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SIEER

Bootstrap SJAVAHOME/Jre/Rb/rtjar Incorporating the binary data into the
Class Loader runtime state of the JVM
Bringing binary data from a
t class into the JVM Linking
Loading N
Extension SJAVAHOME /jre/lib/ext/* jar Verifying Ensure class is properly formed
Class Loader and fit for use by the VM
t !
Allocating memory needed by the class Preparing
s SCLASSPATH
Cl ys::':de Class variables are given
o ' \i their proper initial values
Transforming symbolic references in
/ \ the constant pool into direct references Resolving | Initialising

User-Defined
Class Loader

hotcode2 I\ = :

—/ java/lang/ClassLoader
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java/lang/ClassLoader_

4 ClassLoader.class £2

o R Ll

781 */

782 protected final Class<?> defineClass(String name, byte[] b, int off, int len,

783 ProtectionDomain protectionDomain)

784 throws ClassFormatError h
785 {

786 protectionDomain = preDefineClass(name, protectionDomain); R

787 hotcode2Z fxix B {fAOP
788 Class ¢ = null;

789 String source = defineClassSourcelLocation(protectionDomain);

790

791 try {

792 ¢ = defineClassl(name, b, off, len, protectionDomain, source);

793 } catch (ClassFormatError cfe) {

794 ¢ = defineTransformedClass(name, b, off, len, protectionDomain, cfe,

795 source);

796 }

797

798 postDefineClass(c, protectionDomain);

799 return c;

800 }
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| HotCQdeZIAgent»

public static void premain(String agentArgs, Instrumentation inst) {
ClassRedefiner.setInstrumentation(inst);
ConfigurationFactory.getInstance();
HotCodeEnv.asyncPrintHotCodeInfo();

redefineldkClasses();
et D |
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cdefinejdktlass

private static void redefineldkClasses() {
for (Entry<Class<?>, Class<? extends ClassVisitor>> entry :
JdkClassProcessorFactory.JDK_CLASS_PROCESSOR_HOLDER.entrySet()) {
InputStream is = null;
try {
ClassWriter cw = new ClassWriter(ClassWriter.COMPUTE_MAXS + ClassWriter.COMPUTE_FRAMES);
ClassVisitor cv = cw;
Constructor<? extends ClassVisitor> ¢ = entry.getValue().getConstructor(ClassVisitor.class);
cv = c.newlInstance(cv);
1s = (ClassLoader.getSystemResourceAsStream(Type.getInternalName(entry.getKey()) + ".class");
ClassReader cr = new ClassReader(is);
cr.accept(cv, ClassReader.EXPAND_FRAMES);
byte[] transformedByte = cw.toByteArray();
(ClassRedefiner.redefine(entry.getKey(), transformedByte);

Fay DA vy
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java1langfClassLQader—>ClassLoaderAdapter_

public class (ClasslLoaderAdapter extends ClassVisitor {

public ClasslLoaderAdapter(ClassVisitor cv) {
super(Opcodes.ASM4, cv);

}

@0verride
public MethodVisitor visitMethod(int access, String name, String desc, String
signature, String[] exceptions) {
MethodVisitor mv = super.visitMethod(access, name, desc, signature,
exceptions);

// Our HotCode hack code
T T T )

return mv;

An ENE B
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Hot(ode hack code

1f (name.equals("defineClass™)

&& desc.equals(Type.getMethodDescriptor(Type.getType(Class.class), Type.getType(String.class),

Type.getType(byte[].class), Type.INT_TYPE, Type.INT_TYPE,
Type.getType(ProtectionDomain.class)))) {

return new MethodVisitor(Opcodes.ASM4, mv) {

1

public void visitCode() {

super.visitCode();

mv.visitVarInsn(Opcodes.ALOAD, @);

mv.visitMethodInsn(Opcodes.INVOKESTATIC, Type.getInternalName(CRMManager.class),
"registerClassLoader", "(Ljava/lang/ClassLoader;)V");

mv.visitVarInsn(Opcodes.ALOAD, 1);

mv.visitVarInsn(Opcodes.ALOAD, @);

mv.visitVarInsn(Opcodes.ALOAD, 2);

mv.visitMethodInsn(Opcodes.INVOKESTATIC, Type.getInternalName(ClassTransformer.class),
"transformNewLogdClass", "(lL java/l String:ljava/lang/ClasslLoader:[B)[B"):

mv.visitVarInsn(Opcodes.ASTORE, 2);

mv.visitVarInsn(Opcodes.ALOAD, 2);

mv.visitInsn(Opcodes.ARRAYLENGTH);

mv.visitVarInsn(Opcodes.ISTORE, 4);
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hotcode dump & FHBEEFTR |

/tmp/hotcode?2 —-> hotcode transformidfiZE# MR Aclass>XEdumpBERE
/tmp/hotcode?2/reload —--> hotcodeEEHEEE L Ereloadiidump B Z

It

javap -v -p : JdkE#®

Bytecode Outline : Eclipse plugin

JD-GUI : £E|EmILHE
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public class A {

private byte bt;
private boolean b;
private int 1i;
private long 1;
private float f;
private double d;
private char c;

hotcode2Z#f7

—)

public class A {
private byte bt;
private boolean b;
private int 1i;
private long 1;
private float f;
private double d;

private char c;

private FieldHolder

__hotcode_instance_fields__;

—)




%T%ﬁiField‘

public class A { public class A {

private byte bt;

private byte bt;
private boolean b;
private int 1; reloads private long 1;
private long 1; » private float f;
private float f; A private double d
private double d; private char c;

private char ¢; .
private FieldHolder

private boolean b;

private int 1i;

Object ofEMH.?

private Object o; __hotcode_instance_fields__;
} ¥
FieldHolderzA& G _EE&—1"Map
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| Constructor

public class A {

public AQ) {

hotcode2Z#if5

—>

public class A {

public AQ) {

public A(HotCodeGenConstructorMarker marker,
int index, Object[] args) {




f—'rzﬁﬂ%lﬂ’\_]Con‘scto»

public Base(com.taobao.hotcode?2.adapter.marker.HotCodeGenConstructorMarker, int, java.lang.Object[]);
flags: ACC_PUBLIC

Code:
stack=4, locals=4, args_size=4
@: getstatic #260 // Field __hotcode_class_reloader_field__:ClassReloader
3: invokevirtual #265 // Method ClassReloader.checkAndReload: ()Z
6: iconst_1
7: if_icmpne 18
10: aload_0
11: aload_1
12: iload_2
13: aload_3
14: invokespecial #353 // Method "<init>":(LHotCodeGenConstructorMarker;I[LObject;)V
17: return
18: new #333 // class HotCodeException
21: dup
22: ldc_w #355 // String un reachable <init> code.
25: invokespecial #339 // Method HotCodeException."<init>":(LString;)V
28: athrow

StackMapTable: number_of_entries = 1
frame_type = 18 /* same */

7] WaELERLs

red Services Platform



%ﬁiCpnst ructor

public class A {
private int 1i;
public AQ) {

}

public A(String s) {
if (s !'= null) {
Assert.assertEquals("AAA", s);

1 =1;
} else {
1 = 11;

}

reloadfm
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¥Method

public static Object __hotcode_static_method_router__com$taobao$Base(
int, Object[]);

public Object __hotcode_private_instance_method_router__com$taobao$Base(
int, Object[]);

public Object __hotcode_instance_method_router__(
int, Object[]);

public Object __hotcode_package_instance_method_router__com$taobao(
int, Object[]);
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Reflect (F1eld/Method/Constructor)

Enum

Annation (Class/Method/Field/Param)
Jdk Proxy (Cglib....)

AccessCheck

Visibility
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