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Java AST
» Eclipse JDT 1R TN Java iFLES. 1SUsEIR.
MITRIFHBEIERAIAY API

+ Eclipse JDT EHCERHINEIRIZEI(DOM) , B
FEFIXML 2—EHRY : SRENEERI(AST)
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JLS3 J2SE 1.5.

// CUEEARIRSE JavaiE=HTEE 3kR JLS2 J2SE 1.4.
ASTParser parser=ASTParser.newPam{J LS3);
/[EERRrSEY 0
par

/ /5 COMPILATION_UNIT: — M 4wiEHoc,

1. K

2. K_STATEMENTS: Java statements, b ant{EiE )
par 3. K_EXPRESSION: Java expressions
/3| |4 K_CLASS_BODY_DECLARATIONS: Java class i) i3

pa.ser.createAST(null);




il g =
/R RUEEAER

List types = result.types();
// BV {S<EIRER
TypeDeclaration typeDec = (TypeDeclaration) types.get(0);

// 5|Rimport

List importList = result.imports();

// S8R

PackageDeclaration packetDec = result.getPackage();
// BUSR=
String className = typeDec.getName().toString();

// BiSEE (Method)=HRFIER

MethodDeclaration methodDec[] = typeDec.getMethods();

// BiSERZE (Field)=ERFIZR

FieldDeclaration fieldDec[] = typeDec.getFields();
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for (MethodDeclaration method : methodDec) {

(method.getName());// R £ 4
Block block = method.getBody():
System.out.printin(method);

(“Flags: ” + method.getFlags());// BB Ebric

(“Length: ” + method.getLength());//RE K E-M BEKE
(“StartPosition: ” + method.getStartPosition();// R E I 450 B
result.getLineNumber(method.getStartPosition()); //BREITi51T 5

}
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« Java class {BETEEEIESEINENR] .class X
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+ ASM @ "Tree” RRREFNFHHEN ,

HFIH Push {&EEEXRIEITIERD , TEEDIZIE
RN FHIEHTE.

- {HH “Visitor” RINBHEENHEIGH ; B

HixznpIIE L IV ERAR RIS EXE T Hi

EAENXAERD , AR 7 /% Java ZEX{HEIL

BFRBHET : ASM {EZRE T EARY
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R HHRAINERFEFRRTRF .

 ClassReader&iflH acceptaix , I5S—/\E

T ClassVisitoriZOARIIREGHESEL , A
BIRRIER ClassVisitordZOAMNE1N L%

o N ClassVisitonB IR F =0 , AJLAIEE

HHERNF RS IMEE,
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. © O %k o
Application ClassWriter cw = new ClassWnter(File) -1 900 ®) ﬁfﬁf 5 C:E

ow
ChassWniter
ChassAdaptor cw = new AccessClassAdaplor(cw)
av :
AccessClasssAdaptoy
cr :
ClassReader |
accepfav) | :
wisit()
” wisit() :
visitField) * i
visitField() *
visitMethod() * ' :
» wisitMethod() * '
visitEnd() :
visEnd)) .
e ]
Y e
PR — |
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ASMEgIER4H1 Saget, in

/] #Esgnnns. fRclassName

String classMamE = "ﬂSHTest.Shnppinﬁ"j

ClassReader cr = [new ClassReader(className);

Classkriter cw = new ClassWriter{Classkiriter.COMPUTE MAXS);

ClassAdapter classAdapter = new ByteCodeClassAdapter(cw);

ClassAdapter classDeleteAdapter = new DeleteFunctionAdapter(
classAdapter),

cr.accept(classDeleteAdapter, ClassReader.SKIP DEBUG);

byte[] data :

File file = new File({ bin/” + className.replace('.", '/') + ".class");

FileQutputStream fout = new FileQutputStream(file);

fout.write(data);

fout.close();




... OO kiRems

ASMEgIER4H1 Saget, in

public class Shopping {

public void Baaid=() 1|

System.out.println("shopping in China");
¥

public void deleteFunction() {
System.err.println({"Can not be invoked”);
¥
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Shopping¥dEifBytecods

public void shopping<l;

Code:

Stack=2, Locals=1, Args_size=1

A: getstatic #15; A/F1eld java/lang/system.out:Ljava/1o/rintstream,

3:  ldc #21; //String shopping in China

L: | invokevirtual #23; //Method java/iosPrintStream.println:<{Ljavaslang/5t
ring; U

8: peturn

LineMumberTahle:
line 14: @
line 15: 8

LocallariabhleTahle:
Start Length Slot Name Signature
a 9 H this LASMTest/Shopping;




Shoppingisj;g\zﬂg Bytecodfﬁff

/f access flags Oxl
LO
LINEMNUMBER 14 LO
GETSTATIC javaflang/System.out : Ljava/io/PrintStream:
LDC "shopping in China”
INVOKEVIRTUAL java/io/PrintStream.printin(Ljava/lang/String;)V

L1

LINENUMBER 15 L1

RETURN

L2

LOCALVARIABLE this LASMTest/Shopping; LO L2 0
MAXSTACK = 2

MAXLOCALS =1
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mv = cw.wisitMethod(ACC_PUBLIC, "shopping”, "(V", null, null);
mv.visitCode():

Label 10 = new Label():

mv.visitLabel(10):

mv.visitLineNumber(14, 10):

mv.visitFieldInsn(GETSTATIC, "java/lang/System”, "out”, "Ljava/io/PrintStream:"):
mv.visitLdcInsn{"shopping in China™);
mv.visitMethodInsn(INVOKEVIRTUAL, "java/io/FrintStream”, "println®, "(Ljava/Tang/String;JV"); |
Label [1 = new Label():

mv.visitLabel(|1):

mv.visitLineNumber(15, 11):

mv.visitinsn(RETURMN):
Label [2 = new Label():
mv.visitLabel(12):
mv.visitLocalVariable("this", "LASMTest/Shopping:”, null, 10, 12, 0);
mv.visitMaxs(2, 1)

mv.visitEnd():

}




ByteCodeMethodAdapte:

HixMethodAdapter , SLilMethodVistorfIprEEO
---$EC1RYSEHcER RV

JExvisitCodeFix

@override
public void [(FELe() {
super.visitCode();
visitMethodInsn(Opcodes. INVOKESTATIC, "java/lang/Thread”,
"currentThread”, "()Ljava/lang/Thread;");
visitMethodInsn(Opcodes. INVOKEVIRTUAL, "java/lang/Thread”,
"getStackTrace”, "()[Ljava/lang/StackTraceElement;");
visitMethodInsn(Opcodes. INVOKESTATIC, ['ASMTest/Depends”, "depends”
"([Liava/lang/StackTraceElement; V") ;

L=




Shoppingfiibytecode®fy

public void shopping();

Code:

stack=2, Locals=1, Args_size=1

B:  invokestatic #12; //Method javaslang/Thread.currentThread: (OLjava/lan
i/ Thread;

i invokevirtual #16; //Method java/lang/Thread.getStackIrace:()[Ljavarla
ng/StackIraceElement ;

6: invokestatic #22; //Method ASMTest/Depends.depends:{[Ljavas/lang/Stack
TraceElement ; 2|

?: getstatic #31; //Field java/lang/System.out:Ljava/io/PrintStream;

12: ldc #33; //8tring shopping in China

14: invokevirtual #3%; //Method java/io/PrintStream.println:<Ljava/lang/5t
ring; U
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ASMRRIFIIINEE

{
mv = cwvisitMethod(ACC_PUBLIC, "shopping”, "(V", null, null);
mv.visitCode(): AT E

mv.visitMethodInsn{INVOKESTATIC, "java/lang/Thread", "currentThread", "()Ljava/lang/Thread.")
mv.visitMethodInsn(INVOKEVIRTUAL, "java/lang/Thread", "getStackTrace”, "()[java/lang/StackTraceElement.”);
mv.visitMethodInsn(INVOKESTATIC, "ASMTest/Depends’, "depends”, *([Ljava/lang/StackTraceElement:)V"):

mv.visitFieldInsn(GETSTATIC, "java/lang/System”, "out”, "Ljava/io/PrintStream;”):
mv.visitLdcInsn("shopping in China"):
mv.visitMethodInsn(INVOKEVIRTUAL, "java/io/PrintStream”, "println’, "(Ljava/lang/String:)V"):
mv.visitinsn(RETURN):

mvvisitMaxs(2, 1):

mv.visitEnd():




java.lang.T

IBE1T4ER

ASMTest.Shopping.<
AS5MTest.User.main

hread.getStackTrace

init>s
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java.lang.Thread.getStackTrace

A5
A5
A5

Test.Shopping.s
Test.User.doSho
Test.User.main

hopplng
pping

shopping in China



NI HERTL

(lasshiriter cw = new ClassWriter(Classhiriter, COMPUTE MAXS);

(lasshdapter classAdapter = new Byte(odeClassAdapter(cw);

(lasshdapter classDeleteAdapter = new DeleteFunctionAdapter(
classhaapter);

Cr.accept

lassDeleteAdapter)

(lassReader. SKIP DEBUG);



DeleteFunctionAdapter

#iEClassAdapter , SClClassVistorfIpfBEiEO
--- 1R SEHcER RV

i = x=VvisitMethodZix ( HlfRdeleteFunctionfix )

public MethodVisitor visitMethod(int access, !
String signature, S5tring[] exceptions

it (name.equals("deleteFunction™)) {
return null;

¥

return super.visitMethod(access, name, de:
exceptions);
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public static woid main{S5tring[] args) {

public class Shopping {

public void shopping() { User user = new User(new Shopping());
System.out.println("shopping in China"}; user.doShopping(};
} user.deleteFunction(}:]
h

public wvoid deleteFunction() {
System.err.println{"Can not be invoked"};
h

AsMlest.User.main
Exception in thread "main” java.lang.Error: Unresoclved compilation problem:
The method deleteFunction() is undefined for the type Shopping

at ASMTest.User.deleteFunction(User.java:34)
at ASMTest.User.main(User.java:48)




»Languages and AOP tools

AspectWerkz | Aspectd | BeanShell | CGLIB | dynaop | Clojure | Groovy | Jamaica
| JRuby | Jython | NetLogo | Open Quark | WebSphere sMash | Coroutines | fun4j
» Java ME

EclipseME | MicroEmulator Sun Java ME emulation for Java SE

» Tools and frameworks

Fractal | Dr. Garbage | Proactive | Retrotranslator | RIFE | R-OSGi | Terracotta |
Substance L&F | WindowBuilder | Javeleon

» Persistence

EasyBeans | Ebean | JDBCPersistence | JPOX | OpenEJB | Oracle BerkleyDB |
Oracle TopLink | Speedo

»Monitoring

BEA WebLogic | BTrace | Byteman | JiP | ByCounter | Limpid Log

» Testing and code analysis

Agitar | Cobertura | Eclipse | JCarder | SemmleCode | Structurel01 | SonarJ |
TamiFlex
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public class HelloWorld { \ cafebabe O
08la 42 ..

void hello() { “
g 4>.—’

HelloWorld java HelloWorld.class



JavaFPE&E

BRI T —A Java KCHERBER (magic number) FIRRA(S B
Version ZIAE T Java BRI RAE E

Constant iZﬁﬁ}‘ﬁlT%‘éEF’%ﬁPI???—’f% K. HEAMEOZFR. final 248
Pool = LS AN R 5 A G B E &

Access_fla 1%Ijifs EU?TWI#FEPﬁXE’J KRR, YimbeE
g
This Class & MR RN ZE LR E LI 7457 8 7 &1 Fa £

T HRH

Super T 7] R 7~ AL R A R e A PR = e £t

Class

Interfaces  — /MEEMA, FER T ZIEEACIESZIL I BT £ L A FR I AR R
i0EiEEan

Fields 2O SR B Rz 1R RS B ) = B gt AT 7 i ik

Methods %I IRBR 1A = W ) 5 V84T 1 Al B i
Class I T AEZ I 2Rl H e R R PER RS S

attributes
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Shopping/5iEathr

public void shopping();
Code:
Stack=2, Locals=1, Args_size=1
0: getstatic #15; //IField java/lang/System.out:Ljava/io/PrintStream;
3. Ildc  #21, //String shopping in China
5. invokevirtual #23;
//IMethod java/io/PrintStream.printin:(Ljava/lang/String;)V
8: return

Constant pool:

const #15 = Field #16.#18;

const #16 = class #17; [/ javallang/System

const #18 = NameAndType #19:#20;// out:Ljava/io/PrintStream;
const #21 = String  #22; /I shopping in China

const #22 = Asciz shopping in China,;

const #23 = Method H#24 #26:;

const #24 = class #25; /I javalio/PrintStream

const #25 = Asciz java/io/PrintStream;

const #26 = NameAndType #27:#28;// printin:(Ljava/lang/String;)V
const #27 = Asciz println;

const #28 = Asciz (Ljava/lang/String;)V;



— = g0 ™

L (classname) ;
S
Z

[

Tk feiR 1
byte
char

double

float

int

long

short

boolean
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B FT
T
SR E IEEE 75437 58
A IEEE 75472 S35
B
KER
KL
H & E- short
true 8¥ # false
— P 4




« FRViERZAFEEBIRMOE (void )

- FiAERFMERENFZEEstatic , BIR—HRY

public
String[](]

etShoppingList (
g()inti PPINS - ID[FLjava/lang/String;
double d. )

[[Ljava/lang/String;

String string)
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e XLOAD#IXSTORE
o stacki{ERT
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XLOAD-t A AT &,  FK Hpush A 21 /E 2k
XSTORE- M\ EEHiAkpop AR — 28 & FHoK HAF B A AR &

ILOAD/ISTORE
LLOAD/LSTORE
FLOAD/FSTORE
DLOAD/DSTORE
ALOAD/ASTORE

boolean,byte, char, short, or int
long
float
double

R E LR B 25 il objectMlarray
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stackiE{ERS

« POP AR
- DUP JEER AR B T 2 I L
« SWAP THWARBE WD TR E
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EREEREY

ACONST_NULL pushes null,

ICONST O pushes the int value O,

FCONST O pushes Of,

DCONST O pushes 0d,

BIPUSH b pushes the byte value b,

SIPUSH s pushes the short value s,

LDC cst pushes the arbitrary int,float, long, double,

String, or class1 constant



XADD +
xSUB -
XMUL *
xDIV /
XREM %
XNEG -

xis eitherl, L, ForD

47 : ishr,ishl,iushr,Ishr,Ishr,lushr
ff5r 8% ior,lor

f2fr3E: iand,land

Y k. ixor,Ixor

C@@0Q kiRemm
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ﬁﬂz DR ARIEREE ?ﬁ% ALEREEE
121 12b
o |2f * i2C
e i2d NS
o |2f e f2i
« |2d o f2I
« f2d o d2l
o d2i

« d2f
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getfield,putfield SR EN 5 B Estaticlik
getstatic,putstatic ~ FH X & staticiz,
xaload,xastore RIS S

X iIs eithor b,c,s,i,l,f,d,a
instanceof,chkokcast & 25 25 5241 J& 1
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mhtisESs

o R

ifeq,iflt,ifle,ifne,ifgt,ifge,ifnull,ifnonnull
If_icmpeq,if_icmpne,if_icmplt,if _icmpgt,if _icmple,if _icmpge
If acmpeq if_acmpne,lcmp,fcmpl,fcmpg,dcmpl,dcmpg

o HAXRMEK

tableswﬂch Jlookupswitch

.« LARIEEAE

goto,goto_w,jsr,jsr_w,ret
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invokevirtual

W FH R BRI SEA9 7 v AR 2R Y

invokeinterface

WHZ OSSR 7k, 238

invokespecial

W 7 R R AL BRI 7 15- ST aa A 7%, private /7 iR B
KT

invokestatic

TWFZERIZE (static) J7i:



IROES

ireturn byte,char,short,int
areturn class

freturn float

dreturn double

Ireturn long

return void
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