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Tal-e

Tai-e IR is typed, 3-address, statement and expression based

representation of Java method body
1.How Is Tal-e IR obtained?
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3.How Is Tal-e IR consumed?

KBJR[E)Z®R3 Tai-e IR
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Tai-e {ESRTAEIE

Java source /
Java bytecode

CFG, Live var, Const_prop,
Call Graph, Pointer Analysis, etc
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Liscizl

Tai-e Install & IR Dumper

Prerequisite: Java 17 (OpenJDK17 Recommended)

* Tal-e Jar Release

Download path/to/dir https://github.com/pascal-lab/Tai-e/releases/download/v0.2.2/tai-e-
all-0.2.2.jar

User:path/to/dir$ git clone https://github.com/pascal-lab/java-benchmarks

User:path/to/dir$ java -jar tai-e-all-0.2.2.jar -a ir-dumper -cp src/test/pku -m test.Hello

M (ERSTT, WER(RER IDEA =T , &% setup-in-intellij-idea



https://github.com/pascal-lab/Tai-e/releases/download/v0.2.2/tai-e-all-0.2.2.jar
https://github.com/pascal-lab/Tai-e/releases/download/v0.2.2/tai-e-all-0.2.2.jar
https://github.com/pascal-lab/java-benchmarks
http://tai-e.pascal-lab.net/docs/current/reference/en/setup-in-intellij-idea.html

Liscizl

Tai-e Install & IR Dumper

Tai-e SEFFFE

e -a analysis-id #rHYid

'f:I:

* -cp classpath &3 #7HY java class/source &2

* -m main 57 1rHY java main class

e B2, vJLLUZETT $ java -jar tai-e-all-0.2.2.jar BEE NS




package

LHlCkel

public static void main
int x
int y

Tai-e Install & IR Dumper

X+X
Directory Tree

* path/to/dir $ java -jar tai-e-all-0.2.2.jar -a ir-dumper -cp src/test/pku -m test.Hello

* src/test/pku/test public class test.Hello extends java.lang.Object {

* Hello.java (or Hello.class) public static void main(java.lang.String[] args) {
Int x, vy,
° ' : O@_5 X = 2;
tai-e-all-0.2.2.jar 1@L6] Y = X + .
_ 2@L6] return;
* Java-benchmarks !
* output/tir public void <init>() {
[O0@L3] invokespecial %this.<java.lang.Object: void <init>()>();
* test.Hello.tir [1@L3] return;
}


https://github.com/pascal-lab/Tai-e/releases/download/v0.2.2/tai-e-all-0.2.2.jar
https://github.com/pascal-lab/java-benchmarks

Tal-e IR

public class test.Hello extends java.lang.Object { JClass
public static void main(java.lang.String[] args) { JMethod
Int x, y;
O@-S X:2; ﬂ%lé N P2
1@L6]y =X + X; il_Ech ?F¥
2@L6] return; ‘,ASS|gnStmt X =2;
} Stmt —__ L
\Invoke void<init>();
public void <init>() {

_ | y _ L ...more..., see docs
[0@L3] invokespecial %this.<java.lang.Object: void <init>()>();

[1@L3] return; Var X

}
} EXp K BinaryExp x+x

.

...more..., see docs

15 http://tai-e.pascal-lab.net/docs/current/reference/en/program-abstraction.html



http://tai-e.pascal-lab.net/docs/current/reference/en/program-abstraction.html

S
Stmt < _AssignStmt
~Invoke

InvokeStatic

EXp K BinaryExp
\

...Mmore...

BenchmarkN.alloc

5 http://tai-e.pascal-lab.net/docs/current/reference/en/program-abstraction.html



http://tai-e.pascal-lab.net/docs/current/reference/en/program-abstraction.html
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1.Analysis Scope
2.Analysis Dependency
3.Analysis Level

4.Analysis Implementation
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Tai-e Source & Pointer Analysis Trivial

Bt atr(PoinTer Analysis, PTA): o HTaFT/AIZR/pRIEEAIAFIBLL(may analysis)

Prerequisite: Java 17 (OpenJDK17 Recommended), Gradle( https://gradle.org/releases/ )

* Tal-e Source

This Is a fork of Tal-e

* User:path/to/dir$ git clone https://qgithub.com/Mepy/Tai-e/

* User:path/to/dir/Tai-e$ git clone https://github.com/pascal-lab/java-benchmarks

* User:path/to/dir/Tai-e$ gradle # init

* User:path/to/dir/Tai-e$ gradle run --args="-a pku-pta-trivial -cp src/test/pku/ -m test.Hello"

Ul

HEFEHm<1T, WERIREH IDEA #8117 , &% setup-in-intellij-idea



https://gradle.org/releases/
https://github.com/Mepy/Tai-e/
https://github.com/pascal-lab/java-benchmarks
http://tai-e.pascal-lab.net/docs/current/reference/en/setup-in-intellij-idea.html

HNSERE2

main
Tal-e Source & Pointer Analysis Trivial BenchmaPkNAalloc
3
Directory Tree BenchmarkN.alloc
b A
e path/to/dir/Tai-e Be:ChmarkNAallc’c
a=>b
* src/test/pku/test //if (args.length > 1) c = a;
BenchmarkN.test(1, a
* Hello.jJava BenchmarkN.test(2, b
BenchmarkN.test(3, ¢
* result.txt
1: 1:
2 : 2 :
3: 3:
Sound but Sound and

Nonsense ® Expected ©



Tai-e PIFEIE

I

1

SrETE(AnalysisManager.java) WorldBuilder starts ...

S o S pAr L . . 5496 classes with 52319 methods
RIEap 1728 UNE 2R (-cp,-mLAN EEfERR, 4Bk World)  in the world

WorldBuilder finishes, elapsed

i
HRIED T (-a, -p) AT (T ZIBHFEARER) time: 1.91s

— N pku-pta-trivial starts ...
M EE (scope)FRIAZ APP classes & methods 4 classes in scope (APP) of class

analyses

Tal-e
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* Method FE=EHEI5HT : for method in scope, analysis(method)

* Class ZXEZHI5HT : for class in scope, analysis(class)

o World £F8FH5HT : BX scope. BHESITEER(e.q. TR ESHT)

5 http://tai-e.pascal-lab.net/docs/current/reference/en/develop-new-analysis.html



http://tai-e.pascal-lab.net/docs/current/reference/en/develop-new-analysis.html
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REVKRERDHTHIZGS R, Tai-e |7%HIT Dep BT Preprocess

5 http://tai-e.pascal-lab.net/docs/current/reference/en/develop-new-analysis.html



http://tai-e.pascal-lab.net/docs/current/reference/en/develop-new-analysis.html

Tai-e 9

FiEERSTHINF : [TFERFEEERE(ConstantPropagation.java)
PR

# refipe lattice value via edge transfer

(o ——— ipzm

w

73 7 7E Tai-e ER(LARERERIH), IR J\_JLMTJ' IREEIEHE, SIMTST.
PRI BIN /T <Var, , HA [ ] ={IE @& & Z}




Tai-e R

e.q. JIEEIEEILHE

-y

OF |zl pax)

Tai-e {EZ83LHN ¥ CG , (BEEVARE(ERIETTD

UNERIRAVIETTOITRE(ER Tai-e BY CG, {RURERIAN/I CHA (%,

T

ZY3F

p—

E|(Call Graph, CG), X2&FERFERIHT
Hr(PTA)SSEIL

# | cha
# whether dump call graph in dot file
# whether dump reachable methods

# whether dump call edges
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Tai-e £EFHT

User:path/to/dir/Tai-e$ gradle run --args="-a -cp src/test/pku/ -m test.Hello"

public class extends ProgramAnalysis

public static final =

Override
public
= new
main =
jclas

o MmainFigiEH
- 1SiZFRAE
o HITIR O

return
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o ¥R TRMEIZME SA 2022 Soot.pptx
* Tai-e 3C5G Fff

* Tal-e: A Static Analysis Framework for Java by Harnessing
the Best Designs of Classics

* {XAS repo
e V4 docs

< READ THIS



https://xiongyingfei.github.io/SA/2022/soot.pptx
https://tai-e.pascal-lab.net/intro/overview.html
https://github.com/pascal-lab/Tai-e
http://tai-e.pascal-lab.net/docs/current/reference/en/index.html

Q& A
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