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ASM 5 Presto sha&CRE 4 B &7

RBERERZITESIZHEBRIMITIARAR |, LEINF(IZAEHI Apache Spark 1 Presto £
EHREARERENCIBEREAR, XFMIES I ZRAEBR TRBEMZIA , EERLIAHK
TE2A—F, & Spark 1, UBEMREIFERE SQLIZTHFMEIRIBEXE FanHiE Java
K88 , ZAREA Janino SkoN&4mIFEMREXH Java FHRBHINEEITEX classLoader

B, XPMNESRESHER—ENERRS , RLIXPIF Spark

kit , XNFFERTE T LURZER , EZ%XTF Apache Spark FIREBBERIIARTUS I (—%
SQL 7£ Apache Spark ZHk (K ) ) ,

YNRIBR AT T #ESpark, HadoopsiEHBasefBXHINE , WIBKIEFMEARS | ITEICIZKEIE

M0 Presto @EMLT OLAP By , FEREHENTERRMESGE i , FrbAE5 SQL
HIFATRTEIELESE (Pbanibdks] ) | moanRE A Spark

A, BRARBmIZENR BT ge= NI E] Presto FIEENEIAIRTE] ; FLA Presto 5/ ASM
BIRER Java FHBR7 USRI ZMCIEE MR B /Y,

Java R0 Java FT5H3

Java KIBE LA EFKAIFERT7E IDE FFARI—I java X4 , XL Java X2 FELITRIFK
class XA 8EH Java BHINIT , MIXEmiEER class WEHESLHMEBXEi5HAY Java
FTRE, Java KRS0 Java FHBAEEIUATHXG :

* WIEFE— Java FEBXERER—E , T— Java
NHEERTLUEES1E, flal , BE— 1T REBERRREX A RmIEHTE Java F13
N —=PRTER  Z—TRTRHE, ERNHESTEABRRMEIA , MESER
X IR BRRE ST EIME 75 ARIS | A,

1711


https://www.iteblog.com/archives/10043.html
/archives/2563.html
/archives/2563.html
/pic/presto/presto_logo-iteblog.png

Doy b 1 ASM 5 Presto ShZCEDLE RN
Spl*lﬁ!aﬂﬁw%ﬁtjioj%or?, Spark K#IEEZ - https://www.iteblog.com

o WEEMN Java FEBXHABEERE , BOUlEEE, FR., AEINBEM.
* fRIEEH Java FHREXHAE S package F import
o, FLAMERZVMETE 2, il String mIERFHBEFER
com.lang.String &7,

Java #1518 (Java bytecode ) 2 Java EEHIAHITHI—FIESEL , B MER javac iFEHY
class X421&1& Java Virtual Machine f8X#BH) , BEATTLAS ) The class File Format
TR,

29+, Java FEHBHI SRRLEOERETH GG , HATTHEEREN | LIImRRIILR
A HERIE | TR :

mov eax, byte [ebp-4]
mov edx, byte [ebp-8]
add eax, edx
mov ecx, eax

maNRA Java SEIANIFETTLAAIT ¢

public int add(int a, int b) {
return a + b;

}

5/ javac 4miF¥A% Java FHIBEFKNVER javap EEFEMRNF BT :

public int add(int, int);
descriptor: (II)I
flags: ACC_PUBLIC
Code:
stack=2, locals=3, args_size=3
0: iload_1
1:iload_2
2:iadd
3:ireturn
LineNumberTable:
line 9: 0
LocalVariableTable:
Start Length Slot Name Signature
0 4 0 this Lcom/iteblog/Test;
0 4 1 al
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0 4 2 b1

Hbth REERNEE6ZI5E91T, iload_1. iload_2. iadd ] ireturn #32 Java

BN ZI5H3ESE (Instruction Set) . iload_1 2% #1 4 int

BRI SHEEZEKTN ; iload 2 2% #2 N int BIAMTEHEERIN ; iadd 28T
int {E4800 , FHBLERFENERIR ; ireturn 2iREIHEIHY int (&,

ASM &

ASM 2—/MEBE R Java

FEHIRMERIDITESR, SULUUBRESINERE |, EZEBREUTHBIAAMETERSE, ASM I
HT—EENNFZTREENOTEL , JUETEMZEFNENMNERIIRNIBoIT IR, ASM
FIRITIEE X EMEE , L ENRITAXIRTRHN/NIR , BIEEEESENSERPFER,

ASM API 12t 7 5 USRIZ(E Java =T543 : EFE14 (event-based ) FIEFH T = (tree-
based ) .

Event-based API

XA API B RFEE _LEET Visitor &5, , ZEUTFLIE XML SRR SAX
FRITIEEY, EHROBLLT USRS ER -

* ClassReader : TTLAfEFE>Ki%EY java class
X, FEEHENFETREREIFETEES |, B accept FiEESZ— ClassVisitor
SCINZE |, FHRBRIREER ClassVisitor RIS ;

e ClassVisitor : FJLANT ClassReader EEXAY java class S {4H{T4E# R (transform ) |, XA
TESBEENRRER ; BFENCERLRNTRE,. ERMERSE. ENFR. XX
. BERSACREIRE

e ClassWriter : ClassWriter 2— ClassVisitor B9 , 1 ClassReader
KIFWFXTRL , HEETLE Java =HREEHEE class 314,

£ ClassVisitor &1 , (BB ERBEIHCIEETSE , FAVSERIXL LSO E Java
ENRRBEE(FR. BiEE), E@EILIRH ClassVisitor

HIFERLIAEEFIMTTEN., HTFFERFRBEHI class XHEHHEST Java

FEIUNSE , INEEE—NTERNIRFERBRe S EUERIERNEE. EFTEEH API
Ry ClassVisitor 753532 AN IR RB A:

visit

visitSource?

visitOuterClass?

(visitAnnotation | visitAttribute )*
(visitinnerClass | visitField | visitMethod )*
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visitEnd

BRI MGG IHE) visit Fi% |, IEER visitSource (RBREF—) , EEE
visitOuterClass (RRZRBE—1) , &2 visitAnnotation I & visitAttribute , ZEZE
visitinnerClass. visitField gk visitMethod , &AL visitEnd 52

Tree-based API

XA API E2—NENNEEXTSET APT, ST IE XML SXRSHY JAXB &8,

Event-based API 5 BE/PHESAZE, MARTFEHNAEZE , Tree-based API
HFEIEFHEMRAE tree , EREHFS SRR ZHI=(E) ; 7T Event-based API Et Tree-based
API B , BIRREUR(E— MBS | EEFETHRFTRMEXINE , BERENVDER,
{EF ASM HITCRBAE R

&5 Presto BE{FEAME Event-based API , FRLA TEI RN 4B Event-based API

ST ER., ENABERRBERZE , BEVEBENSE—T Java
ENREENFZTBH—LEXS,

Java 285 class XHPIERSEEINT MK

BERNERS Java KBREXTE=XBPMMESGER int, long, String XLEkFRT , BEE2HE

Java FERERYARXARTHN., &F VM
chytg—fhEBEE 5 2 BX M AYSEE #ART (Type descriptor ) , SRAZRIATF :

o HRZEH ;
o 'V'-void
o 'Z'-boolean
o 'C'-char
o 'B'- byte
o 'S'-short
o 'T'-int
o 'F' - float
°'I'-long
o 'D'-double

o Class 22! ;
o Lcom/iteblog/T2; - com.iteblog.T2
o Ljava/io/ObjectOutput; - java.io.ObjectOutput
o Ljava/lang/String; - String

EEFIRNEIDZ VM Type ik , HiOZ Java EEAIEE , B ERNFRREERAN. BT
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ASM 2EIEISNFTHIEM , FFLASEE JVM Type, B9+ , NRRAFIE Java HEVEAREIRE]
JVM Type §#id , BRATTLA{ERS ASM e org.objectweb.asm.Type 2£/9 getDescriptor(final Class
) FiEEIRE , BT ¢

String stringDesc = Type.getDescriptor(String.class);
String intDesc = Type.getDescriptor(int.class);

Java 7% E RS class XAEPER A BRI N KX 22

£ Java FHIEXHEH |, 75iERNTTEBM AN EZFMEE Constant pool Ry , BERANR
BNSETE, Bt , TEERPAZELER , RSBESHEEMIREEE, java
FHIBEEMTT AR (method descriptor ) ] Java 75iAFE BRI R K E

Method declaration in source file Method descriptor
void m(int i, float f) (IF)V

int m(Object o) (Ljava/lang/Object;)I
int[] m(int i, String s)) (ILjava/lang/String;)[I
Object m(int[] i) ([I)Ljava/lang/Object;

MLEETTH , XA — D EEEARR (type descriptors ) IR , AT EENFRFHR iR
FiEMSHEEBMNRERE, FEBATHRALESTR BB/ SHIRERAR | EE62
—NGIES |, BEEEHENREZERFEBIART |, iR 75 iEIR([E] void MIEERA V

. —BIRTHET Java FHBPERBATNAEEATHNEN , FMT LRSS IEMR Java
FHRBHX AR, LLIMRER ()] /AR | REAEX N REIEK— int
EKBWSE , FHIRE] int FEEINLE

VM FrXF3E, T3iEARFERIBEIRIC

EFEE Java NBHIEHER , FAI=EH public, private

FRNFRIRER. HEURFRINAEIER. & VM AS—ERFEHE— flag

SkERR (TLAZ VM 28 Access flags, VM =ZE&H] Access flags, JVM F7i%H Access flags
) ., LA EIEZEM Access flags

Flag Name Value Interpretation

ACC_PUBLIC 0x0001 Declared public; may be
accessed from outside its
package.

ACC_FINAL 0x0010 Declared final; no subclasses
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allowed.
ACC_SUPER 0x0020 Treat superclass methods
specially when invoked
by the invokespecial
instruction.
ACC_INTERFACE 0x0200 Is an interface, not a class.
ACC_ABSTRACT 0x0400 Declared abstract; must not
be instantiated.
ACC_SYNTHETIC 0x1000 Declared synthetic; not
present in the source code.
ACC_ANNOTATION 0x2000 Declared as an annotation
type.
ACC_ENUM 0x4000 Declared as an enum type.
ACC_MODULE 0x8000 Is a module, not a class or
interface.

ASM =] org.objectweb.asm.Opcodes ZEEBEE X T iXLE Access flags :

int ACC_PUBLIC = 0x0001; // class, field, method

int ACC_PRIVATE = 0x0002; // class, field, method

int ACC_PROTECTED = 0x0004; // class, field, method

int ACC_STATIC = 0x0008; // field, method

int ACC_FINAL = 0x0010; // class, field, method, parameter
int ACC_SUPER = 0x0020; // class

int ACC_SYNCHRONIZED = 0x0020; // method

int ACC_OPEN = 0x0020; // module

int ACC_TRANSITIVE = 0x0020; // module requires

int ACC_VOLATILE = 0x0040; // field

int ACC_BRIDGE = 0x0040; // method

int ACC_STATIC_PHASE = 0x0040; // module requires

int ACC_VARARGS = 0x0080; // method

int ACC_TRANSIENT = 0x0080; // field

int ACC_NATIVE = 0x0100; // method

int ACC_INTERFACE = 0x0200; // class

int ACC_ABSTRACT = 0x0400; // class, method

int ACC_STRICT = 0x0800; // method

int ACC_SYNTHETIC = 0x1000; // class, field, method, parameter, module *
int ACC_ANNOTATION = 0x2000; // class

int ACC_ENUM = 0x4000; // class(?) field inner

int ACC_MANDATED = 0x8000; // parameter, module, module *
int ACC_MODULE = 0x8000; // class
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7 BIEBEBEENEB T — T VM XFFHREHN—EIELAR ASM
FI—LeEMANR |, MAFAIFER ASM EI—MERRINESE., FHAIRY Java BT .

package com.iteblog;

/**

* @author iteblog

* @version 9/27/21 11:52 PM
*/

public class Test {

public int add(int a, int b) {
return a + b;

I3

}

BHEREE , K2R Test, 8FE com.iteblog , BEENX T— int add(int a, int b)
7%, BRANREAER asm THMHIEEAFINT -

public byte[] addByAsm() {

ClassWriter writer = new ClassWriter(0);

MethodVisitor my;

writer.visit(Opcodes.V1_8, Opcodes.ACC_PUBLIC + Opcodes.ACC_SUPER, "com/iteblog/Test", n
ull, "java/lang/Object", null);

writer.visitSource("Test.java", null);

mv = writer.visitMethod(Opcodes.ACC_PUBLIC + Opcodes.ACC_STATIC, "add", "(IDI", null, null)
mv.visitCode();

Label |0 = new Label();

mv.visitLabel(l0);

mv.visitLineNumber(9, 10);
mv.visitVarInsn(Opcodes.ILOAD, 0);
mv.visitVarInsn(Opcodes.ILOAD, 1);
mv.visitinsn(Opcodes.IADD);
mv.visitinsn(Opcodes.IRETURN);

Label 11 = new Label();

mv.visitLabel(l1);

mv.visitLocalVariable("a", "I", null, 10, 1, 0);
mv.visitLocalVariable("b", "I", null, 10, 11, 1);

7711



<Lir b g e ASM 5 Presto eI IBARLEN
Spl*lﬁ!aﬂﬁw%ﬁtjioj%or?, Spark K#IEEZ - https://www.iteblog.com

mv.visitMaxs(2, 2);
mv.visitEnd();

writer.visitEnd();

return writer.toByteArray();

}

EABRMNEELER Java T3 , FRLAERER ClassWriter & LA, Opcodes.V1_8 X&RME JVM
1.8, HNIXEEMHIZEA com/iteblog/Test , ERIRZEZ java/lang/Object , h[EHEIHRFE
Opcodes.ACC_PUBLIC + Opcodes.ACC_SUPER, Zf5{#ER8 visitMethod

EXT—NAE , BiEREHF R Opcodes.ACC_PUBLIC + Opcodes. ACC_STATIC , /5% B2
add , FEBIARZ (D], BIEFIENEIRE add FIEBMABTRNSE , #2 int

EH | IREMEHRRE int, add FENEAARSIIE TEMNTARS :

mv.visitVarInsn(Opcodes.ILOAD, 0);
mv.visitVarInsn(Opcodes.ILOAD, 1);
mv.visitinsn(Opcodes.IADD);
mv.visitinsn(Opcodes.IRETURN);

XNEELHEAX P HEIE]ava (LSH Java FHBEBNEH , E ILOAD, IADD LK
IRETURN #2 JVM RIS & | XEIESEEREE X ASM H org.objectweb.asm.Opcodes
EKEM , JVM IESENBIT LIS M The Java Virtual Machine Instruction Set,

ClassWriter &[RRI EF T3 , BNTLUN T AEENEEI SRR ER !

public class Iteblog extends ClassLoader {
public Iteblog(ClassLoader classLoader) {
super(classLoader);

}

public byte[] addByAsm() {
// LA L
}

public static void main(String[] args) throws NoSuchMethodException, InvocationTargetExcept
ion, IllegalAccessException {

Iteblog loader = new Iteblog(Thread.currentThread().getContextClassLoader());

byte[] code = loader.addByAsm();

8/11


https://www.iteblog.com/redirect.php?url=aHR0cHM6Ly9kb2NzLm9yYWNsZS5jb20vamF2YXNlL3NwZWNzL2p2bXMvc2U5L2h0bWwvanZtcy02Lmh0bWw=&article=true

Wi gw  ASM S Presto ML AN
sewg%vw{%t:tfoﬁo? Spark KEHEEZE - https://www.iteblog.com

Class<?> clazz = loader.defineClass("com.iteblog.Test", code, 0, code.length);
Method add = clazz.getMethod("add", int.class, int.class);
System.out.printin(add.invoke(null, 1, 2));

}

}

iRt LENEFRHT LG 3.
Presto {CA34ER

Presto ®RARITES BRI THBEMSEA , EE2ET ASM EELIHN , ABIE a+b
HIBIFHT AB R EEHR(E ASM RESLER IR , FrlA Presto Xt ASM
HITTESRXNHE  FRERSEMAE, BEXxNABEILLZ] presto-bytecode
EREEE , presto AFKAIMHSRH ClassDefinition, MethodDefinition LA FieldDefinition
FRKIBINE, FIEURFERFTE. MRFE(VERF(IER Presto SKRARKBIEA a+b
FICES , LI -

package com.iteblog.presto.bytecode;

import com.google.common.collect.ImmutableList;
import org.testng.annotations.Test;

import java.lang.reflect.Method;

import static com.facebook.presto.bytecode.Access.FINAL;

import static com.facebook.presto.bytecode.Access.PUBLIC;

import static com.facebook.presto.bytecode.Access.STATIC;

import static com.facebook.presto.bytecode.Access.a;

import static com.facebook.presto.bytecode.ClassGenerator.classGenerator;
import static com.facebook.presto.bytecode.Parameter.arg;

import static com.facebook.presto.bytecode.ParameterizedType.type;

import static com.facebook.presto.bytecode.expression.BytecodeExpressions.add;
import static org.testng.Assert.assertEquals;

public class Iteblog {
public void addGenerator()
throws Exception {
ClassDefinition classDefinition = new ClassDefinition(
a(PUBLIC, FINAL),
"com/iteblog/Test",
type(Object.class));
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Parameter argA = arg("a", int.class);
Parameter argB = arg("b", int.class);

MethodDefinition method = classDefinition.declareMethod(
a(PUBLIC, STATIC),
lladdll,
type(int.class),
ImmutableList.of(argA, argB));

method.getBody()
.append(add(argA, argB))
retInt();

Class<?> clazz = classGenerator(getClass().getClassLoader())
.fakeLineNumbers(true)
.runAsmVerifier(true)
.dumpRawBytecode(true)
.defineClass(classDefinition, Object.class);

Method add = clazz.getMethod("add", int.class, int.class);
System.out.printin(add.invoke(null, 1, 2));

oJLAEZ , 18 ASM KEB&ERL |, presto Bk 7 IRSBIEIESHAT | IRMEEREMAE,
Presto E1HEE(FERBCIBLERRIBF
EEanEAI T ENE SRS BENCIBAE IR A |

select o_orderstatus, count(*) from orders_1x group by o_orderstatus;

Hrh count I EREREBRIE HashAggregationOperator HIFHESE B
com.facebook.presto.operator.aggregation.AccumulatorCompiler

RATRIBER , EXHIEERE
com.facebook.presto.$gen.BigintCountAccumulator_20210928_032653_6 , SLIY
com.facebook.presto.operator.aggregation.Accumulator #1 , Fi&@id
com.facebook.presto.bytecode.DynamicClassLoader s750#;Z! ClassLoader 2,
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SNeg

ANEZEENEBT—T ASM BERFIR |, BENE T — TR ASM ] Presto
sSERABTTE, RTRIBEBMNDNARS , NGNIRERNEET Presto
HCEBERGRAN |, FEAE BT LAE BRERZRERINE—T Presto RIfCEBER,

2%

asm guide : https://asm.ow2.io/asm4-guide.pdf
The Java Virtual Machine Instruction
Set : https://docs.oracle.com/javase/specs/jvms/se9/html/jvms-6.html

NMEEXEREHFE , 2EE2RE !
JREXERRBIFICICAEIE (IHEICZ ) FrE |, REF TSR,
AxiEE: [1 ()
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