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Intro: What 1s Tal-e?

* Tai-e Is 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.

« L0 https://github.com/pascal-lab/Tai-e
o U #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/api/index.html
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FHLSZERL: 223 && IR-Dumper

1. FEACED, T A R
e 2. TEARMIAE G 223 Open]DK17. Gradle

fETai-e H=x FHAT

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

—a o /——A
* 4. fETai-eH 3 FHAT
* gradle run --args="-a ir-dumper -cp src/test/pku -m test.Hello"

o MM EIRsuccessful, WHHIEATHLE), P {Eoutput/tir | #EHH



https://github.com/pascal-lab/java-benchmarks

FHLSZERL: 223 && IR-Dumper

° /fﬁljﬁl:], public class test.Example extends java.lang.Object {
. static int f1;
int f2;
void <init>() {
int temp$0, %intconst@, temp$l;

public class Example { [6@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$0 + %intconste;
public static void main(String[] args){ [4@L6] <test.Example: int f1> = temp$l;
int x = 10; [5@L6] return;
int y = x + f1; }
return; public static void main(java.lang.String[] args) {
} int x, temp$l, vy;
} [0@L8] x = 10;

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

[3@L10] return;

[4@L10] return;



Program Abstraction and Tal-e IR

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

int f2;

void <init>() {

JClass

JMethod

\Var

JField

Stmt

}

}

int temp$0, %intconst@, temp$l;

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

[2@L6] %intconstO = 1;

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

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

[5@L6] return;

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

}

int x, temp$l, y;

[0@L8] x = 10;

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

[3@L10] return;

[4@L10] return;

° _ﬂélj_[l_;: https://tai—e. pascal—lab. net/docs/0. 2. 2/reference/en/program—abstraction. html



https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/program-abstraction.html

Program Abstraction and Tai-e IR

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

JClass 7 _sint f2;

2 S — > void <init>() {

- 4C,/' int temp$0, %intconste, temp$l;|\ar
- % " [0@L6] invokespecial %this.<java.lang.Object: void <init>()>();
— 4 [l@L6] temp$o = <test.Example: int f1>;
= v Stmt < [2@.6] %intconst@ = 1;
- . // [3@L6] temp$l = temp$0 + %intconsto;
JMEthOd JFIEId [4@L6] <test.Example: int f1> = temp$1;
L _ [5@L6] return;
~~~~~~~~ }

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

~ [0@.8] x = 10; \ar

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

Stmt< [2@.9] y = x + temp$1;
Var Stmt [3@L10] return;

_ [4@L10] return;
}
}

¢ i$)|_i: https://tai—e.pascal—lab. net/docs/0.2. 2/reference/en/program—abstraction. html
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o Stmt ] FH—2 ) NAssignStmt, JumpStmt, InvokeZE
o EHEZEHHARPIZRA K interface StmtRFEK R
« RIEXExpMIFRR T EStmt 3L

e PointerAnalysisTrivial FVS2E) 1 Ta] B8 AR 2 45 44 3 [
e Nsrc/main/java/pku/ H 3 N HJPreprocessResult. javafil
PointerAnalysisTrivial. java

¢ lﬂélj_[l_;: https://tai—e. pascal—lab. net/docs/0. 2. 2/reference/en/program—abstraction. html
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_ij‘ﬂiEﬁZ : pku-pta—trivial/ Jﬁﬁ?%?%ﬁl

e 1. #Tai-eHZF FHAT:

* gradle run --args="-a pku-pta-trivial -cp src/test/pku -m test.Hello"
o IR ~successful, UEBHIZ TR, W 7ETai-eH X FHFresult. txt, BRI N%mH

« 2. Hfpku-pta—trivial 4] SEIAE P45 44 1Y) 38 7
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* Tai-e Is highly extensible. You can develop a new analysis and make it
available in Tal-e.

o M N=FZZ: Method, Class, Program
* ﬁj\%']i%ﬁ?%g(MethodAnslysis, ClassAnalysis, ProgramAnalysis}%if)ﬂ"

« SRR I T RS, B A& S
o FCE A src/main/resources/tai-e-analyses.yml

e 7EN: 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
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e Dlpku—pta—-trivial M.

// 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() {

}

Jt

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

analysisClass:

pku software analysis courses project

pku.PointerAnalysisTrivial

id: pku-pta-trivial

requires:

[ ]

e W ENM: 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

Tai-e 7M=L 5 &

e Plpku—pta—-trivial N

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

}
@Override analyzeﬁ/jélélﬁ IEME%%J
public PointerAnalysisResult analyze() {
}
}
Wi EHZ o it J&Program/Z 2 1 73 Bt S M it R S

e 7E: 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
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e Plpku—pta—-trivial N
AR INES

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

analysisClass: pku.PointerAnalysisTrivial

id: pku pta tr1v1a1
J///////”——___————_requ1res

PvE H1Z 7 BT ) dependency

e 7EW.: https://tai—e.pascal—lab.net/docs/0. 2. 2/reference/en/analysis—management. html



https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/analysis-management.html
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* (EIBATHY, Tai-eXMRHEHCESCIFALER — itk CHIZEHATHY
SR, ARG TR IRIBAT 41T

s BN E, Tai-e & HIPKE RAEMENFT.

o« PRAESCERER : ASAe i FARAT (B2 Ekm]%) Hfip ta ) 5H9A

e N, https://tai—e. pascal—-lab.net/docs/0.2.2/reference/en/analysis—management. html



https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/analysis-management.html

FAHLSEERS: FiH const-prop i 77 #T 45 B

o Jmpku-pta-trivial PACASAIEC B X/, fEpku-pta—trivial 3 #rid
FEH IR A const—propI i &5 IR, 7%
« APICH " Jinterface ResultHolder: https://tai-e.pascal-
lab.net/docs/0.2.2/api/pascal/taie/util/ResultHolder.html

o HTLERIFE B, https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/analysis-
management.html



https://tai-e.pascal-lab.net/docs/0.2.2/api/pascal/taie/util/ResultHolder.html
https://tai-e.pascal-lab.net/docs/0.2.2/reference/en/analysis-management.html

More Reference

« K R HTY Lab ChY: https://tai-e.pascal-lab.net/intro/overview.html

« T. Tan and Y. LI, "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/doi/abs/10.1145/3597926.3598120

* SA22: soot.pptx
« SA23: slides_taie.pdf



https://tai-e.pascal-lab.net/intro/overview.html
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https://xiongyingfei.github.io/SA/2022/soot.pptx
https://xiongyingfei.github.io/SA_new/2023/slides/slides_taie.pdf
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