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— R NFIEERERRE, Wi/MBIEE T RKE, RWEFENNIIIAE mock A, BEXD
B NBEAZRAREFEEL. BRUH/IMBIENTEER—EER, AT Arthas TJLA
BN, RN ENSE, RFEFNANE, N EFESEREE, KREHREHRKI. i,

H/MBIBRERE, FRn FRSME Bug.

20, LR—EXRENERRERES, EEX M, HR—TNAEMHRIRE.

—. Arthas ¥8E¥h

BAARET Arthas 2T EFHH.
FESE [EBEArthassLi--jad/mc/redefineZs FAEF—FN
BRRFIMEE— K, BB, MERKNIGER Arthas AEFHARE, iLEEE

o

public class HelloService {
public static void main(String[] args) throws InterruptedException {

while (true){
TimeUnit.SECONDS.sleep(1);
hello();
}
}

public static void hello(){
System.out.printIn("hello world");

}
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)
2.1, jad REmiFHE

BISTIElT jod tnoRgmFE class SREURAHS B TS T: .

N

jad --source-only com.andyxh.HelloService > /tmp/HelloService.java

2.2, (ERmEZFRIES
SEFRIBLE, £ VIM SXARETEMSRE, IABESEIIEBE.

2.3, 8%
PRIEHERY <« HOERIIBIEREA | BATHOMT:

$ sc -d com.andyxh.HelloService | grep classLoaderHash
classLoaderHash 4f8e5cde

XBEETZER=EE I5%1E.

2.4, AFRIFEFNES

£ mc @ SHmIFE E—HENIRFRIRNE, ERRE X4,
$ mc -c 4f8e5cde /tmp/HelloService.java -d /tmp

Memory compiler output:

/tmp/com/andyxh/HelloService.class
Affect(row-cnt:1) cost in 463 ms.

2.5, redefine HVEFI{LHES

i=17 redefine ap%:

$ redefine /tmp/com/andyxh/HelloService.class
redefine success, size: 1

REFRINZfE, EFRBERIT:
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il= C i=
—RIER T, BNAGSSERUE, FERSEBATTLIE—SaE, HIJLUSSEBS IDE £
BB, fRiFER class 1. XERNIRBEET anSRIA], tEElEiRstlr LEIWERRE

=. Instrumentation 5 attach {1l

Arthas EEFINAEERFRME, LR EEARFF JDK —LE API, 49817 instrument APl 5 attach A
l,

3.1 Instrumentation
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Java Instrumentation 2 JDK5 Z/EitEO., FRAXERZEO, HITTLERREIEEEIT VM 8%
,%!,I_lﬁi%%%%ﬁﬁ]*@@*ﬁ%%ﬁ%&%*ﬁiﬂﬂ VM, B4, SEEBATTLABHRTIEREN, Xk
Sk | W ATECE

Instrumentation FAERFMERD T, —FU9 B, XMANFREEUINSEIERE Instr
mentation 2%, AEEFEMNZENGSTAIENEERSE. FREIT:

java -javaagent;jar Instrumentation_jar -jar xxx.jar

BIREREXMENLIVRRE, FHANZE—T IDEA EiTHEED.

FIMREZMNAR%IETER, : zipkin, pinpoint, skywalking,
XTI RBEEN FBEMZRIAEN, FE—ERIRRLE,

JDK6 FXxXFiE R e 7 uHE, 10 A, FBMLVENBESZE, BET
ot %Ehﬁ Beizia, REEE EENEINA, BFi17seEBEnSE), XBRIIMEEFR Java
=it attach API,

3.2 Attach API

Attach API fi7F tools jar &, BTLARRIERZBR JVM, Attach API IEEER, REBRBERINEE
5 .

X,

RFE—IVM L6, FRTRME 7%, BIsALAER EBiR JVM,
VirtualMachine vm = VirtualMachine.attach(pid);

ME—MEREMTAIERE, BITIZEFIFATTLEREE] JVM PID(#
D) 1% SELhIEE T 73 23REX,

for (VirtualMachineDescriptor descriptor : VirtualMachine.list()){

System.out.printin(descriptor.id());
}

MATAEFS RAEXRFRIE, B TAERLE API SCEAERRINEE.

P4, SCIIRERFRINGE

XEBFA)EA Instrumentation .
4.1, £ agent-main
BEEERE—E, G8LUTRINAE:

public static void agentmain (String agentArgs, Instrumentation inst); [1]
public static void agentmain (String agentArgs); [2]

LFENGERFELR—PEIR, EWDNESLI, [ BERAT 2], BEwILTHT.
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BEEIEEVIMNSBEN class ST, AR InstrumentationfredefineClasses, XNTIEBES(ERFT class
B LRIEmE TR class, XA TR 7 SSANE,

public class AgentMain {

/**
*

* @param agentArgs SMEBENBISEL, XA TF main K] args
* @param inst
*/
public static void agentmain(String agentArgs, Instrumentation inst) {
// M\ agentArgs SRERIIMEREEN
System.out.printIn("FFEAEFA");
/] REBSMEN class HERE
String path = agentArgs;
try {
// ZEBY class X{4+=FT7563
RandomAccessFile f = new RandomAccessFile(path, "r");
final byte[] bytes = new byte[(int) f.length()];
f.readFully(bytes);
// {53 asm HEZRIRENZE S

final String clazzName = readClassName(bytes);

// inst.getAllLoadedClasses 5iFESIRENTE EINEAY class
for (Class clazz : inst.getAllLoadedClasses()) {

// IBeREEi class
if (clazz.getName().equals(clazzName)) {
ClassDefinition definition = new ClassDefinition(clazz, bytes);

// EEFHEEM class BHRIRFAIEE(FER class

inst.redefineClasses(definition);

}
}

} catch (UnmodifiableClassException | IOException | ClassNotFoundException e) {
System.out.printin("#EFEUBEM");
}

}

/**
* (FFH asm EENEE R

* @param bytes
* @return
*/
private static String readClassName(final byte[] bytes) {
return new ClassReader(bytes).getClassName().replace("/", ".");

}
}

STRHARBZE, BATEEEHE jar @ manifest EALITEME.

## 18XE agent-main £43
Agent-Class: com.andyxh.AgentMain
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## IGBRUR, BRIAN false, REMNPRE M class

Can-Redefine-Classes: true

A WER maven-assembly-plugin, B LEENBEBSNUEH.

<plugin>
<artifactld>maven-assembly-plugin</artifactid>
<version>3.1.0</version>
<configuration>
<!--fEEHEFE jar BF-->
<finalName>hotswap-jdk</finalName>
<appendAssemblyld>false</appendAssemblyld >
<descriptorRefs>
<1--$GTREMKH jar —RITR-->
<descriptorRef>jar-with-dependencies</descriptorRef>
</descriptorRefs>
<archive>
<manifestEntries>
<1--18%E class B=F-->
<Agent-Class>
com.andyxh.AgentMain
</Agent-Class>
<Can-Redefine-Classes>
true
</Can-Redefine-Classes>
</manifestEntries>
<manifest>
<|--§8%E mian X7ZF, TERKERR-->
<mainClass>com.andyxh.JvmAttachMain</mainClass>
</manifest>
</archive>
</configuration>
<executions>
<execution>
<id>make-assembly</id> <!-- this is used for inheritance merges -->
<phase>package</phase> <!-- bind to the packaging phase -->
<goals>
<goal>single</goal>
</goals>
</execution>
</executions>
</plugin>

EXEEA IR FSRAEF =D, EEER Attach AP, EZEBEIREMNL, MAREFRIVE.

public class JymAttachMain {

public static void main(String[] args) throws I0Exception, AttachNotSupportedException, A
entLoadException, AgentlnitializationException {
/| BNBE, F—1SHIFE Attach jvm pid FSE0 class B&1E
if(args==null||args.length <2){
System.out.printin("BBAGESEL, F—1SEN pid, BB class BRIEKIR");
return;

}
String pid=args[0];
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String classPath=args[1];

System.out.printIn(" YEIFEHEH jvm pid A "+pid);

System.out.printin("E# class 48338129 " +classPath);

// SREXER] jar B81E

URL jarUrl=JvmAttachMain.class.getProtectionDomain().getCodeSource().getLocation();
String jarPath=jarUrl.getPath();

System.out.printin("ZHRIFAEFH TH jar E&{£9 "+jarPath);
VirtualMachine vm = VirtualMachine.attach(pid);//7997 24548 EhIjvmiiZAIpid S
// T1TEREZ AgentMain Bk
vm.loadAgent(jarPath, classPath);
}
}

XN EEEE, BAIRZER VirtualMachine#loadAgent, JIVM B&(EH_EE AgentMain 5%
P& class B HRIEEIZAT class.,

4.2, iB13
XA LEERRIGIF, NEXEIMAN—NTGRRB JVM =172 ID,
public class HelloService {

public static void main(String[] args) throws InterruptedException {
System.out.printin(getPid());
while (true){
TimeUnit.SECONDS.sleep(1);
hello();
}
}

public static void hello(){
System.out.printIn("hello world");

}

/**
* SRENERNIETT JVM PID
* @return
*/
private static String getPid() {
// get name representing the running Java virtual machine.
String name = ManagementFactory.getRuntimeMXBean().getName();
System.out.printin(name);
// get pid
return name.split("@")[0];

}

BT HelloService, SRBUYET PIDAZEEH] HelloService RIBRIB—ATIE, BH hello 55%
i hello agent, EFEFEMII class 34,

REERITIZITERMA] jar B.
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hello agent

TRACEEHELE . https://github.com/9526xu/hotswap-example

4.3, iEi#I5

EIEAIN AR T LATE IDE Ei%(8A Debug RIVEINER, (B FEAVERTIEEZER Debug
NIFFRIEITHURERFIZERZ AR, TR T, REGEERRRRIDE, FTEERAR. BKEE artha
RS, R EE—RXENEER IDEA Remote Debug EXIEIHER.

BARIFER VM SEIIANLAT S
-Xrunjdwp:transport=dt_socket,server=y,address=8001

RIS SWIEE, BRTEEiEREZ L 8001 im, HWHT:
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AEE XA TFZEI— remote iz,
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Add New Configuration

Flash Remote Debug
o Remote
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Configuration

BRS8N

-agentlib;jdwp=transport=dt_socket,server=y,suspend=n,address=8001

= THEFT LR, IETEEE, EFRBEWE.
REEmSITENIET B2, ERVGSEEIENT R, BT REAMREE D

bug R —#F, F~BERA,

4.4, tEXIEE

T Attach API ifF toolsjar §1, T7E JDK8 Z&i tools.jar SEAIFEIDK jar BFHAER—MI
, FLAmESIEITII R BRI jar B, NiSEuRsE.

WNER maven RIZFSIE(TERER JDKO 25, AAHE( NEagk,
maven fRiFa

maven JgiFIIErIBE R EU T HEIR,
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fRIRTINETE pom TINA tools jar,

<dependency>
<groupld>jdk.tools</groupld>
<artifactld>jdk.tools</artifactld>
<scope>system</scope>
<version>1.6</version>
<systemPath> ${java.nome}/../lib/tools.jar</systemPath>
</dependency>

B E A N EKE.

<dependency>
<groupld>com.github.olivergondza</groupld>
<artifactld>maven-jdk-tools-wrapper</artifactid >
<version>0.1</version>
<scope>provided</scope>
<optional>true</optional>

</dependency>
EFFIE{TIZEE tools.jar #AE!
B TIEFRRS . FERRERRRGARIKE tools jar S,
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Com. sun.too \
(URLClassLoader.java:381)
(ClasslLoader. java:424)

7 more

ERITSEINA e

EEFIFE— LRS!

HA R AE ARG R, é’lﬁﬁﬁﬁ% BB E— LR
?%Zﬁ_%j& BEISBUTIZREREEE, BIHES, FREHN, MERSTASFER, ARSI ARIEREE

E -r,/zE

B iE, WEI—HRGHRMHRDT xx bug fHEE., B, iFAIZME Bug B o(r—m)o.

7. TR

1T RNIRR Java EpE

2.Instrumentation FIhEE
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