindingException("..."); // VAEFMHHRRL, MihRF
}

return result;

5 Mapper £ 1t & LI J7 1 #E % 8 ] ResultHandler A3 75 ) 45 R4, i@
MapperMethod.executeWithResultHandler() /7 240 2,  BARSEZHLAN T«

private void executeWithResultHandler (SqlSession sqlSession, Object[] args) {
// $EIX SQL &4 5t B 89 MappedStatement # %, MappedStatement ¥R T SQL & A MEA &,
/] JEEFmAhE
MappedStatement ms =
sqlSession.getConfiguration () .getMappedStatement (command.getName ()) ;
// %1% ResultHandler &R ER, 445 %E ResultMap & ResultType
if (void.class.equals (ms.getResultMaps().get (0).getType())) {
throw new BindingException("...");
}
Object param = method.convertArgsToSqlCommandParam(args); // B ELI A, RAEHE
if (method.hasRowBounds()) { // #MA%F k¥ RZ%H RowBounds £ A 54k
// I RowBounds 3£, #&3% MethodSignature.rowBoundsIndex FHEIEZILE, M args # P
// %&#., kI ResultHandler * %69 REANR
RowBounds rowBounds = method.extractRowBounds (args) ;
// #MA SqlSession.select () # ik, #AT&i4), H W57 ResultHandler LBLERT L
sglSession.select (command.getName (), param, rowBounds,
method.extractResultHandler (args));
} else {

sqglSession.select (command.getName () , param, method.extractResultHandler (args));

1 Mapper 2 01 % B 75 5 (38 B {5 A $ 41 5k 2 Collection 2 M SE ¥, iE i
MapperMethod.executeForMany () /772403, BARSZILUIT
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private <E> Object executeForMany(SglSession sqlSession, Object[] args) {

List<E> result;
Object param = method.convertArgsToSqlCommandParam(args); // 5%F|k4#H
if (method.hasRowBounds()) { // #AMAFHZT RowBounds HH

RowBounds rowBounds = method.extractRowBounds (args) ;

// PR SqlSession.selectList () F & TR EH

result = sqglSession.<E>selectList (command.getName (), param, rowBounds);
} else {

result = sqglSession.<E>selectList (command.getName (), param);
}
/] WEREHBRAKME Collection E£4
if (!method.getReturnType () .isAssignableFrom(result.getClass())) {

if (method.getReturnType () .isArray()) {

return convertToArray (result);
} else {

return convertToDeclaredCollection (sglSession.getConfiguration(), result);

}

return result;

convertToDeclaredCollection() /7721 convertToArray() /7= HITHRERAL, F B4 T 45 B xt
ZEAHR Collection AN RMBAX R, HALIMT:

private <E> Object convertToDeclaredCollection(Configuration config, List<E> list) ({
// AT EABE) ObjectFactory, Wit R4tH XA EELSSE
Object collection = config.getObjectFactory().create (method.getReturnType ());
// €3 MetaObject *F%
MetaObject metaObject = config.newMetaObject (collection);
metaObject.addAll (list); // %FrE#AEM Collection.addAll () F &

return collection;

// convertToArray () # k) ER4TF:

private <E> Object convertToArray(List<E> list) {
/] KRBT A ER
Class<?> arrayComponentType = method.getReturnType () .getComponentType () ;
AR &b
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Object array = Array.newlnstance(arrayComponentType, list.size());
if (arrayComponentType.isPrimitive()) { // ¥ list T&H—FARFE| 40P
for ifint. i = 03 4 < ldst:size () i%d) A
Array.set(array, i, list.get(i)):
}
return arrayy;
} else {

return list.toArray((E[]) array):;

1 5 Mapper £ 1 Hr o} 3 7 v (1038 [B1{8 4 Map 282, U@ i3 MapperMethod.executeForMap ()

JriksbE, RAASEEIT:

private <K, V> Map<K, V> executeForMap (SqlSession sqlSession, Object[] args) ({

Map<K, V> result;
Object param = method.convertArgsToSqlCommandParam(args); // ##%EA5 K
if (method.hasRowBounds()) {
RowBounds rowBounds = method.extractRowBounds (args) ;
// #MA SqlSession.selectMap () # ik Tk & ) $R4E
result = sqlSession.<K, V>selectMap (command.getName (),
param, method.getMapKey (), rowBounds);
} else {
result = sglSession.<K, V>selectMap (command.getName (),
param, method.getMapKey());
}

return result;

executeForCursor() 5 %5 executeForMap ()74, ME—X At 2 WA I SqlSession [
selectCursor() /7%, XBEAHER, BMBHIEEIESHIEG.

29 ZEEFER

MyBatis {EA—NEKHIFEAZIELR, ZAFRH LA DKL —. MyBatis #1547
RFBELEMN, SR —REF ZREF, BEARLERMFAR, EfEMARHERZ Cache £
HESEI. AT EERS Cache HA XK LIKBTNA, —REHFM_REGFER 3 FHH
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FEHNA.

1E MyBatis AR K T Rl g B AR R AR, T AFEFF 4R oM AT AR 2 T, %6
3 i A Xt A7 R B 4

2.9.1 ZEMIER

TESEBATFH, B RER M BN LD R SRR I . SHHFR BN, &5
i BN LR IS INHT B DY RESR X S TR . R IFT IR A RAE RS, WA LA E BB
CA AR K H T, X BARXBIRCHAM NI TN, BEERE, B4
T BT, AR LR, XHFREBRERT “TFR-EH” FN,

B M AR RAEITR, BATT LR TFHRHAE TR b IR MBT I LIS, H )y
PERASH, FP R R BN AL T ELAT SR T AR R AT, i
HULERY final RETBM0A. Rob, MBI RFAESFES, (%R XA
ELFERCRTAMMI. B, 4 4 MEEMOF IR, RAREDSMEIERL M IRK
A, WHBERM 1S A TEAEHELBER.

BB LS A BNIRA AR vl L3R IR, 50558 7T LA B MR SR I THRE, R T4
EHTRIILINREN . EEBA, BAISZR B A A K7 AT BRI G, Tk
FIAEKRG X, IR SR, T LA A M AR o e B LB — 0 15
A4 T 4.

FHARERIBERNOKE, UREFOBLAE, W 240 Fix.

A 2-40
* Component ( B ): 80 % LT &R UL K BT i 2e SEILIIAT R o
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ConcreteComponent ( BB #HLIZE ): BAARLA ML T Component £ 11.
WEAE T, BAREA IR AR RN B, % IRAE T Component
PO SRR IEARRINRE, HAR R Ih RS SR B FT Thae,  #6R iE id e iff 45 Y
77 R MBNZ RN R LR

Decorator( 343§ ): i Mg HI2 K, B -&— NI T Component # IR,
HAEH P E3E T —4 Component X5, RN R TIX AR X R A
& Component KRB AT, IXHRSCIL TR IAASMEH . Wk 2-41 s, $eifids
C (ConcreteDecorator] 287%) &4fi T 251fi#% B (ConcreteDecorator2 28744 ) F A H 5N
Ihée W, Mi2E1fi#e B (ConcreteDecorator2 2K%) A&/ 7 A1+ A (ConcreteComponent
KA FHNETMThEE V. Kb, AR A REARBIEARTIRE, Rifids B Ak
ids C 2 REMEXR A BINFTHITIRE.

ConcreteDecoratorl %! ConcreteDecorator2#l ConcreteComponent %Y
b )
(4 c B
______ o i |—> il et Fle 1+ T8
Component component — Component component —
mRew WwInThREv PRULEEAThREZ
B 2-41

ConcreteDecorator: & 2EMHas eI, %S0 E ) 4 Fe thixh RIS LT -
W 2-41 iR, H11i%8 B, C B2 %A &, BRRxT R R Z R Component KRR AT,
fE Java 10 9, KEMNH 7RMSRHER, RAVEMH Java 10 BIEBCCHR, £H
E B0 AR

BufferedInputStream bis = new BufferedInputStream/(

new FileInputStream(new File ("D:/test.txt")));

FileInputStream ¥4 S rhhfit, K I read() 7 LR # 22 FHRAE R SRR R 50

A, LERAKEREN, e PBRERGEAFSRMAEES L HMET B, TR,
BufferedInputStream & 324t T 22 0hThREABE S, MU read )7 50T, 2 TS A SCAF R
HU— 304> B4R 3+ 2247 3 BufferedInputStream fIZEph X, J& LA LR ERT LA B B G2 ik
X 3ROSR, B B0 X Bl R R A B WSO B R, X Rt AT BLib P S A
BAKY, = 7 Eae.

{£ MyBatis [BA7 b, {3 T M2 B84k, HHH4 Decorator $% M Component
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B4 38— Component #11, 1822 &M K 2-42 Fix.

i

Ao

() component Component

@ operation() void

| A 2-42
it FH e U B S SR A A P A B B AL A

o ABCTARACKYL, BUARN RIEIEENR, Wy RN, AT, 48R
REFBRBETRMEN. 05T LUK 5 2% B DhREV) 20 B — RT3

2%, B B ML E A A S, QIZARIIRERIALIE, T2 2R AR TR,

o UBEHRFERNE, REBRIHOEGRLIE, REETHET A AREA

FrAEREREITT, BABR A RN, fFE THBC-EA” B,

HR, BEERMOFTTRREKBE, THRIGEHRES REMBOXNR, XMINT R4

5 ek, AN T BEAR A S L E BB R IO XERE -

2.9.2 Cache EOKRESI

MyBatis *' 2 {7 BEHAR S HIARAD AL T cache R, HeHr Cache # M /R RAFHHL A B 0 2

M, e T BT EAFREEAIT N, Cache 3 HHIE LANF

public interface Cache {

String getId();// &% A& id

/] BIEA PR, —EHELT, key & CacheKey, value Z&F#LR
void putObject (Object key, Object value);

Object getObject (Object key); // HABIEEH key, EEATERATBHLERAT R

Object removeObject (Object key); // Mk key #5644 AR

void clear();// HERA
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int getSize();// ZAHRMAH, EZHHFALM MyBatis HSKAER, FATRAEE LI
/] RBEBH, EF ERAM MyBatis M KRAER, Frd THRAAE LA

ReadWriteLock getReadWriteLock();

Cache #E O MISLIMAEH ZA, WA 2-43 Fir, EREHHHLEME, HA PerpetualCache
$4t T Cache # B A SZH .

che c}(g.apache.x atis.cache.decorators)
@ PerpetualCache {org.apache.ibatis.cache.impl)
@ & LoggingCache (org.apache.ibatis.cache.decorators)
©n SynchronizedCache (org.apache.ibatis.cache.decoratars)
@ & LruCache (org.apache.ibatis.cache.decorators)
© = ScheduledCache (org.apache.ibatis.cache.decorators)
@ » WeakCache (org.apache.ibatis.cache.decorators)
@ v FifoCache (org.apache.ibatis.cache.decorators)
& ' SerializedCache (org.apache.ibatis.cache.decorators)
@ & BlockingCache (org.apache.ibatis.cache.decorators)
@ u TransactionalCache (org.apache.ibatis.cache.decorators)

A 2-43

PerpetualCache

PerpetualCache £/ 14} 7% ConcreteComponent [ fff5, HSCHI L&, KEM
F HashMap 10% 2700, tH&i#id1% HashMap Xt %75 1% SEBR A Cache 32 09 52 XA R A
% PerpetualCache [ EAKSZIINT -

public class PerpetualCache implements Cache {
private String id; // Cache £ #9°E—474%

[/ RFRFAEAERE Map H R

private Map<Object, Object> cache = new HashMap<Object, Object>();
public PerpetualCache (String id) { this.id = id; }

public String getId() { return id; }
/] FaEPTA T kAR Bt cache FEITFIXA HashMap s+ £ 6948 5 7 ik 5 64
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public int getSize() { return cache.size(); }

public void putObject (Object key, Object value) { cache.put (key, value); }
public Object getObject (Object key) { return cache.get (key); }

public Object removeObject (Object key) { return cache.remove (key); }
public void clear() { cache.clear(); }

pﬁblic ReadWriteLock getReadWriteLock() { return null; }

// ... BT equals () % 4= hashCode () 7 i, BAEMRAX T id FH&, HAR% T cache F& (%)

R4 cache.decorators £ FHRAEAVAEMIAS, EANIMEEESLI T Cache #1, HHEE
ConcreteDecorator fffifh. XERMMiasS7E PerpetualCache HIFEAE IR L —LLBAMYThRE, &
HEANMAEREHRE - MEENER, FHEHNB REER, £ RFEX RS I 2 RIS
HEM.

BlockingCache

BlockingCache #&PH ZE R A 1R A7 2188, B2 TRIERE — N2 BIHIE B IEE key
X % - BlockingCache A& AN F B & LU T -

private final Cache delegate; // #&EM#9KE Cache %

/] FFA key #/A 3t B #) ReentrantLock 3t %

private final ConcurrentHashMap<Object, ReentrantLock> locks;
private long timeout; // FAEMEBK

22 A 7E BlockingCache AR E keyA X R ZAF TR, 2672 A 2IREL keyA Xf 7
B, KPS SR FEE B 4K keyA BT RAEPHZE, W 2-44 FiR.
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A 2-44

BlockingCache.getObject() /5 % AL U T «

public Object getObject (Object key) {
acquireLock (key); // RIiZ key 35 #94
Object value = delegate.getObject (key); // #&if key
if (value != null) { // &4HK key st R HR, B4, T 0o%SHA4
releaselock (key) ;
}

return value;

acquireLock() 7712 H 2 2R FR AR 2 key X M R4 . 405 1% key WA 0T M 80T S Ry 4]
HEHTH ReentrantLock X5, ML WRIKEBIRM, IFH%E — B A]. acquireLock() /7
LI T :

private void acquireLock (Object key) {
Lock lock = getLockForKey(key); // #I¥X ReentrantLock 3%
if (timeout > 0) { // HIR4K, HRetatk
// ... A% try/cathc KAk
boolean acquired = lock.tryLock (timeout, TimeUnit.MILLISECONDS) ;
if (lacquired) { // #&, Wik FF

throw new CacheException("...");
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}
} else {

lock.lock(); // #HEH, RFAarafk

// TF @2 getLockForKey () # k) E .
private ReentrantLock getLockForKey (Object key) {
ReentrantLock lock = new ReentrantLock(); // #l# ReentrantLock *%
// EiXiFmmE] locks 4P, R locks £4 P LA T AL ReentrantLock %, M4 locks £4

// ¥# ReentrantLock %%
ReentrantLock previous = locks.putIfAbsent (key, lock);

return previous == null ? lock : previous;

}

R ZRFE A IEHE R B keyA XRIFSE R RSE, B4 R0 RIKA F) BlockingCache
i, M RAE A 2B keyA XRIFIBL, MelERHZEEZB LML, KM TN
BlockingCache H13RHU keyA Xf R FIHRE, 1A 2 B RVT R 2E, ik 2-45 Fios.

&FEn £:FEB

A 2-45
BlockingCache.putObject() /7 % I SEBLI0 T «

public void putObject (Object key, Object value) {

try {
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delegate.putObject (key, value); // @EHPHRmELRA
} finally {
releaseLock (key); // B4

// FT@&Z releaseLock () % ikt L.
private void releaseLock (Object key) {
ReentrantLock lock = locks.get (key);
if (lock.isHeldByCurrentThread()) { // #REH L WELZKA
lock.unlock(); // ##4

FifoCache&LruCache

FERZGFS, ATEHEFEORD, REHELE—EMMNIEHEZELF . FifoCache 5
ANSGHRRA MR, SRZERMEIEN, WREFTINMRCEER LR, WakgEs+
&E (MRFEHENEE) MEFTUHER.

FifoCache H &~ FBH) & LT

private final Cache delegate; // JREZ#MEMe)KE Cache %

/] RTiLEk key #NE A LB, EAHA LinkedList<Object>£ M E A E

private Deque<Object> keyList;
private int size; // RETHARAG LR, Bitigfh, NESFERELNEHA

FifoCache.getObject()F! removeObject()/5 1% I SLHL AR & H# A JEZ Cache X5 (K%} J7
%, AEHR. 1E FifoCache.putObject() /75 H 2 58 R A7 T50 1 B AR W DA 2 28 47 10 v 4R A,
HARSEI T :

public void putObject (Object key, Object value) {

cycleKeyList (key); // ¥t HE%EH
delegate.putObject (key, value); // Hm%EHRA

private void cycleKeyList (Object key) {
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keyList.addLast (key); // LXK key

if (keyList.size() > size) { // %R&KJNEH LR, WAHEZREGEAA
Object oldestKey = keyList.removeFirst();
delegate.removeObject (oldestKey) ;

LruCache & 4% {8 /0 F 593 (Least Recently Used, LRU) HEAT 227715 H A3 1 3%,
15T BB T AT, & 2B B ol b FH (9 22 47 30 . LruCache HE XI& A F BRI & XN :

private final Cache delegate; // #¥/M#)KE Cache sF %

// LinkedHashMap<Object,Object>( A&, €A —/AF A8 HashMap, A Ttk key RL 494 AH A
private Map<Object, Object> keyMap;

private Object eldestKey; // iLk& Vit AMEARA key

LruCache FK#43& iR 3 BRIN R BN A7 K/ R 1024, FATAT LIS I setSize() 7L EH i
BEERAD, BAEKHWT:

public void setSize(final int size) { // EMRELAHKIH, 2FE keyMap FK
// % LinkedHashMap #i& &3 &) =M A3, true A7 LinkedHashMap &K 690 52
// access-order, 4L#tAHt LinkedHashMap.get () &2 K T L e FWRA
keyMap = new LinkedHashMap<Object, Object>(size, .75F, true) {
// %M LinkedHashMap.put () 7 kB, @M ET %
protected boolean removeEldestEntry(Map.Entry<Object, Object> eldest) {
boolean tooBig = size() > size;
if (tooBig) {// wwRECEXLHEM, MEH eldestKey FK, BE@AMBRIZA
eldestKey = eldest.getKey():
}

return tooBig;
}i
N T ki E A B AR LinkedHashMap, P 2-46 FE/R T HIRHE, EHHIEBLER T —A B\

%, *4 LinkedHashMap.get() /775517 K1 B, £BXUX&BELNTIH K1 Tish3I A5 B 5,
LruCache 3 /& i#id LinkedHashMap FIX F 45 P SR 52 B A AR f8 FH OB 47000
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—» tail
7

N —_—
¥ = TN o TS

head —

key K1 K2 K3 K4 K5 K6 K7 K8

value vi | v2 | v3 | va | Vvs | vVve | V7| v8

\ \
T ol

B 2-46

LruCache.getObject() /7 125k T IR [BIZ AT, &2 keyMap.get() /7 VEME 0K key BT, &
R RE R key BOE#H A . LruCache.putObject() /7 ¥EFR T ISR, E2¥ eldestKey 7B T
SE M RAF TG RR . BRI R

public Object getObject (Object key) {
keyMap.get (key); // % LinkedHashMap P it &5
return delegate.getObject (key);

public void putObject (Object key, Object value) ({
delegate.putObject (key, value); // FmEHR
cycleKeyList (key); // MRRA KL L AR

}
private void cycleKeyList (Object key) {

keyMap.put (key, key);
if (eldestKey != null) { // eldestKey RAZ, A FCRKLI| %A LR
delegate.removeObject (eldestKey); // MIBRZEA KRR 6% AR

eldestKey = null;

SoftCache&WeakCache

TEFFIR 40 SoftCache F1 WeakCache SEELZ B, GRS 44— T Java 32451 4 Fh5)
FAZEAL, 'eA153 7 /& 3% 5] FH (Strong Reference) # 5| F (Soft Reference ). §5 5| F (Weak Reference)
Flgy R 5| (Phantom Reference).

« ®5|H
95| FH 2 Java g fE TP B A 51 B, 6140 Object obj = new Object()H, #7E ) Object
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XGRS . iR — X RBRTI H, BIER Java BN A AE 2 (H A 2R,
GC (BBWESR) MAAREWIZN R 24 Java BHHLAFAA LR, BTk
WA, FRATTH WL 2 OutOfMemoryError 54

3l H

ol F g FR A S TR 5| I —F 51, B SofiReference KK /K. 4 Java
ML ER, GC 2B R 5| FTa R X R, s i /7 . 7E
GC B 7 M R sl Hism N Rz G, BUHAFKARNE, AW
OutOfMemoryError 2% . 5| & & 5| FARLEw] DUEE Hopt 7 XK X &, #ilan,
B PE SR A7 IR G nT DA BE S, BT LASR 51 FH AT DLA SR SERER A7, K
B A SoftCache # A EiT 5| FISLBLA .

AL, HTERFERR G H AT Z], HrERRN R CE4 GC Hk
7, BrLLEIS Reference.get() /512 R IRBUEK 5| F AT da 7] (O BB, o A2 M I 4G A 1%
JiFAR ARS8 null, SRR 51 FH B0 R I o

5| FBA%I ( ReferenceQueue )

ERZGRT, BAWEFTEE - MNRIOTESE (BBCEH GC HYD KAEZE
At 45 28 A, 51 FH BAF 2 T Wi SR ix a5 B IBA B  ZE Q122 SoftReference X %Y,
Al LU R — AN 5] FBASY, 24 SoftReference FT 5| F (% %4 GC RIS, Java k400
P24 % SoftReference X RINHNE] 5 2 REBLH) 5] FIBAFI . 24 75 LA WX L2388 515
B, FRAT LA G| F BASI FR3REUIX £ SoftReference X % . YA SoftReference, Il
A5 H My RS HE A DLRBCME MG . &S %
java.util. WeakHashMap FIAHS, N 75551 FAG| FBABIRIAHC AR, RS
RZEH LI

5551 A

5551 A 5RE HLERS | SR EER 2255 . 5951 F{E A WeakReference K&, ‘BRI LS|
=A%, (EHARIEY 5 X S8 GC [FU. 78 VM B IWLZEAT 135 (Bl Ae
R A — AR E S HERIGTIH, WAz R E . Bk, R
51 FH B8 ) (R0 0 AR A7 R AR PR IR GC 22 (a1 I B T, 1 R A4 5| i B g v o et
RALAAH 2R GC, HE|H IRk 5 A B [E

5551 F S0 (4 87 FH A% 52 3t 2 JDK $2 9 java.util. WeakHashMap . WeakHashMap . Entry
L4k K T WeakReference, Entry 55| F key, 35| value, /& 2-47 Fiir.
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/
e ——» B3I
b

key value > &B51H
A 2-47

LA H5RG| FTE M key B, WU key ATLAREIIREIRL, 4 key BB I 5, XfRz
) Entry X Rtk Java BN B CERHBAF] . 28 27 T 1
WeakHashMap B, f40%F WeakHashMap 14 25884, 523 5 SCHC K 51 FHEA S, #
HA) Entry X % WeakHashMap 5 .

MR35 A

FEN AR 5 FHZ 80, BT T Java IREEHIXT RE& ILHLE . 7E Object K HLHA
A finalize() 7V, WM ERIVIERE — M R IEEYWCZ /T, $AT L8 T
fE, BEHTF GC B TH A &ANE 1), Fr bLIX Lo 5 T4 (1) SEpriz 47 I A 2 ik
Fisnf, mH IVM BRI RERIE finalize() /7% —E 2R . B 5K finalize()
HEREZH GC PAT—IR, M FHENR GC ALK finalize) /%, F4t,
¥ M finalize() /7502 FHBU™ E 1 N AEHFERMMERENIL . BT finalize()J7 VEAFE 1 Fh
Fhia) R, ZTVEIAE TR, MBI LA R 5] S B R T £

KaR 5, X “RBEIH7, BRI —MII FHER, B3 PhantomReference FIx .
FE5| FH I SR GC BIET, RT3 1 SoftReference LA & WeakReference 1]
getO7 %, REIRRIII AN R L5 HEINRELH GC B, WA null.
#& PhantomReference.get() /5 ¥ 45 23% [8] null. ‘

TERI R R 5] F IR A SR & — N5 RS, 24 GC #E& B — X REF, R
RINEEFUMRTIH, HSERBTRENFEZRT, EixE5 FIMAZ S 2 KB 5]
FABAFIH . FEFP A Lo A A i 5 FHRA S LI N2, BRERN R & S48 RO
IT—UyE TR T A, ®a R 5| BB v] DAR RS2 B BoRs 4 i o8 774 R 1 ), 9 i L RS
ATLAERE — M REH BN 5, BHRIENFAEFTN R, HXMTRIFAZ L.

IEH5E Java TRELHITUFP S| FZRAY, BATKANH SoftCache 1L . SoftCache H &N F- B

FR:

// ReferenceQueue, 3| AMKRF], A FitFELHK GC BIKMLE AR LM SoftEntry s H

private final ReferenceQueue<Object> queueOfGarbageCollectedEntries;
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private final Cache delegate; // KEMEM K E Cache 5F%

// # SoftCache ¥, RiEME A —HHEAERARLH GC Bk, X#LBiTHHE value HnF)
// hardLinksToAvoidGarbageCollection £4 ¥ EHe (BPAHRZS AIEELE value)
// hardLinksToAvoidGarbageCollection %42 LinkedList<Object>%#

private final Deque<Object> hardLinksToAvoidGarbageCollection;
private int numberOfHardLinks; // #&#f46A %, HAMER 256

SoftCache A7) value /& SoftEntry Xt %, SoftEntry 4k& T SoftReference, FH#g[H
key 15| F 255 H, 1M¥E1A value (15| F &35 . SoftEntry HISEHIUN T :

private static class SoftEntry extends SoftReference<Object> {

private final Object key;

SoftEntry(Object key, Object value, ReferenceQueue<Object> garbageCollectionQueue) {

super (value, garbageCollectionQueue); // 1§ value #9531 AR43| M, LA T 5] AR
this.key = key; // 33| A

SoftCache.putObject() /7 ¥R T [ A7 H IR INE I, ELERCEH GC B FIR,
HEAEIIMT:

public void putObject (Object key, Object value) {
removeGarbageCollectedItems (); // #HMRE L4 GC B # % AR
AL T:hid vt T
delegate.putObject (key, new SoftEntry(key, value,
queueOfGarbageCollectedEntries));

// TFT#&Z removeGarbageCollectedItems () k8 EI:
private void removeGarbageCollectedItems () {

SoftEntry sv;

// #J queueOfGarbageCollectedEntries £4

while ((sv = (SoftEntry) queueOfGarbageCollectedEntries.poll()) != null) {
delegate.removeObject (sv.key); // ¥ &L GC Bk value TR 3-8 4% 5 k%
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SoftCache.getObject () 7%k T MGEAF AKX R value, AbFEHE GC [AIULH value X W)
ZEAET, B4 H hardLinksToAvoidGarbageCollection 84, HEAASLILWITF:

public Object getObject (Object key) {
Object result = null;
/] WEE T ERI B EAR
SoftReference<Object> softReference =
(SoftReference<Object>) delegate.getObject (key);
if (softReference != null) { // BMEHPREA ST EGEAR
result = softReference.get(); // I SoftReference 5| A#) value
if (result == null) { // &%#k GC Tk
delegate.removeObject (key); // MEH P HR L% HR
} else { // #4kGC =ik
synchronized (hardLinksToAvoidGarbageCollection) {
// %BAH value HmE hardLinksToAvoidGarbageCollection 4 V44
hardLinksToAvoidGarbageCollection.addFirst (result);
if (hardLinksToAvoidGarbageCollection.size() > numberOfHardLinks) {
// #it numberOfHardLinks, M%K% W% FAM
// hardLinksToAvoidGarbageCollection & Wik, A & &M T itk s

hardLinksToAvoidGarbageCollection.removeLast () ;

}

return result;

SoftCache.removeObject() /7 1A TETE BREF N A, 218 removeGarbageCollectedItems()
TFEE GC BT, RRSLLE B, AEMGHK T .

SoftCache.clear() /1% 1 2% P2 hardLinksToAvoidGarbageCollection 54, 28 G 1EEE M GC [Fl
WA, BJGIEEIRE delegate ZAF P IIZEAFT, BAASEHAT

public void clear () {
synchronized (hardLinksToAvoidGarbageCollection) {

hardLinksToAvoidGarbageCollection.clear(); // HEEZIAESL
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}
removeGarbageCollectedItems (); // Ak GC BRI & AR
delegate.clear();// HHEJKE delegate ZH FTHZEAA

}

WeakCache (152915 SoftCache FEAKAL, ME— X BIZE T H i H WeakEntry (k7K H
WeakReference) f3&E IFf value X5, HAhSZEEE—FE, MAHKART.

ScheduledCache&LoggingCache&Synchronized&CacheSerializedCache

ScheduledCache 2 & 3 141 P22 47 )2 1 8%, &I clearInterval FBOACTK T RIREAFREZ
6 R TR (LB, BRI R — /A, lastClear FBUC3R T 800 — TG EE AR (A1 #%. ScheduledCache
ff] getObject(). putObject(). removeObject()ZA% L IEIEPATHT, L ARYE XA 7 BoAs Il 2
BRERTERRME, HEREXBETEFTIAEZFN.

LoggingCache 7E Cache 3Rl FAR4L T HEThAE, Bl hit FBA request FBILx T
Cache ({5 H IRBORIVT 19 k8. 7E LoggingCache.getObject() /7 1% H 4 Gt itfiw o vk BN 5 i) X H
XFAERR, JERIR R E R H AR T R Ay PR . LoggingCache fRAG LA FI B, 1HiLE S
ERGF>] .

SynchronizedCache @it 7E 4 77 15 L ¥ i synchronized <8, 24 Cache ¥ Il T [F) 22 ThE,
£ #2600 F JDK H Collections ) SynchronizedCollection P #F5fISEH. SynchronizedCache
R, HEESERILF .

SerializedCache #2474 value Xf P 5L AITIRE. SerializedCache FEARINGLAF IS, 2Kf
value ¥R Java %t RHEATFHIM, IHKFEIMLER byte[| B4 1EN value FANZEAF-
SerializedCache 7E3REVEGTN, AT byte[| B4R FIMLMK Java X R . AT
AN Cache 2SS LTI Z JG, R GEAE PRI R — key XTRLIIXT G, 7520 H0#
RE—W%, FE - ANEEBRZNEHLSEMBKLEEBURZFPRNZR: W
SerializedCache % X M 28 77 1 SR ER 3 45 i, #| il R F BB — N 2F X R .
SerializedCache {8 FHl {17 514k 75 A Java JRAERFFIML, ARADLLE M &, HiEESHARF .

2.9.3 CacheKey

£ Cache FME— B — AN EAE TR 7 A8 P B AE TN key, MyBatis H1F A% K32 SQL 5%
ZHEHE, HEHFTH key FRENOUE —4 String F7x, Ll MyBatis 24}t /' CacheKey
KR F R EAFT key, FE— CacheKey Xt 5 H AT Ll 4 MM ZAF TAIA R o

CacheKey 1 A[LLIRINZ AR %R, Hixx S 3L F#E WA CacheKey Xf 542 B[
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CacheKey H %0 B & XAMINRE I T

private int multiplier; // £5# % hashcode, ®ikER 37

private int hashcode; // CacheKey % # hashcode, #4142 17

private long checksum; // K%#e

private List<Object> updatelist; // WiZ&A PR AL LR & ZHA CacheKey 2 FAF

private int count; // updateList £4&#54 4

258 3 I, W LALE) R DO/ RE CacheKey X%, 2 11X U 35 43 46
210K 3% CacheKey Xf R ] updateList £& .

*  MappedStatement ] id.

*  REAWLEREMNTCE, kR RowBounds.offset F1 RowBounds.limit.

*  EWFTHEMR SQL 15, HtR boundSql.getSql()/7iZiR [l SQL 4], Hehalfef
&Y HALFF.

o HPfRE% LR SQL BRSPS HE .

fE[7] CacheKey.updateList 524 H iR INxt i, {9/ CacheKey.update() /51, BAASLH
W

public void update (Object object) {
if (object != null && object.getClass().isArray()) { // HiosmHEL %R
int length = Array.getLength(object);
for (int i = 0; i < length; i++) {
Object element = Array.get(object, 1i);
// E#HE count. checksum #= hashcode, HH##MHIEA P H—AARFME] updateList &P
doUpdate (element) ;
}
} else {
// E#HHHFE count. checksum # hashcode, H 4% 2t /K mE| updateList E£4F
doUpdate (object) ;

// doUpdate () 7 %4 E M TF .
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private void doUpdate (Object object) {
int baseHashCode = object == null ? 1 : object.hashCode();
// E##H count, checksum #= hashcode #14
count++;
checksum += baseHashCode;
baseHashCode *= count;
hashcode = multiplier * hashcode + baseHashCode;
// ¥ object 3| updateList A
updatelist.add (object);

CacheKey 5 [ equals()/77%: M1 hashCode() ¥, XFiA M6 B L E A4 count.
checksum. hashcode. updateList t4% CacheKey Xt S BAHIF, BRI

public boolean equals (Object object) {

if (this == object) { // ATAR—x%
return true;

}

if (! (object instanceof CacheKey)) { // REXAAF
return false;

}

final CacheKey cacheKey = (CacheKey) object;

if (hashcode != cacheKey.hashcode) { // ¥4t hashcode

return false;

if (checksum != cacheKey.checksum) { // ¥4 checksum

return false;

if (count !'= cacheKey.count) { // 4% count
return false;
}
for (int i = 0; i < updateList.size(); i++) { // HW# updateList PH—R
Object thisObject = updatelist.get(i);
Object thatObject = cacheKey.updateList.get(i);
if (thisObject == null) {
if (thatObject != null) {

return false;
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} else {
if (!thisObject.equals (thatObject)) {
return false;
}
}
}

return true;

}

public int hashCode () {
return hashcode;

}

210 AREENG

AEFEENHT MyBatis ZERHSTR R B % MERIOTHEEAM SR EE . BN H T XML fi#
M B EER IR DL R AR AT 8 AR K B S BL. UAMA T MyBatis X Java OSB3, Type #
FEEERREIR, PR R R RE AR ZHAN R MK L. RENA T MyBatis Q117
SEIHARAE Java KM 5 JDBC KA 2 [] (K% #e LU K& MyBatis 5] 4 19 ThAE. 540 T H B
BREFRIEI, N T HAERRER SRR, 547 T IDK 2hACHE ) Se 3 57 5 L
JAE MyBatis FHEINIA, X347 T SR N ERAS SR (¥ S

RSB T MyBatis #4840 DataSource HEERAUSTELRIEE, BLRE i BT 7
MR, RASMHT T MyBatis 30 BOSURYE 0L 2 5 i A T Transaction HELRAITYAE
YRIESPHT T binding LU Mapper 5 11 5 BUR BR B (% BURCHE, LUSICH (EIE, B /b
4T MyBatis MZBAFHIEL, AT R RIBEMBEGR, S T Cache 1 LIRS LHIK
MEARSEEL, AR 3 5 AN — GG P — A R,

B A S, T AR MyBatis JERE R RIRGHO T INR, HEVTEME 3
%t MyBatis 20 AN R0 . A7 U 7E G e T LA S A, ST K



NIl

REWGAH MyBatis FRZOAFERIIRE, WE 3-1 RIS R, OB E S 2
BAAIERL R E AR, SEIL T MyBatis FIR% 038, A3 E M MyBatis FIVIEL. 3)
A SQL BAIMIMMT . 45 REMBE . SEMITLLK SQL EAIIIPATE LA TTH 2 H MyBatis
R OA IR, #BEH T iR MyBatis (%0 R B . HRFBLHOK SR 4 Frh A4

SglSession

A

BRI HE R AFHHR Binding#{Hk

SRR KRS H B BRI | | MEHT ARk

NI &% kit 2 B

3.1 MyBatis 881k

K0T Spring. MyBatis %5 R i PEAN AT AR i (KO TURAE 2R SR 4 TR Z MO E I, JF
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RN AT A RN MBS B, SCOUHM 7K. MyBatis H R E O EEHH
A, 43512 mybatis-config.xml it B ST A1 B B SO

BAEERMBCE TR TR XML R E M, ERRSIEMEITRE. /£ MyBatis ¥4
LR, BR T 43 E mybatis-config.xml it B SCAF LA K MU TG B SCIF, &£ n e B o145
EMR, RERFHER, WE-LRENR, RATHERLDEMEROVIGL. B,
AT LA Java API (975 X% MyBatis BEATHCE, SR AEGR RS i fic B J7 2 25 22 e i B 4 L g
HECEERAEZLISRT.

3.1.1 #EEHFHEK

£ MyBatis 4L # mybatis-config.xml LA KBS BC B SO, 278 P A7 oh 61 2 AH 7 O C B 5 %,
ZIERR R BOHE A B E R AR AR, Tl BN A — T iz,

BIEERK (WMPFRA “ERBER) B NEREN RIS ERERRSE, M
R R RS TT AGBAF R R, gl — N E AN RO RS R T —5
SRR, AP RTET BRI RIOEBIR AL, T IEF o 20t B0 Bk kit 72,
BN P Bl T S RS AR Ay . Bl R Sl 3-2 BrR.

’ |

H

> @ buildPart2() void
4 buildPart3() void
& getProduct() Product }
»
E
" Eob |
w’;’%ﬁ%mﬁ ;ig“\@;\%gmﬂd s“
@ buildPart1() | ‘
& buildPart2() {77+ | S—————— > @ Product
@ buildPart3() void | i .
1
@ getProduct() Product |
A 3-2

FEEREA P EE AL TINR.

*  BEE (Builder) ¥ : Builder 8 N T & SUE i F M E ™ B0 R0 &34 HITH .

« R{k#iEE (ConcreteBuilder ) ffa: fEEHEHA Y, BHEOIE BTS00 Ei4k
BigE. AAREERDIHEEE B OTERONE T —RREETE, #
Wk 3-2 HH) buildPartl(). buildPart2()& ik 5 —ZR KRB R LT 177 3t R 5
%, Bl 3-2 11 getProduct() 5 .
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« 5i# (Director ) fafa: MBS HHRKEEE, QIETER™ TR,

« 7= (Product) . i REEM T HEMHKERT R,

e ScEg il Wey Ul

o EEFAEUH ) A O AT ERMBE RN, ERERETENERSR
G, HAAEEH CHIXE S (XMEE R RER LR A I 5e ™ Ml .
KA ot R _ERAES S 7 S RN B IS AR AR

o EEFERAE R MRS BB T ARG TR, KRR DX i A
i R S SRS A A P, 2 o ) A R SE AN A

o BARAEREFRAT G H e RN R, T H R ARG Z AR ALK,
PR e R Gk T CLIE A R K B ARREE, BEIAFI X R A H7 I,
ToAUESURA AR, R T ZEA IR i B s R A Se iy e, XA & JF Il 1417
JR o

G E AW LR, BRI R BR AR IR R, AR,
R A ZERERK, WAESHERREERA. R RMERE, BABZURER,
MTEE LN B RIEERREAZMEN, FEENRERBREN, A5 THRE.

3.1.2 BaseBuilder

N EE RN, BE% MyBatis ¥IALITFERINH. MyBatis ¥IEHLHIE
BT AR RN I MRHT mybatis-config.xml At B SO W5 AT B ST DA 5% MV ## (S S - MyBatis
HIFIEEALN D /& SqlSessionFactoryBuilder.build() /7%, FtEAASZHLINT :

public SglSessionFactory build(Reader reader, String environment,
Properties properties) ({
try {
// ERELE A
XMLConfigBuilder parser =
new XMLConfigBuilder (reader, environment, properties);
// ML E X433 Configuration sF %, 413 DefaultSqlSessionFactory 5%
return build(parser.parse());
} catch (Exception e) {
throw ExceptionFactory.wrapException("Error building SglSession.", e);
} finally {
/] ... FHEREE AR R (%)
}
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SqlSessionFactoryBuilder.build() 77 ¥ £ ] # XMLConfigBuilder Xf % X f# #7

mybatis-config.xml & 3+, 1l XMLConfigBuilder 4k7K 4 BaseBuilder 1%2%, BaseBuilder (¥
TRINE 3-3 Fios.

I

€ XMLConfigBuilder qiSourceBuilder

0 0 Srtemersulder |

A 3-3

IEWNRET AT 3, MyBatis FIRIGHALEFEE R T @it # R, X B¢ BaseBuilder 15 255k

HEEEEE O AT, BaseBuilder F#% O F BN E XN F -

// Configuration ;% MyBatis M#fbid &4t %, MyBatis P IL-FA3 e H 15 84K 43
// Configuration sF%£ ¥, Configuration ¥ % & & MyBatis #44ibid A2 Pl 2 4 Bk—th,
/] CHAFKER—A “All-In-One” BEM %

protected final Configuration configuration;

// % mybatis-config.xml B XH P Tl A<typeAliases>ARER LA 4, XT LM H LA ILFAE
// TypeAliasRegistry % ¥, £F 2FFPLEAMBALRE, FEELME
protected final TypeAliasRegistry typeAliasRegistry;

// #& mybatis-config.xml B & X4 P T Fl<typeHandlers>#7 &t A £ TypeHandler &, %
/] BAISREAEFEEAE Java £R M, Xk TypeHandler #R4 L F A/ TypeHandlerRegistry P, /&
/] FB2FEFLENBIABCRE, REEAMHR

protected final TypeHandlerRegistry typeHandlerRegistry;

BaseBuilder 113k [#] TypeAliasRegistry X % fil TypeHandlerRegistry %t %, HS2jd 4 Jm it —
‘BAITERZTE Configuration X RATIHLET G2, AL T:

// X% Configuration ¥ ZX#) typeHandlerRegistry FHf» typeAliasRegistry FH&
protected final TypeHandlerRegistry typeHandlerRegistry = new TypeHandlerRegistry();
protected final TypeAliasRegistry typeAliasRegistry = new TypeAliasRegistry();

£ BaseBuilder #4i& iK%, @id S Configuration.get*() /71413 %] TypeAliasRegistry Xf
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% Ml TypeHandlerRegistry X %, FI{{E% BaseBuilder A8 FE

Configuration iR SR EZEE I, N T E T &M, XEAXD I HENFERAE L,
MRIERRNAERE S, 52498 K —MECEDE, 244 H7E Configuration HAH N 7 Bk 4T
534

BaseBuilder.resolveAlias() /5 7% # #i TypeAliasRegistry fi# #T %] % , BaseBuilder.
resolveTypeHandler() /7 2:/K #i TypeHandlerRegistry %45 i ff] TypeHandler X¥ % . 7E 135656 2
%} TypeAliasRegistry fl TypeHandlerRegistry #H5CSCHLII N2 f5, BaseBuilder.resolveAlias()
J5 ¥ resolveTypeHandler() /7 % LS A HERR AR T

RITE$E 2L, MyBatis 1 JdbcType #2287~ JIDBC KA. MyBatis HH FH I 2EK
BEA ResultSetType A1 ParameterMode: ResultSetType M{%$27% %R 46 AR,
ParameterMode M 26 KM KR FH LR P M S LKA . £ BaseBuilder #2447 A S )
resolveJdbcType()- resolveResultSetType(). resolveParameterMode() /772, ¥ String e #epixt B
MRS R, SEELLLET B, AEBR, BB IESE RN,

3.1.3 XMLConfigBuilder

XMLConfigBuilder /& BaseBuilder 1A% FHZ —, EMEKERKREENAE.
XMLConfigBuilder 3% it 37 fi# T mybatis-config.xml FC B XM, HAZ L7 BN

private boolean parsed; // AFiARE LA M id nybatis-config.xml A& X4

// A FMH mybatis-config.xml B & X448 XPathParser %, WEHELEZHHiT L EA, REHFR

private XPathParser parser;

// #FA<environment>HLE # &k, HikiER<environment>#r%# default &M

private String environment;

// ReflectorFactory fi T4l e # Reflector 3%, MBELESH T L FA, REHE

private ReflectorFactory localReflectorFactory = new DefaultReflectorFactory();

XMLConfigBuilder.parse() 77 % /& f# T mybatis-config.xml Bt B XA D, ©iEd A
XMLConfigBuilder.parseConfiguration() /7 % SE SR EEAMENT IS 2, BARSLILWN T

public Configuration parse() {

// ... #dE parsed T EWE, FIRECL TR T nybatis-config.xml B E A9 AT (96 )
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// # mybatis-config.xml & X/ ¥ FK<configuration>H &, I+ M
parseConfiguration (parser.evalNode ("/configuration"));

return configuration;

private void parseConfiguration (XNode root) {

try o
// fBH<properties>¥ &
propertiesElement (root.evalNode ("properties")) ;
// fE#r<settings>¥ &
Properties settings = settingsAsProperties (root.evalNode ("settings"));
loadCustomVfs (settings); // & & vfsImpl FE
// f¥r<typeAliases>¥ &
typeAliasesElement (root.evalNode ("typeAliases"™)) ;
// f#<plugins>¥ &
pluginElement (root.evalNode ("plugins")) ;
// fH#<objectFactory>¥ &
objectFactoryElement (root.evalNode ("objectFactory")) ;
// f#¥r<objectWrapperFactory>¥ &
objectWrapperFactoryElement (root.evalNode ("objectWrapperFactory")) ;
// fE#i<reflectorFactory>¥ %
reflectorFactoryElement (root.evalNode ("reflectorFactory")) ;
settingsElement (settings); // # settings & & %) Configuration ¥
// M <environments>¥ 5
environmentsElement (root.evalNode ("environments")) ;
// M#<databaseIdProvider>¥ &
databaseIdProviderElement (root.evalNode ("databaseIdProvider"));
// fH<typeHandlers>¥ &
typeHandlerElement (root.evalNode ("typeHandlers")) ;
// f&¥r<mappers>¥ &
mapperElement (root.evalNode ("mappers")) ;

} catch (Exception e) {

throw new BuilderException("...");

parseConfiguration() /7 V2 RS IE & HL A B v (1), BATAT LI 2 & 2, XMLConfigBuilder
% mybatis-config.xml A & LT BN I RE R BE B T — ADNMIRI I v, AN i G 48
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BB E — T I L AR AT I AR

1. f##r<properties>¥i &

XMLConfigBuilder.propertiesElement() 77 7% 4= fi# T mybatis-config.xml FC & X £ #
<properties>7 ;i H- . java.util. Properties X 5, Z J5# 1% Properties Xt 5 i & £ XPathParser il
Configuration ] variables Bt . 7E5 HFKIAEHTIEFEH, 21 F1% Properties X &+ ({5 B & #:
7 fF. propertiesElement() /7% A EARSZEL 0T -

private void propertiesElement (XNode context) throws Exception {
if (context != null) {
// f#r<properties>#)-FF & (<property>#+%) # name #v value Btt, #i2%%| Properties ¥
Properties defaults = context.getChildrenAsProperties|();
// f#¥<properties>#) resource = url Btt, XHABMA FHE properties BLE X412 E
String resource = context.getStringAttribute ("resource");
String url = context.getStringAttribute ("url");
// ... resource Bfe url BEFEEF N AL, THLHEFF (%)
// M# resource Bt url BtE§E 6 properties XM, A H 2 FPALHE Resources £
if (resource != null) {
defaults.putAll (Resources.getResourceAsProperties(resource));
} else if (url != null) {
defaults.putAll (Resources.getUrlAsProperties(url)) ;
}
// ... B configuration st ¥4 variables £445 (%)
Properties vars = configuration.getVariables();
if (vars != null) {
defaults.putAll (vars) ;
}
// ## XPathParser #= Configuration #§ variables F&
parser.setVariables (defaults);

configuration.setVariables (defaults);

2. f#Hf<settings>¥i &

XMLConfigBuilder.settings AsProperties() /7 i% 1 51 fi# Hr<settings>7 fi., 7E <settings>i x5 T HJ
fic & & MyBatis 2 HHERIRCE, E1253 MyBatis FIBITIAT RN, BAAR B K& T
2% MyBatis B 5 XXH. REFERENRE, £ MyBatis Y1840, X4 R EE B0 T
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#| Configuration Xf RIIXT N @M. B, FFRANRALLESACE autoMappingBehavior 424
MyBatis #2575 B3 BLS H)DhRe, BAKBCE T :

<settings>

<!—autoMappingBehavior BeE FAAZ #kE MyBatis F B B HH At b2 — ——>

<setting name="autoMappingBehavior" value="PARTIAL"/>

</settings>

f£ Configuration FAAE— AN A MIAHMN F B, 1F:

// 7 MyBatis #4sfkidf2 9, 24K EiX autoMappingBehavior BEE R, % E 3|
// Configuration.autoMappingBehavior F& ¥

protected AutoMappingBehavior autoMappingBehavior = AutoMappingBehavior.PARTIAL;

settingsAsProperties() /7 % I i #7 77 35 propertiesElement() 75 ¥£ 8L, H 2 £ T 1§ A
MetaClass &l key #8 %€ [FJ@ T 7E Configuration K R EHF XL setter LM Z K. MetaClass
FISEIAERTTH AN AL T, XEAHHEK . settingsAsProperties () /77 FIARIS 0T :

private Properties settingsAsProperties (XNode context) {
// fBHi<settings>#F ¥ & (<setting>4F%) # name F» value B#t, iAW Properties * %
Properties props = context.getChildrenAsProperties();
// 413 Configuration & # MetaClass %
MetaClass metaConfig =

MetaClass. forClass(Configuration.class, localReflectorFactory):;

// ¥® Configuration PREFZNT key 8§ E BHANRLE setter F ik
for (Object key : props.keySet()) {
if (!metaConfig.hasSetter (String.valueOf(key))) {

throw new BuilderException("...");

}

return props;

3. fi##fi<typeAliases>. <typeHandlers>¥i&
XMLConfigBuilder.typeAliasesElement() /7% it T i #f< typeAliases>7 s S 715 i, JFil
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i TypeAliasRegistry 56 8 4 (FEM, EARSLENT

private void typeAliasesElement (XNode parent) {

if (parent != null) {
for (XNode child : parent.getChildren()) { // XREAHFRFH L
if ("package".equals(child.getName())) { // ##¥<package>¥ %

/] RBRIGEM L2
String typeAliasPackage = child.getStringAttribute ("name");
// it TypeAliasRegistry a3 T AP A WML, HMIRALias EM, TAM LM

configuration.getTypeAliasRegistry() .registerAliases (typeAliasPackage) ;
} else { // #¥<typeAlias>¥ %
String alias = child.getStringAttribute ("alias"); // HKIRIEZH L
String type = child.getStringAttribute ("type"); // KB Gxtmey kA
Class<?> clazz = Resources.classForName (type) ;
if (alias == null) {
typeAliasRegistry.registerAlias(clazz); // 33#QAlias iEff, TREM
} else {

typeAliasRegistry.registerAlias(alias, clazz); // EMH L

XMLConfigBuilder.typeHandlerElement() 75 i% fit 51 fi# 47 <typeHandlers> #% #1 , F i@ it
TypeHandlerRegistry Xt % 5¢ i TypeHandler fEM, %M FiR typeAliasesElement()
T, AEER.

4. f#tf<plugins>¥i &

itk 2 MyBatis 24105 LS 2 —, PR EOE AN B & EHE SQL & AT It 2
PR — AT HE L. MyBatis H i) B & X R 7 LU Interceptor #:11, FEiMidvEME &
BB IR0 . 7658 4 SR VEMN AR AR, X ARk ST MyBatis Hin
] AR AN A B A 1

XMLConfigBuilder.pluginElement() /7 7% f1 37 f# AT <plugins>T7 s o € X IAEAE, I 56 LS
WA B e, RAASCHnT:

private void pluginElement (XNode parent) throws Exception {
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if (parent != null) {
for (XNode child : parent.getChildren()) { // #&HF4&3F% 5 (Bf<plugin>¥ &)
// EB<plugin>¥ %8 interceptor B ey{i
String interceptor = child.getStringAttribute ("interceptor");
// #EB<plugin>¥ & F<properties>B E #1586, HFH K Properties %
Properties properties = child.getChildrenAsProperties();
// B EAB TypehliasRegistry M A L2 G, FEHIML Interceptor A%
Interceptor interceptorInstance =
(Interceptor) resolveClass (interceptor) .newInstance();
interceptorInstance.setProperties (properties); // & & Interceptor &M

configuration.addInterceptor (interceptorInstance); // it % Interceptor %

A BC B I Interceptor Xt R #SfEiEiL Configuration.interceptorChain ¥ (InterceptorChain
KM EFN, InterceptorChain J&&/Zf# Fl ArrayList<Interceptor>3ZHi.

public class InterceptorChain {
private final List<Interceptor> interceptors = new ArrayList<Interceptor>();

public void addInterceptor (Interceptor interceptor) {
interceptors.add(interceptor) ;

} ;
// ... K% pluginAll () F ik, BEa@LEEN%

5. f##fi<objectFactory>¥i &

B 2 ENEEMLFFEREEE, RATATLUEL RN E E X Objectory SLHL A,
ObjectWrapperFactory SEBI K L & ReflectorFactory SEH ST MyBatis #4749 J& .

XMLConfigBuilder.objectFactoryElement() /5 ¥ £ 51 fift 47 3 52 491t <objectFactory> T3 £ fid &
ff] ObjectFactory SEIZK, 2 J5K H & X I ObjectFactory Xf L it % £l Configuration.objectFactory
FERH, BAASLHNT:

private void objectFactoryElement (XNode context) throws Exception {

if (context != null) {
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// I <objectFactory>¥ %) type Btk

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

// I <objectFactory>¥H % FH.E 158, HHMK Properties 3§

Properties properties = context.getChildrenAsProperties();

/] AT L ATE, EHILH E L ObjectFactory £

ObjectFactory factory = (ObjectFactory) resolveClass (type).newlInstance();
// EEBZEL ObjectFactory ¥ B, TR 404184

factory.setProperties (properties);

// ¥ BEXL ObjectFactory s %it& 2| Configuration 3 4 objectFactory TR T, #4584k

configuration.setObjectFactory(factory) ;

XMLConfigBuilder Xf<objectWrapperFactory>i s+ <reflectorFactory>i s (It 5 ik it
FERML, WA KMNTR RN E & L RI03%F] Configuration MM 7 BH, AN EMA,
SRS B2 T A S URRY

6. fi##r<environments>¥i &

FESERRAEF b, [ —IUH AR AT R . BIRKRA P2 AR RRIRSE, SRS B AT
AEtL AR A A . MyBatis 7] AR & %4> <environment> 5, 4F/><environment>Ti 5%} N —FhEf
BRE . EHEEENE, RETUEEZ N8I, 81 SqlSessionFactory SZfil Ak % 3

o

XMLConfigBuilder.environmentsElement() 77 % £t ¢ fi# #r<environments> [ X AL B, &R
# XMLConfigBuilder.environment ¥ B4R i & B4 F il <environment>HC B, 2 J& B & X B [
TransactionFactory 1 DataSource X%, 334 Environment %% 9. environmentsElement()
TR BRI T :

private void environmentsElement (XNode context) throws Exception {
if (context != null) {
// RAEHE XMLConfigBuilder.environment F#, M4 M default BH I & H<environment>
if (environment == null) {

environment = context.getStringAttribute ("default");

for (XNode child : context.getChildren()) { // #®&m-F¥ .5 (Ff<environment>¥ &)
String id = child.getStringAttribute ("id");
if (isSpecifiedEnvironment (id)) { // 5 XMLConfigBuilder.environment F & IE g
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// #l# TransactionFactory, B4 %IA kit TypeAliasRegistry MATA LX),
// %414k TransactionFactory
TransactionFactory txFactory =
transactionManagerElement (child.evalNode ("transactionManager")) ;
// 43 DataSourceFactory #» DataSource
DataSourceFactory dsFactory =
dataSourceElement (child.evalNode ("dataSource")) ;
DataSource dataSource = dsFactory.getDataSource () ;
// #1# Environment, Environment ¥#t# 7 L& 4l# 8 TransactionFactory %
// VAR DataSource ft%., X Zm AT E#EHHX
Environment.Builder environmentBuilder = new Environment.Builder (id)
.transactionFactory (txFactory) .dataSource (dataSource) ;
// ¥ Environment #%32% %) Configuration.environment FE ¥

configuration.setEnvironment (environmentBuilder.build());

7. fi##¥<databaseldProvider>¥i &
MyBatis I~AE{& Hibernate AFFE, ELE:HE BIFF & N 53 5% e 22 Fh 008 FE 7= i 7E SQL 18 & SCRF T

[ {12 5 . {HZ7E mybatis-config.xml fit & S+, i@ id<databaseldProvider>5E X SCHF )%
$E BE P2 5 (4 databaseld, SRJ57EBRSHAD B S0+ & X SQL &)Y sk, J#id databaseld 4 € i%
SQL A1) I F I BOHE 2 7= &, IXRE AT AR IR BAR Th g«

£ MyBatis ¥4 10E, SR8 i A & 19 DataSource B & 24 B A8 FH (0808 7= b, SRV TE

MR ST AC B SO, B4 databaseld JBYEAIH A VLR 24 AT 4R databaseld J& AT
SQL iEf). R ER#REH A databaseld FIAH: databaseld [IAHEER), WEHXWEFR, £

R
XMLConfigBuilder.databaseldProviderElement() /7 ¥ 1 71 f# /T <databaseldProvider> i i, Jf

B €248 5 1) DatabaseldProvider % % . DatabaseldProvider £>i%[A] databaseld {, MyBatis 2R #E
databaseld £ F A& SQL #HATHAT .

private void databaseIdProviderElement (XNode context) throws Exception {
DatabaseIdProvider databaseIdProvider = null;
if (context != null) {

String type = context.getStringAttribute ("type");
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if ("VENDOR".equals(type)) { // A THRIEHRFM, 5K type BIL
type = "DB_VENDOR";
}

Properties properties = context.getChildrenAsProperties();// M#ia%EE1Z 86
// 413 DatabaseIdProvider %%
databaseIdProvider = (DatabaseIdProvider) resolveClass (type).newlnstance();

// BeHE DatabaseIdProvider, TR
databaseIdProvider.setProperties (properties);

}

Environment environment = configuration.getEnvironment () ;
if (environment != null && databaseIdProvider != null) {
// @i H @A 6 DataSource IR databaseld, 2% %] Configuration.databaseId F& ¥

String databaselId =

databaseIdProvider.getDatabaseld (environment.getDataSource());

configuration.setDatabaseld (databaseId);

MyBatis ## fit /) DatabaseldProvider # 1 K& H B LL & H 8, EXE—HFN4H 7T,
DatabaseldProvider # 11 [{#% 0> /7542 getDatabaseld() /7%, ‘B ¥ B 1 578145 € 1) DataSource
KA R XtV databaseld . MyBatis $#2 T VendorDatabaseldProvider 1l DefaultDatabaseldProvider
PANSEEL, Hod DefaultDatabaseldProvider it i, #ASFE4 .

VendorDatabaseldProvider.getDatabaseld() /5 ¥£ 7E #2 WL #| DataSource X %A, £ 56l AT
DataSource FTiE#E I FEF= i 4 FR, 2 Ja MR % <databaseldProvider>7 /& it B (545 FE 7= i 44
PR databaseld [IXT R 5 2 52 f 22 1) databaseld.

private String getDatabaseName (DataSource dataSource) throws SQLException {
// ¥ DataSource 46 H B = fo b £ AR
String productName = getDatabaseProductName (dataSource) ;
if (this.properties != null) {
// HH<databaseIdProvider>F F SBE t)H% & & A databaseld LRI X &, & K&
// 1M databaseId
for (Map.Entry<Object, Object> property : properties.entrySet()) {
if (productName.contains ((String) property.getKey())) {
return (String) property.getValue();// #ERLEME databaseld
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return null; // #FR%|4&iE) databaseld, WM& null
}

return productName;

// F#@A getDatabaseProductName () # &) E .

private String getDatabaseProductName (DataSource dataSource) throws SQLException ({
/] ... X EHERE try/catch KA fe 8 B % 4 K P 69 48 K AKAD
Connection con = dataSource.getConnection();
DatabaseMetaData metaData = con.getMetaData();

return metaData.getDatabaseProductName () ;

8. f#t<mappers>¥i&s
7£ MyBatis ¥J4E4LEF, BR T N3 mybatis-config.xml fit B SO, 82 INAR4 50 i) e e B 5

4, mybatis-config.xml fi. & S+ il <mappers>1i 12 15 f MyBatis 256 L6407 B 75 $R M5 1ic B S
A RAE T R B AR IR O,

XMLConfigBuilder.mapperElement() 75 ¥ it % f# #7 <mappers> 7 & , & & 6 &

XMLMapperBuilder X GANEL BRSSO, 40 5w b Aic B SCH-A7AEAE LK) Mapper #H1, W2 %
FHSE ) Mapper #: 1, AT I o (33 AR 5 52 Bk 7] MapperRegistry H7F M o

private void mapperElement (XNode parent) throws Exception {
if (parent != null) {
for (XNode child : parent.getChildren()) { // #A#<mappers>#F ¥ &

if ("package".equals(child.getName())) { // <package>F¥ %
String mapperPackage = child.getStringAttribute ("name");
// BFIZEGE, & MapperRegistry iEM Mapper 47
configuration.addMappers (mapperPackage) ;

} else {
// I <mapper>¥ % #) resource, url, class B, X=ANEHALF
String resource = child.getStringAttribute ("resource");
String url = child.getStringAttribute ("url");
String mapperClass = child.getStringAttribute("class");
// dwF<mapper>¥ £3§E T resource XA url Bk, 14 # XMLMapperBuilder #f %,
// Fti@idiz st R MAAT resource A url BH4EE 6 Mapper AL E AF
if (resource != null && url == null && mapperClass == null) {

InputStream inputStream = Resources.getResourceAsStream(resource) ;
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// ®)# XMLMapperBuilder %, MA7nedtfie B 44

XMLMapperBuilder mapperParser = new XMLMapperBuilder (inputStream,
configuration, resource, configuration.getSglFragments());

mapperParser.parse () ;

} else if (resource == null && url != null && mapperClass == null) {
InputStream inputStream = Resources.getUrlAsStream(url) ;

// #)# XMLMapperBuilder %, fA7wedtfe & 44

XMLMapperBuilder mapperParser = new XMLMapperBuilder (inputStream,
configuration, url, configuration.getSqlFragments());

mapperParser.parse () ;

} else if (resource == null && url == null && mapperClass != null) ({
// JmR<mapper>¥ £48E T class &M, M MapperRegistry iM% Mapper 42
Class<?> mapperInterface = Resources.classForName (mapperClass) ;
configuration.addMapper (mapperInterface) ;

} else {

throw new BuilderException("...");

MyBatis #]4f4k i 2 1 %F mybatis-config.xml Bt B AR EAT SRR RX B4R 17, F—/
ALK 44 MyBatis Xof B 5 B SO RIETIEFE

3.1.4 XMLMapperBuilder

i1t %) XMLConfigBuilder.mapperElement() /5 i )/ 48 A1 %018, XMLMapperBuilder 11 5t
AT BRI BC B SO, BE4k7K T BaseBuilder #iR 2%, R EAHEEGEH KA. XMLMapper-
Builder.parse() /7 V& AT IR SCHFRIN O, BARRIZ G0 R

public void parse() {
// FI¥ T E %At g ek 4 A
if (!configuration.isResourceloaded (resource)) {
configurationElement (parser.evalNode ("/mapper")); // ##¥<mapper>¥ %
// ¥ resource ##%| Configuration.loadedResources 4 F#H A, €A HashSet<String>
/] EREGES, LTIRRT e mEd e pp 4,
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configuration.addLoadedResource (resource) ;
bindMapperForNamespace (); // iE# Mapper #1
}
// %3 configurationElement () 7# i P MHr k Mey<resul tMap>T &
parsePendingResultMaps () ;
// %% configurationElement () # i P M#r kM #<cache-ref>¥ &
parsePendingChacheRefs () ;
// &3 configurationElement () 7 i P M & MK SQL #546) F &

parsePendingStatements () ;

XMLMapperBuilder t ¥ 8N i M E BB BER T — Dk, MXLE %l

XMLMapperBuilder.configurationElement() 7 A, A< /N1 IZ — 70 i 26745 i3 (A i 72,
configurationElement() /5 ¥ B B AR SZBLUN T

private void configurationElement (XNode context) {

// ... A% try/catch Kbk
// B <mapper>¥ %8 namespace Btk
String namespace = context.getStringAttribute ("namespace");

// ... %% namespace BEAT, Witk FF

// % % MapperBuilderAssistant # currentNamespace FH&, 12L& 44 % </
builderAssistant.setCurrentNamespace (namespace) ;

// f##<cache-ref>¥ &

cacheRefElement (context.evalNode ("cache-ref"));

// fEHr<cache>¥ %

cacheElement (context.evalNode ("cache")) ;

// MH<parameterMap>¥ % (ZF ECEHF, REMEFERA, REGFRNE)
parameterMapElement (context.evalNodes (" /mapper/parameterMap")) ;
// fEHr<resultMap>¥ %

resultMapElements (context.evalNodes ("/mapper/resultMap")) ;

// BBHT<sql>F &

sglElement (context.evalNodes ("/mapper/sql")) ;

// fBH¥r<select>, <insert>, <update>, <delete>%¥ SQL ¥ A&

buildStatementFromContext (context.evalNodes ("select|insert|update|delete"));



E3T BLLEER | 175

1. fig#hi<cache>¥i4

MyBatis #I7 IF % 58K H — R BAFThAE, ZIhAgnT LR 7 @ 1TRCE, MyBatis BRI
R EETFE R, MRERNRMGL AT E ZREFTHRE, W 75 LA AH B e & SO
7 fl<cache>i 5, ¥ 1] L@ it it B <cache>7 SHIAE & @Ik, N = RB A7 BAH R R (A
Jii b R S IR B ) 2 1 2% )

XMLMapperBuilder.cacheElement() /512 3£ B £ St i Hfr<cache>77 i, HEASLHLANT :

private void cacheElement (XNode context) throws Exception {

if (context != null) {
// I <cache>¥ &) type Bk, HiA{iZ PERPETUAL
String type = context.getStringAttribute ("type", "PERPETUAL");

// & type Bt Cache #1 £H, TypeAliasRegistry ¥ EAMBALBET, RAHR
Class<? extends Cache> typeClass = typeAliasRegistry.resolveAlias (type);
// #B<cache>¥ L8 eviction Bk, BKIAMEA LRU
String eviction = context.getStringAttribute ("eviction", “LRU"™) ;
// W eviction BtE4§E 8 Cache B LA
Class<? extends Cache> evictionClass =
typeAliasRegistry.resolveAlias (eviction);
// B <cache>¥ &8 flushInterval B, BKiAME~ null
Long flushInterval = context.getLongAttribute ("flushInterval");
// B <cache>¥ 5t size Btt, HKIAAR null
Integer size = context.getIntAttribute("size");
// kB <cache>¥ &) readonly BHtt, BKIAMAZ false
boolean readWrite = !context.getBooleanAttribute ("readOnly", false);
// #kP<cache>¥ &8 blocking A, HIA{AZ false
boolean blocking = context.getBooleanAttribute ("blocking", false);
// #B<cache>¥ ETF8F¥ &, ¥A T =—8%H
Properties props = context.getChildrenAsProperties();
// ifiit MapperBuilderAssistant 43 Cache st %, ##m%| Configuration.caches & PHRA
builderAssistant.useNewCache (typeClass, evictionClass, flushInterval,

size, readWrite, blocking, props);

MapperBuilderAssistant /& —/M#iBh2, 3 useNewCache() /7% 1 376 Cache X %R, FH
H ¥ %) Configuration.caches &4 {77, Configuration H'f#] caches B/ StrictMap<Cache>
KM FB, Bt Cache B id (BRINEMLET SO namespace) 5 Cache Xf R (ZZERAF)
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ZIAIXF K R . StrictMap 4k7K T HashMap, H7EHIERE BT T/ VHEH, X B E AT
StrictMap.put() /5%, AR B 5T 1 key WG H 5, WA B K key MR key LA
value, [RIIN R4 key F=4E shortKey, B ARSZHLUNT:

public V put(String key, V value) {
if (containsKey(key)) { // %#REELAETZ key, W ABBAQFF

throw new IllegalArgumentException("...");

if (key.contains(™.™)) {
/] AR key i A, M RIE— A A shortKey
final String shortKey = getShortName (key) ;
if (super.get(shortKey) == null) {
super.put (shortKey, value); // 4R FEL4EZ shortKey, MFivizstihst
} else {
// %aRi% shortKey &AHE, WK value B& K Ambiguity %
super.put (shortKey, (V) new Ambiguity (shortKey));

}
return super.put(key, value); // %RREALH key, WiHKInigidlhist

Ambiguity A& StrictMap H15E X IIER A A, TRRKREE — U EN . Ambiguity
F ] subject F B T AA1EZ UHER) key, FFIRAE T MR getter 77V

StrictMap.get() /7 VA=Kl value & 5 A7E LK value 275 4 Ambiguity 5051 4, i 2
EWAFMFRER A, U R%. BB T.

public V get (Object key) {
V value = super.get (key);
if (value == null) { // %RiZ key XA B value, WIR4E
throw new IllegalArgumentException (name + " does not contain value for " + key) ;
}
if (value instanceof Ambiguity) { // %R value Z Ambiguity £7%&, W44
throw new IllegalArgumentException("...");
}

return value;

4158 StrictMap Z J&, FHiKE — T MapperBuilderAssistant. useNewCache() 7 72 [ SZHi
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public Cache useNewCache (Class<? extends Cache> typeClass,
Class<? extends Cache> evictionClass, Long flushInterval, Integer size,
boolean readWrite, boolean blocking, Properties props) {
/) 413 Cache £, X B4k A T £# X, CacheBuilder ZE A% A &, @ Cache AARM &5
Cache cache = new CacheBuilder (currentNamespace)
.implementation (valueOrDefault (typeClass, PerpetualCache.class))
.addDecorator (valueOrDefault (evictionClass, LruCache.class))
.clearInterval (flushInterval) .size(size) .readWrite (readWrite)
.blocking (blocking) .properties (props) .build();
// ¥ Cache s+ %% Configuration.caches £4& ¥4 4, L 24 cache ¥ id #£4 key,Cache
/) EEARFHH value
configuration.addCache (cache) ;
currentCache = cache; // B&L## % FHE£MAH cache HE

return cache;

CacheBuilder & Cache [{&2i&#%, CacheBuilder H &N 7B & X WiF:

private String id; // Cache 3§89 E—A4Ri, —AM ILT 42 Bt Lo F 498 & namespace

// Cache 4@y ELIE, HAMAZL A @A E PerpetualCache

private Class<? extends Cache> implementation;

private List<Class<? extends Cache>>decorators; // $4& %4, KIAR &4 LruCache.class
private Integer size; // Cache X«

private Long clearInterval; // #FZ&tiEJEH

private boolean readWrite; // A& TS

private boolean blocking; // R&HME

private Properties properties; // RfLBEAZE&

CacheBuilder 24t TR Z R BRI A E G N TEEE PG HE), XEHEIE
B, AEER., XHEE ST CacheBuilderbuild() ik, % 7¥ARHE CacheBuilder H' Bk
B 6% Cache X R IFARINAE MRS, BRI
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public Cache build() {
// FR implementation FH#» decorators £4 A%, MALKERIAML, implementation Hik
// 1% PerpetualCache.class, decorators £4-%iAR 64 LruCache.class
setDefaultImplementations () ;
// #¥ implementation #§ X8 KA, it RAHKIRAMA String EA Mk, bttt
// #%4# Cache 3t %
Cache cache = newBaseCachelInstance (implementation, id);
// HE<cache>¥H & FTH. E #<property>15.8, 44k Cache %

setCacheProperties (cache) ;

// #® cache st £ A, 4wR R PerpetualCache £A, WA} HM decorators £4F
/] HEME; e RAARXEA Cache B0 FH, W R decorators o ¥ EiH%E
if (PerpetualCache.class.equals (cache.getClass())) {
for (Class<? extends Cache> decorator : decorators) ({
/] BEBSRBRAHK A Cache £ Mt T ik, HiBdigMid kel Em R
cache = newCacheDecoratorInstance (decorator, cache);
setCacheProperties (cache); // BE cache st £ &M
}
// #mMyBatis PRALGARAEIGE
cache = setStandardDecorators (cache) ;
} else if (!LoggingCache.class.isAssignableFrom(cache.getClass())) {
// %R F&Z LoggingCache #9F %, MWF#m LoggingCache %455
cache = new LoggingCache (cache) ;
}

return cache;

CacheBuilder.setCacheProperties() /7 122 1R i <cache>¥ 5 F it B [ <property>{5 &, ¥4k
Cache W%, EARSZIAITF:

private void setCacheProperties (Cache cache) {
if (properties != null) {

// cache B #94] & MetaObject 3%

MetaObject metaCache = SystemMetaObject.forObject (cache);

for (Map.Entry<Object, Object> entry : properties.entrySet()) {
String name = (String) entry.getKey(); // BeE M %4k, BF Cache 5595 44k
String value = (String) entry.getValue(); // BEH ML, BF Cache 2t 5 9 & 14
if (metaCache.hasSetter (name)) { // ##l cache 2 EHZEW Bt setter F ik



FIE BWLEE | 179

Class<?> type = metaCache.getSetterType (name); // KIRiZBMa)ER

if (String.class == type) { // #47£B4#%, HREZEMRM
metaCache.setValue (name, value);

}

//... 3 int. double. long. byte F& A LA etk (88 )

} else {

throw new CacheException("...");

)i
// 4o Cache £4/&T InitializingObject #w, MAMAML initialize () Hikksk A T XM LRAE
if (InitializingObject.class.isAssignableFrom(cache.getClass())) {

// ... A% T try/catch K3k

((InitializingObject) cache).initialize();

CacheBuilder.setStandardDecorators() /7 £ 234 CacheBuilder &/~ F B A, A cache X
FURINNT BL e A%, BARSEI R

private Cache setStandardDecorators (Cache cache) {
try {
// A1 cache 3 %3t #) MetaObject s £
MetaObject metaCache = SystemMetaObject.forObject (cache);
if (size != null && metaCache.hasSetter ("size")) {

metaCache.setValue ("size", size);

if (clearInterval !'= null) { // BRAAFIET clearInterval FH
cache = new ScheduledCache (cache);// ##4e ScheduledCache ¥4H %
// %% scheduledCache #J clearInterval FH&

( (ScheduledCache) cache).setClearInterval (clearInterval);

if (readWrite) { // AFRik, sHRifm SerializedCache ¥/ %
cache = new SerializedCache (cache);

}

// %ik# M LoggingCache # SynchronizedCache BANEAH &

cache = new LoggingCache (cache) ;
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cache = new SynchronizedCache (cache) ;
if (blocking) { // ZFME, *R#FHMm BlockingCache £ %
cache = new BlockingCache (cache) ;
}
return cache;
} catch (Exception e) {

throw new CacheException("...");

}

2. fiRtfi<cache-ref>¥5 &5

3 1L Hi T % <cache> {5 RIS R I A FAT 4018, XMLMapperBuilder.cacheElement() /7 i
2 %A namespace B E —/NXFRiff) Cache %%, F7E Configuration.caches & it 3
namespace 5 Cache X R [BIIX KR WIRRATAE LA namespace 3t 7 — A R 847,
B[Rl —™ Cache X4, /AT LA F<cache-ref>7 S T AL &

XMLMapperBuilder.cacheRefElement() /5 ¥ 11 51 il Hr<cache-ref>1i . X B e EiLH 1
[ Configuration.cacheRefMap 4, i%#E A /& HashMap<String String>27%!, Hrh key /2
<cache-ref>"5 i T 7E ] namespace, value & <cache-ref>i /5 [f] namespace J& 4 i & & (1
namespace. a2 5, 51 # L J5 # ¥ Cache Xt %, WP 3-4 Ff71 , namespace2 3£ T namespacel
ff] Cache X} % .

CacheXf#
(AT

XMLMapperBuilder.cacheRefElement() /5 2= A CHG 1 F «

private void cacheRefElement (XNode context) {
if (context != null) {
// ¥ %3] Mapper B & XH# namespace 5# 5] M # Cache AT 8 namespace Z [ # st % % |
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// it%k %] Configuration.cacheRefMap &£4& %
configuration.addCacheRef (builderAssistant.getCurrentNamespace (),
context.getStringAttribute ("namespace")) ;
// #l# CacheRefResolver %%
CacheRefResolver cacheRefResolver = new CacheRefResolver (builderAssistant,
context.getStringAttribute ("namespace")) ;
try {
// M#r cache 31 A, %ii42 & 2% MapperBuilderAssistant T
// currentCache #» unresolvedCacheRef F&
cacheRefResolver.resolveCacheRef () ;
} catch (IncompleteElementException e) ({
/] R AT R AFH, WAInF) Configuration.incompleteCacheRefs &4, /G HMH

configuration.addIncompleteCacheRef (cacheRefResolver) ;

CacheRefResolver & —/MEJHL[ Cache 5 FffbTay, i3 745 K namespace LA
4 Hf XMLMapperBuilder %} % ff] MapperBuilderAssistant X % . CacheRefResolver.resolveCacheRef()
J712:4># Fil MapperBuilderAssistant.useCacheRef() /777 . £ MapperBuilderAssistant.useCacheRef()
J5 14538 5d namespace ZE R4 51 ) Cache ST %R, BARSZIGIT:

public Cache useCacheRef (String namespace) {
// ... 4% namespace A%, W FF (&)
// ... A% try/catch K%k
unresolvedCacheRef = true; // AFRKRMIMAT Cache 7|/
Cache cache = configuration.getCache (namespace); // I namespace #f#) Cache %
// ... % Cache A%, Mt IncompleteElementException #% (%)
currentCache = cache; // LXK L& & LA A8 Cache 484
unresolvedCacheRef = false; // #FRERIAMH Cache 51 A

return cache;

H—/FE T MK Configuration 7 B{Z incompleteCacheRefs %4, ‘B s& LinkedList
<CacheRefResolver>28%1, it 7 AT AT H I ] CacheRefResolver X 5.

3. fi#tfr<parameterMap>+i 5
HiEE R, 7 MyBatis B 7 SCRSH B bR ic <parameterMap>i SR T, 1ER KK
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FRA T REXPRERR, TR BRKMEA, XEMAMIEHNA.

4. fRtf<resultMap>¥5 &
select BRI AP EINERER K gL, KFFALER-AINFER, FHFALER

— %KL, M Java REAXN ROEFRITES, SREREAHE LAIEK, K2 AK5]H%
R LLAARIREMNLM . 7E IDBC Gfed, N THEREPHEBPS BN R, BRITFEH
CERG NG REFIRIEIE, AR5 E RS AIXN RIFREN R BHIXR, MHXEERE A
BREZHANE. TS ES RIS, MyBats ff f<resultMap> fiiE X T4 RE S
RXTHR (JavaBean X 5D Z [BIFBRG I, <resultMap>7 55 AJ LA /2 46 K HB 4 (ML 75 5K, M
MR FF RN R ERHTTE), RETFRBE.

FEFF R i <resultMap>"17 il (IMRHTIE R Z BT, SR GhZd B A KBRS M. B4

ResultMapping X Rt T &5 REF I —F]5 JavaBean H—AN@MEZ 8] KIS X R . 7F 5 M
TR EATATLAEH], <resultMap>Ti st FBR T <discriminator>—F 1 & (O HAth 745 45, #&
B AR BCXS S FE) ResultMapping X% . ResultMapping A1 % O 7 B & LN R

private Configuration configuration; // Configuration %
private String column; // X E¥ &8 column Bk, AT AMEIEE b IF5 605 4 RAF) L0405 %
private String property; // SHEY %68 property Bk, TR L5 HATHA G Bk

/] FEY EH javaType &M, A T8 —A JavaBean I RARE L, R—AEAH %

private Class<?> javaType;
private JdbcType jdbcType; // AR ¥ 545 jdbcType B, K62 4T 4teY 569 JDBC £ A

// 3R 5 typeHandler Btk, ATHRAEALESE, CLBEKAGERLNE, BEAINBILFRAGEN

private TypeHandler<?> typeHandler;

// *EF EM resultMap Bk, EEMIEE id 518 T 5 —A<resultMap>¥ SE L, € L RE Pa—3
/] I WSt R A K B 2R A R, I AN T BT Join F XATXRIKE W, K6 AHERMA M,
/7 SRR R X At § 2 B A K R

private String nestedResultMapId;

/] SR EH select Bitk, ZBMHiEE idF AT B —A<select>F LT, €©oIIEEMF| HIEEAN
// select FMiEE M select &8 THALMMITEN, £ select BETRAFH N+ FIM, HikEiEE
private String nestedQueryId;
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private Set<String> notNullColumns; // %% &# notNullColumn BHH#F4/EMER

private String columnPrefix; // *E¥ %% columnPrefix &t

private List<ResultFlag> flags; // #&ZEMiFE, #&EXHA: idF constructor

/) st B8 column BT B AR LR, composites.size () >0 4% column A null

private List<ResultMapping> composites;

private String resultSet; // *E¥ &8 resultSet J&

private String foreignColumn; // #FE % &4 foreignColumn &M

private boolean lazy; // AFERmHE, sHEF &M fetchType Bk

ResultMapping #15E X T —/> & Builder 28, M T @i &N, 1% Builder XXM T

Ho IR IR R ALK, SEOL bR B, AR T .

B A R B ResultMap, - <resultMap>+i s & S f#HT L — 1 ResultMap Xf
%, AN AT E LS Z, I ResultMapping W RE&R, A 3-5 fiR.

r—

ResultMapkfH
idResultMa\ppingsﬁéx ==

property=id

|

| ResultMappingXﬂ'ﬁ
| ] ssssmmmmmm——
|

|

|

column=author_id

P R n I M oty W SO |, | L
<resultMap id="authorResult" type="Author">/ R s e o
|
<1 ST T —n 1d" /> |
[<id property="id" column="author id / | == resultMappings#& ——

SR FoAth B we

[<result property="password" column="author pwd"/>] |

i o e

| property=username
| | column=author_name
|

|

|

|

|

| |
| [<result property="username" column="author name"/> H\ | ResultMappingX‘Tg
|

|

|

|

|

| ResultMappinng‘i
| property=password
column=author_ pwd

id=authorResult

|
|
|
| type=Author.class
|
|
|

A 3-5
ResultMap H %N B & LT -
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private String id; // <resultMap>¥ &8 id Bt
private Class<?> type; // <resultMap>#J type Btk

// LETH<discriminator>¥ S Z Mg tbme it £ & (B ResultMapping S £4£4)
private List<ResultMapping> resultMappings;

/] RETREX R PHFA IDFEABRS £ Z, #ldo<id>¥ Ef<constructor>¥ LM<idArg>F ¥ &
private List<ResultMapping> idResultMappings;

// RWERTBAXZPFA Constructor W&yt £ %, #Flde<constructor>MAF1%

private List<ResultMapping> constructorResultMappings;

// WRTRAXEZPRWFH Constructor /&M M4t £ %
private List<ResultMapping> propertyResultMappings;

private Set<String> mappedColumns; // FFIABRS X R P H A column Bt E4

// %53 %, sFE<discriminator>¥ &

private Discriminator discriminator;

/] RESHBREGLERES, RIS AL PAL resultMap B, BRAAE resultSet B, A true

private boolean hasNestedResultMaps;

/] REBH$EEN, WwRENBERRALE select Bk, A true

private boolean hasNestedQueries;
private Boolean autoMapping; // %2 B Zheedt

ResultMap 1t 7€ L 7 —4> P & Builder 2§, 1% Builder 28 3 % Ff Tl & ResultMap %%,

R T i ER, SRR s, RADMAN TR T .

T# 7 ResultMapping 1 ResultMap Hid M5 B2 )5, Tl FFIEN G<resultMap>+i 11

TR T T IR A MR, X BB ARGIAT T, SR E B R
% S, AR REf) JavaBean Z B[ &R, WP 3-6 iR, & X RL5HIN SQL &4 Fl JavaBean
AACAD ELEL AT B, BRAIEHR T o
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!! id: int !

username varchar

password | varchar

email  <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>