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Intro: What 1s Tai-e?

* Tai-e 1s a new static analysis framework for Java,
which features arguably the "best" designs from
both the novel ones we proposed and those of
classic frameworks such as Soot, WALA, Doop,
and SpotBugs.

« fNY: https://github.com/pascal-lab/Tai-e
o W }4: https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/index.html
* API: https://tai-e.pascal-lab.net/docs/0.2.2/ap1/index.html
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Java source /
Java bytecode

CFG, Live var, Const_prop,
Call Graph, Pointer Analysis, etc
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FHLSZERL: 223 && IR-Dumper

e 1. MERFEMEE Y, EEENIHEH L
e 2. TEARMIFIE 22 2E0pen]DK17, Gradle (Eiintelli) IDEA)
e 3. ETai-eHzx FHAT:

e git clone https://github.com/pascal-lab/java-benchmarks

e 4. fETai-eHF FHAT:

e gradle run --args="-a ir-dumper -cp src/test/pku -m test.Hello"
o NPT IRsuccessful, WAAIEATHLE), W[ {Eoutput/tir | &% H
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EALECE L 3 && IR-Dumper

° 1§IJQD, public class test.Example extends java.lang.Object {
. static int f1;

int f2;
void <init>() {
int temp$0, %intconste, temp$l;

public class Example { [0@L6] invokespecial %this.<java.lang.Object: void <init>()>();
static int f1; [l@L6] temp$o = <test.Example: int f1>;
int f2; [2@L6] %intconstO = 1;
Example() { f1 = f1 + 1; } [3@L6] temp$l = temp$0 + %intconsto;
public static void main(String[] args){ [4@L6] <test.Example: int f1> = temp$l;
int x = 10; [5@L6] return;
int y = x + f1; }
return; public static void main(java.lang.String[] args) {
} int x, temp$l, y;
} [0@L8] x = 10;

[1@L9] temp$l = <test.Example: int f1>;
[2@0L9] ¥ = x + temp$l;

[3@L10] return;

[4@L10] return;



Program Abstraction and Tai-e IR

public class test.Example extends java.lang.Object {
static int f1;

int f2;

void <init>() {

JClass

JMethod

Var

JField

Stmt

}

}

int temp$0, %intconsto, temp$1l;

[0@L6] invokespecial %this.<java.lang.Object: void <init>()>();
[l@L6] temp$o = <test.Example: int f1>;

[2@L6] %intconst@ = 1;

[3@L6] temp$l = temp$0 + %intconsto;

[4@L6] <test.Example: int f1> = temp$l;

[S5@L6] return;

public static void main(java.lang.String[] args) {

}

int x, temp$l, y;

[0@L8] x = 10;

[1@L9] temp$l = <test.Example: int f1>;
[2@0L9] ¥ = X + temp$l;

[3@L16] return;

[4@L10] return;

° ‘ﬂéJﬂL: https://tai—e. pascal—lab. net/docs/0. 2. 2/reference/en/program—abstraction. html
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Program Abstraction and Tai-e IR

public class test.Example extends java.lang.Object {
//;—)-static int f1;

JClass 7 s int f2;

LS — > void <init>() {

int temp$0, %intconst@, temp$l;| Var
’,,»” //C/  [O0@L6] invokespecial %this.<java.lang.Object: void <init>()>();
— 4;/' [l@L6] temp$o = <test.Example: int f1>;
[2@L6] %intconst@ = 1;
. Y, [3@L6] temp$l = temp$0 + %intconsto;
JMethOd JFleld [4@L6] <test.Example: int f1> = temp$l;
L _ [5@L6] return;
~~~~~~~~ }

—> public static void mainl(java.lang.String[] )| {
int x, temp$l, y;

" Te@L8] x = 10; Var

[1@L9] temp$l = <test.Example: int f1>;

Stmt< [2@0.9] y = x + temp$l;
Var Stmt [3@.10] return;

_ [4@L10] return;
}
}

¢ $y_|'_;: https://tai—e. pascal—lab. net/docs/0. 2. 2/reference/en/program—abstraction. html
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Program Abstraction and Tai-e IR

JClass

/N

JMethod

JField

NN

Var

Stmt

o Stmt ] FF—2 4 NAssignStmt, JumpStmt, InvokeZE
o TEAEZEHEHANFFIZR4k K interface StmtREKIN
o RIEHXExpHIFE R 7 5Stmt 2L

e PointerAnalysisTrivial T S2HL [ 16 B AL P 285 44 ik [T
o Dlsrc/main/java/pku/ H 3 T HJPreprocessResult. javafhl
PointerAnalysisTrivial. java

¢ ‘$y_ll_;: https://tai-e. pascal—lab. net/docs/0. 2. 2/reference/en/program—abstraction. html
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s 7|:ﬂ, 7'_% P2 : pku-pta-trivial/ i [ }FCEEEI? 25 *@

e 1. HFETai—eHx FHIT:

 gradle run --args="-a pku-pta-trivial -cp src/test/pku -m test.Hello"
o MNP EIRsuccessful, WLAHIEATHE), WJ{ETai-eHF T Flresult. txt, B N%iH

« 2. Fftpku-pta—trivial 0{a] SEINFE 7 454 Fo i )



Tai-e 7M7) S E 5 & B

* Tai-¢ 1s highly extensible. You can develop a new analysis and make 1t
available 1n Tai-e.

o T N=FZZ: Method, Class, Program
o o3 AlliE It 4k K MethodAnslysis, ClassAnalysis, ProgramAnalysis s

» STER I AT SEEL S, R EIHE B M
o il B A src/main/resources/tai-e-analyses.yml

e 7ENL: https://tai—e.pascal—-lab. net/docs/current/reference/en/develop—new—analysis. html
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Tai-e 73 T IS8 5

e Plpku—pta—trivial AN

// PointerAnalysisTrivial.java
public class PointerAnalysisTrivial extends
ProgramAnalysis<PointerAnalysisResult> {
public static final String ID = "pku-pta-trivial";
public PointerAnalysisTrivial(AnalysisConfig config){
super(config);

}

@Override
public PointerAnalysisResult analyze() {

}

gas

# tai-e-analyses.yml
- description:
pointer analysis, trivial cases

analysisClass:

pku software analysis courses project

pku.PointerAnalysisTrivial

id: pku-pta-trivial

requires:

[ ]

e 7ENL: https://tai—e.pascal—-lab. net/docs/current/reference/en/develop—new—analysis. html
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e Plpku—pta—trivial AN

// PointerAnalysisTrivial.java
public class PointerAnalysisTrivial extends
ProgramAnalysis<PointerAnalysisResult>—F
public static final String ID = "pku-pta-trivial";
public PointerAnalysisTrivial(AnalysisConfig config){
super(config);

¥
@Override analyze?i/zJEEl/J IEHE%%U
public PointerAnalysisResult analyze() {
}
}
U Z 0 M & Program/= 2 73 Hr Sy MR (S

e 7ENL: https://tai—e.pascal—-lab. net/docs/current/reference/en/develop—new—analysis. html



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

T&i-@ *ﬁ EI/J f)” %%}—*

e Dlpku—pta-trivial N:
TR E e 2R

# tai-e-analyses.yml
- description: pku software analysis courses project
pointer analysis, trivial cases

analysisClass: pku.PointerAnalysisTrivial

id: pku-pta-trivial
J///////’—————_——_requires: [ ]

TR b )
PyE HiZ o Hr B dependency

e #EM.: https://tai—e.pascal—lab.net/docs/0. 2. 2/reference/en/analysis—management. html
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Tai-e IE1T 1L FE

 (EIBATHY, Tai-eXMRHEHCESCIFAR — itk CHPZEHATHY
IATBNRD R ARG AT o M

s B M E, Tai-e mHIPKE RAABENFT.

« RFESCEREOR : ANREfE FARART (B2 B R] %) Hctip ta i S92

e #ENL: https://tai—e. pascal—lab.net/docs/0. 2. 2/reference/en/analysis—management. html
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FALSEEES: R B const-prop ) 73 T 45 SR

. ,ﬁiﬁpku—pta—trivial E‘]’ﬁﬁ%%ﬂ@ﬂﬁxﬁi, prku—pta—trivialﬁj\$ﬁﬁ
AR B const-prop) T 45 R, 2%
o API A Jinterface ResultHolder: https://tai-e.pascal-
lab.net/docs/0.2.2/api/pascal/taie/util/ResultHolder.html

o HTEEBH)E . https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/analysis-
management.html
AN EIDA=§
 src/main/java/pku
* src/main/resources/tai-e-analyses.yml
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More Reference

o TR RE (B #) Lab3CAY: https:/tai-e.pascal-lab.net/intro/overview.html

* T. Tan and Y. L1, "Tai-e: A Static Analysis Framework for Java by Harnessing the

Best Designs of Classics," in Proceedings of the International Symposium on
Software Testing and Analysis (ISSTA 2023), 2023. Available:
https://dl.acm.org/do1/abs/10.1145/3597926.3598120

* SA22: soot.pptx
 SA23: slides taie.pdf
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