RINFXETEIE
SFHANAjavasn 1B TR EIMainRESEEFR, BcFEET RMERRTESINEE!
VM,

1 package com.tuling.jvm

3 public class Math
4 public static final int initData = 666

5 public static User user = new User

7 public int compute /N7 N N ek i P A X 3k
8 int a =1

9 dint b = 2

10 int ¢ = (a + b) * 10

[l return c

14  public static void main(String[ ]| args
15 Math math = new Math

16 math.compute

BidJavarp SIATILIBRIKIEFIZNT :



Y

java com.tuling.jvm.Math sun.misc.Launcher.getLauncher()
C++AHEavaftig FEETEECH
BlIEIVMERIEE JnE2EClassLoader,
SLfflsun.misc.Launcher, ZAppClassLoaderfiyzL
windows & T ZEHS | SR ENE
java.exelBRIEENvm.dINZECIE PlEETmEEE
JavagEHL(C++3CH0) launcher.getClassLoader()

|
¥ ARloadClassIIE Eiz{THIZEMath

BIEE—\3 | S B : — :
(C++=CH) classLoader.loadClass("com.tuling.jvm.Math")

|
INESERETEIVMEiTMath2EfImain /i A
C++ERCER

= Math.main()

T
javalEFimiTé SR

HrhloadClassHIZEINEITER/ N L

hngk >> 8IE > > & > > B >> Wiatk >> £/ >> B
o MNE: EEEFERHEIIOEANFTRENG, FREIENASINE, FIEREzER
main()73i%, newltREE, EMHEMBRSERNTFPER—METRZAHER
java.lang.Class3%R, 1FH7TEKIXNERIRMEWRRIFIEIACD
o INUE: REGFTRENHRIERM
o ER: BENBSTENERRT, HEFHKINME
o [T BASSIRARIAERSIR, ZNBRASE—LESSARS5IE, than
main()73i%) B s RSB EREFRIE SRS (EIES 1F), XEMBRESHEET
TRECRINEERRSERL), SRR e ETHERr SRS AEiAERESIB, T
PIRSHBIESEE

o #latt: XIRABFSEEIRUEERE, UTHSABR



jarg
Math.java
User.java

i —— =  Usercl
java Math.class =R ser.class

main()

JIiE=
v

WAE | S | BEiT [ el
l I

VM -

KENBE G ZEXPETECS BTHES. XBES. FRER. HiEER. XML
SIF. Y RiclassZHIRISIASEE.

FNNFEIRISIA: X REISNNEESLHIRIS I

XRiclassEGIRISIR: RINFEEENMBREERE G EXFPE, SEIE—IXIRAIClass KRBT
XIS EIHE (Heap), fEAFFRARGRGEXHEE XA OFITINR,

T, EETITIEPNRERIIEEE, SFLIEIXEE,
jar@,EEwar@iﬁ’ﬂ%KE—}T\'&éﬁﬂﬂui‘zE’ﬂ, EfEFAEIRT A IEK,
1 public class TestDynamiclLoad
3 static

4 System.out.println("**********x*x*x*]oad TestDynamiclLoad****iikkkkkkn

7 public static void main(String[] args
8 new A
9 System out println Takckokkokkkokkkkkk] 9qd tegtRFKKEFRK KKK KRN

10 B b = null; //BASNZ, BRIFIXEMAT new B()

14 class A
15 static

16 System.out.println( " xxsssskkskikkk]ogg Akkkkkssssskkskn

19 public A

20 System.out.println("*xxxkssskkkkrkinitig] AXkxkksskkkdkkn



24 class B
25 static

26 System out pr\in-tln "*************load B************"

29 public B

30  System.out.println("kkskkssksskokackkkjnjtjg] Brkkrokkskoksokkokt

34 IBITER:
35 Ckkrkkkrkkrkkk]oad TestDynamiclLoad ks

96 REkkkkokokokokokokk] g ARk kkkkkkkokok
97 kkskskkskskskskskskkkf it ig] ARk kR ok

98 Rkkkkkkkkkkkk]ggd tegtokRkkkkkkkkk

RINF RN RIRHH
FERENESRE EREI SNSRI, Java BB T/ VRIS

o 5| ARBMESIZIVMIETRIIFIRERNIIbBR TEZOEE, toan
rtjar, charsetsjard

o FTREEMFEE: ARMNHFSIEIVMIEITRINTIRERIIbBR THexti BERFAIJAR

)
. BRSNS MENEClassPathBE FIUAE, TESEIEIRE SSHI
3%

o BREXINHEE: AFMEMFEEXEE TS

E— 1 HRMBRRH):

public class TestJDKClasslLoader

w

public static void main(String[] args

System.out.println(String.class.getClassLoader

(@3]

System.out.println(com.sun.crypto.provider.DESKeyFactory.class.getClassLoade
r().getClass getName

6 System.out.println(TestJDKClassLoader.class.getClassLoader().getClass getN
ame

7

8 System.out.println



9
10
11

13

14

16
17
18
19
20
21
22
23
24

26
27
28
29
30
31
32
33
34

36
31
38
89
40
41
42
43

ClassLoader appClasslLoader = ClassLoader.getSystemClasslLoader();

ClassLoader extClassloader = appClassLoader.getParent();

ClassLoader bootstrapLoader = extClassloader.getParent();

System.
System.
System.

System.
System.

out
out

out

out.

out.

URL[ ] urls

for (int i

System.

}

System.
System.

System

System.
System.
System.

IBATHIR

null

out

out.
.println("extClassloaderfn#k L Ffh: ");
.out.

out

out.
out.

out.

.println("the extClassloader :
.println("the appClassLoader :

.println("the bootstrapLoader : " + bootstraplLoader);

+ extClassloader);

+ appClasslLoader);

println();
println("bootstrapLoaderfin# L Fh: ");
= Launcher.getBootstrapClassPath().getURLs();

= 0; i < urls.length; i++) {

.println(urls[i]);

println();
println(System.getProperty("java.ext.dirs"));
println();

println("appClassLoaderfn# L R ");
println(System.getProperty("java.class.path"));

sun.misc.Launcher$ExtClassLoader

sun.misc.Launcher$AppClassLoader

the bootstrapLoader : null

the extClassloader : sun.misc.Launcher$ExtClassLoader@3764951d

the appClasslLoader : sun.misc.Launcher$AppClasslLoader@il4dad5dc

bootstrapLoaderin#k LA 3044

file:/D:
file:/D:
file:/D:
file:/D:
file:/D:
file:/D:
file:/D:
file:/D:

/dev/Java/jdk1.8.0_45/jre/lib/resources. jar
/dev/Java/jdk1.8.0_45/jre/lib/rt.jar
/dev/Java/jdk1.8.0_45/jre/lib/sunrsasign. jar
/dev/Java/jdk1.8.0_45/jre/lib/jsse.jar
/dev/Java/jdk1.8.0_45/jre/lib/jce.jar
/dev/Java/jdk1.8.0_45/jre/lib/charsets. jar
/dev/Java/jdk1.8.0_45/jre/lib/jfr.jar
/dev/Java/jdk1.8.0_45/jre/classes



53 extClassloader/ZE LA R X1
54 D:\dev\Java\jdk1l.8.0_45\jre\lib\ext;C:\Windows\Sun\Java\lib\ext

56 appClassLoader/l#E LA K (44

57 D:\dev\Java\jdkl.8.0_45\jre\lib\charsets.jar;D:\dev\Java\jdkl.8.0_45\jre\lib
\deploy.jar;D:\dev\Java\jdk1l.8.0_45\jre\lib\ext\access-bridge-64.jar;D:\dev\Jav:
\jdk1.8.0_45\jre\lib\ext\cldrdata.jar;D:\dev\Java\jdk1.8.0_45\jre\lib\ext\dnsns.
ar;D:\dev\Java\jdk1.8.0_45\jre\lib\ext\jaccess.jar;D:\dev\Java\jdkl.8.0_45\jre\l
ib\ext\jfxrt.jar;D:\dev\Java\jdkl.8.0_45\jre\lib\ext\localedata.jar;D:\dev\Java
\jdk1.8.0_45\jre\lib\ext\nashorn.jar;D:\dev\Java\jdk1.8.0_45\jre\lib\ext\sunec.:
ar;D:\dev\Java\jdk1.8.0_45\jre\lib\ext\sunjce_provider.jar;D:\dev\Java\jdkl.8.0_
45\jre\lib\ext\sunmscapi.jar;D:\dev\Java\jdk1l.8.0_45\jre\lib\ext\sunpkcsll. jar;L
ev\Java\jdk1.8.0 _45\jre\lib\ext\zipfs.jar;D:\dev\Java\jdkl.8.0 _45\jre\lib\javaws
ar;D:\dev\Java\jdk1.8.0_45\jre\lib\jce.jar;D:\dev\Java\jdkl.8.0_45\jre\lib\jfr.:
ar;D:\dev\Java\jdk1.8.0_45\jre\lib\jfxswt.jar;D:\dev\Java\jdk1l.8.0_45\jre\lib\js
se.jar;D:\dev\Java\jdk1.8.0_45\jre\lib\management-
agent.jar;D:\dev\Java\jdk1.8.0_45\jre\lib\plugin.jar;D:\dev\Java\jdk1l.8.0_45\jre
\lib\resources.jar;D:\dev\Java\jdk1.8.0 45\jre\lib\rt.jar;D:\ideaProjects\projec
t-all\target\classes;C:\Users\zhuge\.m2\repository\org\apache\zookeeper\zookeepe
r\3.4.12\zookeeper-3.4.12.jar;C:\Users\zhuge\.m2\repository\org\slf4j\slf4j-
apill.7.25\s1f4j-api-1.7.25.jar;C:\Users\zhuge\.m2\repository\org\slf4j\slfdj-1c
g4j12\1.7.25\s1f4j-1ogdj12-
1.7.25.jar;C:\Users\zhuge\.m2\repository\log4j\log4j\1.2.17\1og4l]j-
1.2.17.jar;C:\Users\zhuge\.m2\repository\jline\jline\0.9.94\jline-
0.9.94.jar;C:\Users\zhuge\.m2\repository\org\apache\yetus\audience-
annotations\@.5.0\audience-annotations-0.5.0.jar;C:\Users\zhuge\.m2\repository\i
o\netty\netty\3.10.6.Final\netty-3.10.6.Final.jar;C:\Users\zhuge\.m2\repository
\com\google\guava\guava\22.0\guava-22.0.jar;C:\Users\zhuge\.m2\repository\com\gc
ogle\code\findbugs\jsr3e5\1.3.9\jsr305-1.3.9.jar;C:\Users\zhuge\.m2\repository\c
om\google\errorprone\error_prone_annotations\2.0.18\error_prone_annotations-2.0.
18.jar;C:\Users\zhuge\.m2\repository\com\google\j2objc\j2objc-annotations\1.1\j:
objc-annotations-1.1.jar;C:\Users\zhuge\.m2\repository\org\codehaus\mojo\animal-
sniffer-annotations\1.14\animal-sniffer-annotations-1.14.jar;D:\dev\IntelliJ IDE
A 2018.3.2\1lib\idea_rt.jar

58

N =Eiaiidis:
SR ETNEEEEETRNEP SO VMEshEssLflsun.misc.Launcher,
sun.misc.Launcher{JtaFER T BHER IR, HRIE—NVMELWIHNRE—

sun.misc.Launcher=c/jl,
fELaunchertgia 5 i£WER, HEIE TRNSEN0EES, D3IR

sun.misc.Launcher.ExtClassLoader(¥ FE2&N&28)F1sun.misc.Launcher.AppClassLoader(fiz

FASSINZLER).

JVMERAERLauncherfigetClassLoader()/5iEREIRIZENNE 2 AppClassLoaderfYsCAAanZEFei]

IR FRREF

1 //LauncherH4id J7 %
2 public Launcher() {



3 Launcher.ExtClassLoader varl;

4 try {

5 //HEYRIEINEES, EME B Ao AN B AR BB null

6 varl = Launcher.ExtClassLoader.getExtClassLoader();

7} catch (IOException varile) {

8 throw new InternalError("Could not create extension class loader", varle);
9 }

10

1 try {

12/ /AN N ERES, TERIE I I AR HoR AL #k 2% 18 B WExtClassLoader,

13 //Launcherffiloader/&:{t =AppClassLoader, AT —MHRAE XA %23k n#kFA1E
CE N HET

14 this.loader = Launcher.AppClassLoader.getAppClassLoader(varl);

15 } catch (IOException var9) {

16 throw new InternalError("Could not create application class loader", var9);
17}

18

19 Thread.currentThread().setContextClassLoader(this.loader);

20 String var2 = System.getProperty("java.security.manager");

21 o o 0 o o o [/AWEEEATE IR

22

23}

WFEZIRHE
IVMENE=RREFFEREBNI, WTE

3| SsmEes
ml%%
e OnEEmN
7RI B
7 Heem o
F-:]tlﬁﬁ
R B2 FrEINEES

i

BEMIEEE SRS




XENHESTHE— I WEERIE, MEETRHRAZERNFERSHERS, A28
ZIE LRNNEERINE, WWRFAERINEEER CRIMNEEIRE THEAZIERE, NEECH
RNBEZRPEHRHBEANBIRE,

teansdilaIMathss, RIeRH M FAREFSRINEERINEL, NAEREINEERS Rt RRINE,
selNEL, ¥ RESKINHERBEITSISKNHEE, TWE5ISNHEEE CRIRINEEREER THX
iFEIMathsg, NFETREIIFEMath3Ra9ER, §REEIIERUEIRSEMECINE, EECH
RINEER B 7 F Xk EIMatht, XA TREIMath3SaINEIERE N AR EIIEES
R FRTERR NS T2 E CRIRMNEIRZEHMath3s, EREFITHESIIET. .
WHRBRIRNGIRERRME, FHFEME, RATEHILFECME

FA1RE TR AR RFEINEEAppClassLoaderINEERAINGERIRIIFIRIDS, AppClassLoader
AloadClassTTiARZ AR ClassLoaderflloadClassi5i%, %73 iZRIANBIEUIT :
1. 8%, ME—MEEBMNRREELNET, NRMEE T, HAZTEBME, B
&[E],
2. MRS EMET, BPA, BHM—TEEBRNEES, RGN, WHM
#eenE; (BPEMparent.loadClass(name, false);) .B& 2JEAbootstrap3SnEzskin
.
3. WNRANMNEES M bootstrapZENEk=s &R B EHETERIZE, BBATIRAZSRIRMEZN
findClass73i5K5e M NE.
1 //ClassLoaderffjloadClass/ii%, HTHISZHL 1 XEZRIRHLA
2 protected Class<?> loadClass(String name, boolean resolve

3 throws ClassNotFoundException

5 synchronized (getClassLoadinglLock(name

6 // MABFEINEAE S CLmE ik

7 Class<?> c¢ = findLoadedClass(name

8§ if (c == null

9 long t@ = System.nanoTime

10 try

11 if (parent != null / /A0 RTINS SO B AR AN 2 W R FE AN #eds n iz 2k
12 ¢ = parent.loadClass(name, false

13 else { //WIRZFTINEARSOINERS 2 M ZHE 51 MBS #1226

14 ¢ = findBootstrapClassOrNull(name

16 catch (ClassNotFoundException e
// ClassNotFoundException thrown if class not found

18 // from the non-null parent class loader



21 if (¢ == null) {

22 // If still not found, then invoke findClass in order

23 // to find the class.

24 long tl1 = System.nanoTime();

25  //#2=AFHURLClassLoaderfffindClass /7 VE:7E INAk 28 i 2R 42 AT R I sk iz 2%
26 ¢ = findClass(name);

27

28 // this is the defining class loader; record the stats

29  sun.misc.PerfCounter.getParentDelegationTime().addTime(tl - tO);
30  sun.misc.PerfCounter.getFindClassTime().addElapsedTimeFrom(tl);
31  sun.misc.PerfCounter.getFindClasses().increment();

32}

33}

34 if (resolve) { //A&PiT

35 resolveClass(c);

36}

37  return c;

38}

39 }

At ARG RFEZIRLH?
o WEZENEF: BSSRjava.lang.String.classSERSHNNE, XEET LB LEZC
AP RE R
o BRRMESIE: HFCRMBTZER, HRBYETClassLoaderBfiiE—
IR, PRI INER R — i

NRINEL)

1 package java.lang;

3 public class String {

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

5 System.out' pr\intln("**************My S‘tr‘lng Class**************" )’
6 }

7}

9 BATHIR:

10 #5iR: fE2K java.lang.String HHEAZE| main 77V, 16 main JiiEE R
1l public static void main(String[] args)

12 B0 JavaFxX NHFEFIENY Ejavafx.application.Application



LREAGETITING
"@BAE" BIEY—ClassLoderZEFH—1EN, BRIAEERAVERBIM—"ClassLoder, %3
Frifk#fi Rz 5 | FBRYSS X NClassLoder&g .,

BEN MG
BENEMNEEERFEZMIK java.lang.ClassLoader 2%, ZEERMZOUSE, — N2
loadClass(String, boolean), SCIQ Y WEZEIRIGI, £E5— 1 AiEEfindClass, BASLIES
735, FRLARAIBE N EMB e T ERESindClass ik,

1 public class MyClasslLoaderTest {

2 static class MyClasslLoader extends ClassLoader {

3 private String classPath;

5 public MyClassLoader(String classPath) {
6 this.classPath = classPath;
T}

9 private byte[] loadByte(String name) throws Exception {

10 name = name.replaceAll("\\.", "/");

11 FileInputStream fis = new FileInputStream(classPath + "/" + name
12+ ".class");

13 int len = fis.available();

14 byte[] data = new byte[len];

15 fis.read(data);

16 fis.close();

17 return data;

18 }

20 protected Class<?> findClass(String name) throws ClassNotFoundException {
21 try {
22 byte[] data = loadByte(name);

23 //defineClass¥§—PNFHigiA M HClassW R, XANFTEA E class A EUE R & K7
HeH .

24 return defineClass(name, data, @, data.length);
25 } catch (Exception e) {
26 e.printStackTrace();

27 throw new ClassNotFoundException();

28 }
29}
30

31}

32



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

34 //WIEAL B B RIS, Selihih 2 ClassLoader, HA4 I H E X INE S AN E
M E NN R m#E#sAppClassLoader

35 MyClassLoader classLoader = new MyClasslLoader("D:/test");
36 //DHEtBIE test/com/tuling/jvm JLKHZ, FUsersKEHI|2kUserl.classENIZH R

37 Class clazz = classLoader.loadClass("com.tuling.jvm.Userl");

38 Object obj = clazz.newlInstance();
39 Method method = clazz.getDeclaredMethod("sout", null);

40  method.invoke(obj, null);

41 System.out.println(clazz.getClassLoader().getClass().getName());

2 3}
43 '}

14

45 JBATEER:

16 ======= TR BRI 7 ==mm===

47 com.tuling.jvm.MyClassLoaderTest$MyClassLoader

FIRWFEZRIRE

S

MNOERENHIRE, STFTRNCGERIRE, BEEXEINHEEINEF(]E S8

java.lang.String.class

1
2

public class MyClassLoaderTest {
static class MyClassLoader extends ClasslLoader {

private String classPath;

public MyClassLoader(String classPath) {
this.classPath = classPath;

}

private byte[] loadByte(String name) throws Exception {

10 name = name.replaceAll("\\.", "/");

Il FileInputStream fis = new FileInputStream(classPath + "/" + name

12+ ".class");

13 int len = fis.available();

14 byte[] data = new byte[len];

15 fis.read(data);

16 fis.close();

17 return data;

21 protected Class<?> findClass(String name) throws ClassNotFoundException {

22 try {



2

24

26
27
28
29
30
31
B
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
438
49
50
51
52
53

54

56
57
58
59
60
61
62
63
64

byte[] data = loadByte(name);

return defineClass(name, data, ©, data.length);
} catch (Exception e) {

e.printStackTrace();

throw new ClassNotFoundException();

}

}

/xx
*EEIRIMBOE, KIAHCHRINEEE, ARIRGXICRINE

* @param name

* @param resolve

* @return

* @throws ClassNotFoundException

*/

protected Class<?> loadClass(String name, boolean resolve)
throws ClassNotFoundException {

synchronized (getClassLoadinglLock(name)) {

// First, check if the class has already been loaded

Class<?> ¢ = findLoadedClass(name);

if (¢ == null) {

// If still not found, then invoke findClass in order
// to find the class.

long t1 = System.nanoTime();

c = findClass(name);

// this is the defining class loader; record the stats
sun.misc.PerfCounter.getFindClassTime().addElapsedTimeFrom(tl);
sun.misc.PerfCounter.getFindClasses().increment();

}

if (resolve) {

resolveClass(c);

}

return c;

}

}

}

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

MyClassLoader classLoader = new MyClasslLoader("D:/test");
[/ H OIS ZEnEALE 233 25 java. lang. String.class



65 Class clazz = classLoader.loadClass("java.lang.String"

66 Object obj = clazz.newInstance

67 Method method= clazz.getDeclaredMethod("sout", null

68 method.invoke(obj, null

69 System.out.println(clazz.getClassLoader().getClass().getName

70

73 IBITEER:
74 java.lang.SecurityException: Prohibited package name: java.lang
75 at java.lang.ClasslLoader.preDefineClass(ClassLoader.java:659

76 at java.lang.ClasslLoader.defineClass(ClasslLoader.java:758

Tomcat¥ TN FEZERE

PATomcatZ:n9/1, Tomcat SNR{FEREGARSCER RSEINSBANFTTAIT?

BA1EEZE—T: Tomcat2MwebBEE, BATCEMR(TABIR:

1. — 1 "'webZF S EREESER NN AR, FARENN AR seRIRE— 1B =7 KEERY
AERE, FEEXKE—EEER—MRSEHRE—D, BALEFRIES N ARFIREEZ
MI7RY, (RIEEERE,

2. BBHER— I webZFEFIERAIXEEHEBMRAEFILARE. BN, MNRIRSEEE 101 NHERE
FF. BBAEB1001ERAISREIMSHEIANL.

3. webBFEB B EHCIKIRIRE, FEESNMNBREFNEERS. ETLEER, MzILEEM
KEMRFIEEREIER.

4. webZB2SESTHspaUER, FAIRIE, jsp MIHREBEERmFEMCclassX{47 seEEMLA
=17, BREFETEENspELERATIIENER, webBSTEITF jsp EXEFAHES.

BEEHINERE: Tomcat MIREREANBFEZIRIEMEBANFIITARIT?

BRERTHN. A2

FE—NaRA, WREFABIARIRINEEENG, BBARTEMEFMEREERNREIRAR, KA
RIEMEEEAERERMHANRAR, REFFRNLREXRE, FHFERE—0W.

ETANARE, BOARIENNZET 6B, RobHYERSEHMSRIEME—E.
FEENARANE— M1,

BAIBEBENIE, F(VERAIEEASLIspIHFRIAINE, jsp MEFHELEHRclassX
4, BAMRER T, BEBER—HF, FNFREEDGEXFELFEN, E¥Ejsp
BASENNEN. BBABADR? HATTAEZEHEIRXsp X HRINEEs, FrLMRRIZAR
BT, 8ANsp XN —ME—RIKRNINEEE, J—NspXHER T, FBEREEHEIXAspAinEk
25, EFTOUESRINEES, EETINEjspSUL.



TomcatBETE X MNEk=5i¥H7

=SS

A
FﬂLl%E

1 RSN 2R

&
Fcﬂj:lﬁf

R FEREREINEEE

T — f ...............................................

1 common, server,
:shared3Zff, LRRxX=" TomcatzsinE;zs
ZENNEEEER 2R — 1L CommonClassLoader
: InEcommon3Z{tlib

/\

TomcatzEInNEs TomcatzEnEHS
CatalinaClassLoader SharedClassLoader
In&EserversZ{tlib InEshared3Z{lib

TomcatzEnEs Tomcatz=nEss
WebappClassLoader WebappClassLoader
TomcatzsinEzs TomcatZNE 28
JSpEINEEE JspENEES

tomcatfy/ LN EEEN0EES:
e commonloader: TomcatleEARISEMNESE, MNEIERDPMclassa]LA# Tomcats
BFRAFLAKRE 1 Webappifial;
e catalinaloader: TomcatZssFABRIFMNEES, MIEEEREFHIclassxTFWebappA
a0
o sharedlLoader: & {"WebappHZ=aI2ENNEkes, MNEEEZEFHclassXIFFE
Webappal i, {BE2XFTomcatFZAAN;
e WebappClassLoader: &1WebappFfABRIZENNEES, NNEEEEFRIclass RXTZHAE]
Webappa] I, traninEwarEBEBEXA2E, 8 warGNEEEECH



WebappClassLoader, SLIEERE, tbalAEwarENA5|IATAREBspringhk7,
XL REINE = B RYspringhR A ;

MEFRNEZIRXEF eI LAET:
CommonClassLoaderggNE A& LA CatalinaClassLoaderf1SharedClassLoader{$F,
MIMEEI T B XKERNIER, mCatalinaClassLoaderfiSharedClassLoaderB S 8ENNERIZEN]
SxAEEERS.

WebAppClassLoadera] LAffEFASharedClassLoadernEEIAYSE, {EE1"WebAppClassLoader
STz EEERE.
mJasperLoaderfiNNESBEINEIXAN SPI AT iRiZHRAVE— . Class32it, BHIMAEN
BN THEF: SWebB[/ONENSPIURIEHES, <&t BrRIRY)asperLoaderfIsLfy,
FHBIT B — MR s p 2N Es e sCIN) SP I RYRINETHRE,

tomcat IXTPSENIBANHIES T java HEFHNNESIRER TIB? R E57.

REA, tomcat REXHFLI, tomcat ATLIREMY, IREETXINIE, 849
webappClassLoaderiIZ B CHIBER THIclass3 i, REEBHRXKMERR, FTHTINFEE
it .

tEISEII TomcatiwebappClassLoaderil# B2 war@ AR AR ERFXEMEEREFSR
=

I public class MyClassLoaderTest
2 static class MyClasslLoader extends ClasslLoader

3 private String classPath

5 public MyClasslLoader(String classPath
6 this.classPath = classPath

9 private byte loadByte(String name) throws Exception

10 name = name.replaceAlI("\\.", "/"

Il FileInputStream fis = new FileInputStream(classPath + "/" + name
12 + ".class"

13 int len = fis.available

14 byte[]| data = new byte[len

15 fis.read(data

16 fis.close

17 return data
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protected Class<?> findClass(String name) throws ClassNotFoundException {

try {

byte[] data = loadByte(name);

return defineClass(name, data, ©, data.length);
} catch (Exception e) {

e.printStackTrace();

throw new ClassNotFoundException();

}

}
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* @param name

* @param resolve

* @return

* @throws ClassNotFoundException

*/

protected Class<?> loadClass(String name, boolean resolve)
throws ClassNotFoundException {

synchronized (getClassLoadinglock(name)) {

// First, check if the class has already been loaded

Class<?> ¢ = findLoadedClass(name);

if (¢ == null) {

// If still not found, then invoke findClass in order
// to find the class.

long t1 = System.nanoTime();
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if (!name.startsWith("com.tuling.jvm")){
c = this.getParent().loadClass(name);
telse{

¢ = findClass(name);

}

// this is the defining class loader; record the stats
sun.misc.PerfCounter.getFindClassTime().addElapsedTimeFrom(tl);
sun.misc.PerfCounter.getFindClasses().increment();

}

if (resolve) {

resolveClass(c);



62 }

63 return c;

64 }
65 }
66}
67

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

69 MyClassLoader classLoader = new MyClasslLoader("D:/test");

70 Class clazz = classLoader.loadClass("com.tuling.jvm.Userl");
71 Object obj = clazz.newlInstance();

72 Method method= clazz.getDeclaredMethod("sout", null);

73 method.invoke(obj, null);

74 System.out.println(clazz.getClassLoader());

76 System.out.println();

77 MyClassLoader classLoaderl = new MyClasslLoader("D:/testl");

78 Class clazzl = classlLoaderl.loadClass("com.tuling.jvm.Userl");
79 Object objl = clazzl.newInstance();

80 Method methodl= clazzl.getDeclaredMethod("sout", null);

81 methodl.invoke(objl, null);

82  System.out.println(clazzl.getClassLoader());

83 }

84 }

86 IBITER:

87 ======= CAIINER B IR 7 hi==m==m=

88 com.tuling.jvm.MyClassLoaderTest$MyClassLoader@266474c2

89

90 =======74t—"PUserlfid: HOHKMBAMBSE R T i=======

91 com.tuling.jvm.MyClassLoaderTest$MyClassLoader@66d3c617
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1 package com.tuling.jvm;
3 public class User {

5 private int id;

6 private String name;



8 public User() {
9 }

Il public User(int id, String name) {
12 super();

13 this.id = id;

14 this.name = name;

15}

17 public int getId() {
18  return id;

19 }

21 public void setId(int id) {
22 this.id = id;

23}

25 public String getName() {

26 return name;

27}

29 public void setName(String name) {

30 this.name = name;

31}

33 public void sout() {

34 System.out.println("=======H CHMEIRMBEHH Jjik=======");
3%}
36}
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