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TEN HE , 588 AnonymousFunc$desuagring$0 , for-each {FRNEREEH.

ion desuagring(){
/: number[] = [1, 2, 3, 4, 5];

myArray.forEach((value, index) =>

console.log(index,value);

#**% apkMethod: AnonymousFunc$desuagring$e

value = parameter®: unknown

index = parameterl: unknown

this = this: @TypeInferenceTest/test: _DEFAULT_ARK_CLASS

instanceinvoke console.<@_UnkownProjectName/_UnkownFileName: .log()>(index, value)
return

#** arkMethod: desuagring

this = this: @TypeInferenceTest/test: _DEFAULT_ARK_CLASS

$templ = newarray (number)[5]

$templ[e] = 1

$templ[1]
$templ[2]
$templ[3]
$templ[4] = 5

myArray = $templ

instanceinvoke myArray.<@_UnkownProjectName/_UnkownFileName: .forEach()>(AnonymousFunc$desuagring$e)
return
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1.2 Scene FURE&EH
Scene 29 ArkAnalyzer B9#z/02 , PR LABISIZSSIAERFr oSS (I8 ) B9FEER |
BIEXMHFIER. RKFIFR. FEVIER. BHMIIFRSE. Scene KEMEUIEEIWN NEFR.
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2. ArkAnalyzer S EHECE

2.1 &% arkanalyzer
2.1.1 Nodejs %%

arkanalyzer EEIE{T7E nodejs18 RLA LA , ATLUER node (S8 EIAMEPAY nodejs hk
K, IREAFRHERFZELZE nodejs,

node -v

v18.20.4

Windows : & https://nodejs.org/zh-cn TERZLEEHFFAY LTS k4~
Linux : 85/ nvm E&1& nodejs kx4



curl -o- https://https://raw.githubusercontent.com/nvm-sh/nvm/v0.39.1/install.sh |
bash
source ~/.bashrc

nvm install v18.20.4

2.1.2 BlJi# arkanalyzer StFIIE
W, CUERFTRVINE |, %3E arkanalyzer

mkdir arkanalyzerProject
cd arkanalyzerProject
npm init

npm install arkanalyzer

npm install ts-node -D

B & tsconfig.json

{
"compilerOptions": {

"module": "CommonlJS"

}
INREC BT R EREN

arkanalyzerProject
|---.vscode

| [|--launch.json
|---node_modules
| |---arkanalyzer
|  |---ts-node
|---src
|---package.json
|---tsconfig.json

2.1.3 vscode iz ts
753 1 : BCE launch.json



RUN AND DEBUG

Open a file which can be debugged or run.

Run and Debug

o customize Run and Debug create a

JavaScript Debug Terminal

You can use the JavaScript Debug Terminal to
debug Modejs p s run on the

command line.

Debug URL

"version": "0.2.0",
"configurations": [
{

"type": "node”,
"request”: "launch”,
"name": "Launch Program”,
// VEFR : VBIXATINE ts-node & ( EAKATERIET ts {13)
"runtimeArgs": ["-r", "ts-node/register"],

// YER - B HEnEEN S
"args": ["${file}"]

}

launch.json BEEMFfE , 7£ vscode FJHEEFIRAY ts 14 , F5 iFahfEid
753, 2 : JavaScript Debug Terminal

$TFF vscode RisE M



File Edit Selection View Go Run Terminal Help

B EXPLORER New Terminal Ctrl+Shift+’

FEXIREOFEE JavaScript Debug Terminal

JavaSeript Debug Terminal

ELIBGSHEIN node S EINEIR

node -r ts-node/register src/ex/ex01/basicUsage.ts

2.2 3% ts TH

{8/ SceneConfig B IRBR DM ts IRE |, #AIA0T -

import { SceneConfig, Scene} from 'arkanalyzer’;
const projectRoot = 'tests’;

let config: SceneConfig = new SceneConfig();
config.buildFromProjectDir(projectRoot);

let scene: Scene = new Scene();

scene.buildSceneFromProjectDir(config);

2.3 3% Hap RIFEIH

{§EF SceneConfig 88%E json {41 Hap RFBINE |, #AIa0TF :

import { SceneConfig, Scene} from 'arkanalyzer’;
const projectConfigJson = 'tests/project_config.json’;
let config: SceneConfig = new SceneConfig();
config.buildFromJson(projectConfigJson);

let scene: Scene = new Scene();

scene.buildBasicInfo(config);
4325 Hap RZFETE json BB , B THSSHIMBE. OpenHarmony SDK B2, H

EE ST SDK &2 , HErh targetProjectDirectory" i B R TR
build-profile.json5 , HNHFFERLM, #HHG0T (E : E3CAY json MIEFHAREESE TR )



"targetProjectName": "Example",//ITR B &FR

"targetProjectDirectory": "tests\\resources\\example",//HAP I B FiEI &
"logPath": "out/log.txt" //BEGHA S

"ohosSdkPath": "",//ohos sdk api [&12 , IIBAE & ohos api [t A=
"kitSdkPath": "",//ohos E4 api B2 , IIBAE S ohos api [TAZT
"systemSdkPath": "",//& %t sdk &2 , IIEAE S ohos api BFF A

"otherSdks": [I//Ef sdk , —fgH=

3. ArkAnalyzer s F#:451
3.1 EATIhEE (ex01)

TERBLALATIE 7961 | 1788 ArkAnalyzer ERTRERERTT A,
IEz

B4 :

demo_project/src
|---models

|  |---books.ts
|---services

| |---bookService.ts
|---index.ts



Library
Book

-title: string;

-author: string;

|
|

books

o

BookService

books: Book[]

addBook(book: Library.Book) : void;
getAllBooks() : Library.Book][];

THISHFRE

books.ts

export namespace Library {
export class Book {
public title: string;
public author: string;
constructor(title: string,author: string) {
this.title = title;

this.author = author;

bookService.ts



import { Library } from '../models/book’;

export class BookService {

private books: Library.Book[] = [J;

public addBook(book: Library.Book): void {
this.books.push(book);
}

public getAllBooks(): Library.Book(] {

return this.books;

public getBooksByAuthor(author: string): Library.Book[] {

let ans: Library.Book][] = [];
for (leti = 0; i < this.books.length; i++) {

let book = this.books[i];

if (book.author === author) {

ans.push(book);

}

}

return ans;

index.ts



import { Library } from "./models/book";

import { BookService } from "./services/bookService";

const bookService = new BookService();
bookService.addBook(new Library.Book("The Hobbit", "J.R.R. Tolkien"));
const books = bookService.getAllIBooks();

console.log(books);

ex01.1 : ZKEFE 14

JISRBIRE FRrERIS Y |, BfifER Scene 3519 getFiles() Aix. AT E2RAICIBF0MHEL.

basicUsage.ts

let files: ArkFile[] = scene.getFiles();
let fileNames: string[] = files.map((file) => file.getName());

console.log(fileNames);
i

[
'src\\index.ts',
'src\\models\\book.ts',

'src\\services\\bookService.ts'

ex01.2 : FKEA 2=

JRBIREFENBFrEmRATIE , Il FER Scene 22AY getNamespaces() ik, A TER
RNl

basicUsage.ts

let namespaces: ArkNamespace[] = scene.getNamespaces();
let namespaceNames: string[] = namespaces.map((ns) => ns.getName());

console.log(namespaceNames);



i
[ 'Library']

ItE5h , BRTLAM ArkFile RREUZ S FRIFRBEZSE , iR ArkFile 28089
getNamespaces() 73i%. ARG,

basicUsage.ts

let namespaces2: ArkNamespacel[] = files[1].getNamespaces();
let namespaceNames2: string[] = namespaces2.map(ns => ns.getName());

console.log(namespaceNames2);

ot
[ 'Library' ]
ex01.3 : FKENFhE 3

IRV E PEXAIFTESE | FAIMER Scene 3519 getClasses() 7%, ARG IS
.

basicUsage.ts

let classes: ArkClass[] = scene.getClasses();
let classNames: string[] = classes.map(cls => cls.getName());

console.log(classNames);

i

[
'_DEFAULT_ARK_CLASS',
'_DEFAULT_ARK_CLASS',
'_DEFAULT_ARK_CLASS',
'‘Book’,
'_DEFAULT_ARK_CLASS',

'BookService'

]

BB : ArkAnalyzer @ AF— N XEFHFNGBTEID BICIE— BN | iIBA



_DEFAULT_ARK_CLASS,

B, BATLAM ArkFile FR3RENIZ I THIFRESS | Befi)fER ArkFile 25A9 getClasses() 73
i%. AN ERGUCHBMm L.

basicUsage.ts

let classes2: ArkClass[] = files[2].getClasses();
let classNames2: string[] = classes2.map((cls) => cls.getName());

console.log(classNames2);

]
['_DEFAULT_ARK_CLASS', 'BookService' ]

2R, FAIBATLA ArkNamespace 3B iz A =B FRRTEZE |, A )(FEH
ArkNamespace 2519 getClasses()75i%. LATEHIRIEFIHEE.

basicUsage.ts

let classes3: ArkClass[] = namespaces[0].getClasses();
let classNames3: string[] = classes3.map((cls) => cls.getName());

console.log(classNames3);

T
['_DEFAULT_ARK_CLASS', 'Book’ ]

ex01.4 : B FREEME

JBRBUFERPEXAIFFEREM | FA 1B/ cFEIREIZERT ArkClass , AERAR
getFields()73i%, LA TFEAIIEFIHEIL,
basicUsage.ts
let bookClass: ArkClass = classes.filter((value) => value.getName() == 'Book’)[0];
let fields: ArkField[] = bookClass.getFields();
let fieldNames: string[] = fields.map((fld) => fld.getName());

console.log(fieldNames);

i



[ 'title', 'author' ]
ex01.5 : IRENFR B 3%

TPRBUSERTPENX AL | BAESHEIREUZEERI ArkClass , RIETEAE
getMethods() 75i%. LANEGHHBMI&EILE.

basicUsage.ts

let serviceClass: ArkClass = classes.filter((value) => value.getName() ===

'BookService")[0];
let methods: ArkMethod[] = serviceClass.getMethods();

let methodNames: string[] = methods.map((mthd) => mthd.getName());

console.log(methodNames);

i
[ 'addBook’, 'getAllIBooks', 'getBooksByAuthor' ]

E#ERY , ETLAM Scene FREREXERERRIEERDE , AT,

basicUsage.ts

let methodsl: ArkMethod[] = scene.getMethods();
let methodNames1: string[] = methodsl.map((mthd) => mthd.getName());

console.log(methodNames1l);

i



[
'_DEFAULT_ARK_METHOD',

'_DEFAULT_ARK_METHOD',
'_DEFAULT_ARK_METHOD',
‘constructor’,
'_DEFAULT_ARK_METHOD',
‘addBook’,

'getAllBooks’,

‘getBooksByAuthor
]

15BA 5 ArkClass 25{iL , ArkAnalyzer S AB— N HMamE=EDRICIE—MEIATE |
ig79_DEFAULT_ARK_METHOD,

ex01.6 : 3KEXJ53i% CFG

8 ArkMethod 9 getBody()73i3REUT AR | BiEIT getCfg()75iARI LIBREN T /Y CFG
AN v

let method = serviceClass.getMethodWithName('getBooksByAuthor');
let cfg: Cfg | undefined = method?.getBody()?.getCfg();

TEHANEENE ArkAnalyzer 1 CFG RUSUREHIIRIT,

B

blocks : —/* Set<BasicBlock> &£& , Fi# T EIFEREARR,

stmtToBlock : —4 Map<Stmt, BasicBlock> gt , KEXEMES ( Stmt ) BIEFEHIEAR
B,

startingStmt : FRREFAGEIIET. X MEMEGDRTFIREEIRERIANC S,
defUseChains : f7H#E X - FHERIENEHE.

declaringMethod : ZEREA T IX4™ CFG BY73%,

declaringClass : 7R 71X1 CFG IS,

T3k

getStmts : BHRIEEAR , WEFREIEFFERNER.

getBlocks, getStartingBlock, getStartingStmt IRt TIKENEARES. EIRHRFIEIHRE
ARGE,



getDefUseChains : JR[EIE N -FRENES.
A , AT ETEEWIER CFG 2518 , ArkAnalyzer 1244t DotMethodPrinter 2§ , BEISIE
CFG LA Dot BIFsRRE , ITLRYRER CFG B, 3KEY getBooksByAuthor /53% CFG <3140

TR

let method = serviceClass.getMethodWithName('getBooksByAuthor');

let cfg: Cfg | undefined = method?.getBody()?.getCfg();

let dotMethodPrinter = new DotMethodPrinter(method!);
PrinterBuilder.dump(dotMethodPrinter, 'out/getBooksByAuthor_cfg.dot’);

dump()7ZiEHAY.dot 3214 , BTLUEIE @ Graphviz Online SE&15.dot KRB/ Dot & |
& (EF dot eapS1TAERLE] dot -tsvg -oxx.svg xx.dot, f5JZ0 getBooksByAuthor J5;%

public getBooksByAuthor(author: string): Library.Book[] {

let ans: Library.Book][] = [];
for (leti = 0; i < this.books.length; i+ +) {

let book = this.books][i];

if (book.author === author) {

ans.push(book);

}

}

return ans;

}

#{¢79 Dot EIZITF :



id:0
author = parameter0: string
this = this: BookService
$temp0 = newarray (any)[0]
ans = $temp

i=0

id:1
$templ = this.books
$temp2 = $templ.length
ifi < $temp2

id:2
$temp3 = this.books
book = $temp3[i]
$temp4 = book.author

id:4
return ans
if $temp4 === author
id:3
instanceinvoke ans.push(book)

@demoProject/src/services/bookService.ts: BookService.getBooksByAuthor(string)

3.2 AAESHT (ex02)

ArkAnalyzer £ REY75 AR AEIR BB EZERE |, (I FEEEE S TTRIRES
R IEERESMNRIRRTTIREHTT bfs | FIEDHEHEXAIERXER.

VAR S BRG] | 2 alER =M &R T 5 E R EI AR



abstract class Animal {
abstract sound(): void;

}

class Dog extends Animal {
sound(): void {}

}

class Cat extends Animal {
sound(): void {}

}

class Pig extends Animal {
sound(): void {}

}

function makeSound(animal: Animal) {

animal.sound();

function main() {
let cat = new Cat();

makeSound(new Dog());

B FTENATIEESTAARERE , FRERENRIEHTREHES

/] MINBEHRITOITHGEE R method EXHHERIAZET main ik
let methodSignature = method.getSignature()

let entryPoints: MethodSignature[] = [methodSignature]

/] HITHREHES

scene.inferTypes()

ex02.1 : FTENeRELEFEE ( CHA )



// A CHA &%

let callGraph = scene.makeCallGraphCHA(entryPoints) ;

// &% dot

callGraph.dump('./out/CHA.dot");

// SRERE

let methods = new Set<Method>();

for (const entry of callGraph.getEntries()) {
methods.add(callGraph.getMethodByFuncID(entry)!);

}
let calls = callGraph.getDynEdges()

ID: 0
(@callGraph/main.ts: _DEFAULT ARK_CLASS.main()

ID: 3
@callGraph/main.ts: _DEFAULT _ARK_CLASS.makeSound(Animal) ‘

ID: 6
@callGraph/main.ts: Dog.sound()

ID: 7 1D: 8
@callGraph/main.ts: Cat.sound() ‘ @callGraph/main.ts: Pig.sound()

ex02.2 : FTENRREUARE ( RTA)

// V8 RTA &i%

let callGraph = scene.makeCallGraphRTA(entryPoints)

// fR%F dot

callGraph.dump('./out/RTA.dot");

let methods = new Set<Method>();

for (const entry of callGraph.getEntries()) {
methods.add(callGraph.getMethodByFuncID(entry)!);

}

let calls = callGraph.getDynEdges()

ID: 0
@callGraph/main.ts: DEFAULT ARK CLASS.main()

A
ID: 3
@callGraph/main.ts: DEFAULT ARK_CLASS.makeSound(Animal)

N

ID: 6 ID: 7
@callGraph/main.ts: Dog.sound() @callGraph/main.ts: Cat.sound()

ex02.3 : ¥TENEREERE ( PTA)




// V8 PTA Bi%

let callGraph = new CallGraph(scene);

let cgBuilder = new CallGraphBuilder(callGraph, scene);
cgBuilder.buildDirectCallGraphForScene();

let pag = new Pag();

let entry = callGraph.getEntries();

let ptaConfig = new PointerAnalysisConfig(2, "./out', true, true);
let pta = new PointerAnalysis(pag, callGraph, scene, ptaConfig);
pta.setEntries(entry);

pta.start();

// &% dot

callGraph.dump('./out/PTA.dot');

ID: 2
@callGraph/main.ts: DEFAULT ARK_CLASS.main()

ID: 1
@callGraph/main.ts: DEFAULT ARK _CLASS.makeSound(Animal)

A 4
ID: 9
@callGraph/main.ts: Dog.sound()

ex02.4 : 3ZIFE Log A

EXN LI FEAIA—MERAIBEXAT log SR HSFTED



//1og.ts
export class Logger {
public static info(message: string) {
console.log(message)
}
public static warn(message: string) {
console.log(message)
}
public static error(message: string) {

console.log(message)

// basicUsage.ts
import { Logger } from "./log"
abstract class Animal { sound(): void {} }
class Dog extends Animal { sound(): void { Logger.warn("dog sound") } }
class Cat extends Animal { sound(): void { Logger.error("dog sound") } }
function main() {
makeSound(new Dog())
Logger.info("create new dog")
}
function makeSound(animal: Animal) {

animal.sound()

—

B EIATTEERTTEERE (1XELLCHA 796l ), 52T ERIZER



Calls:

<@project/main2: _DEFAULT_ARK_CLASS.main() ->
<@project/main2: DEFAULT_ARK_CLASS.makeSound(Animal)
<@project/log: Logger.info(string)

<@project/main2: _DEFAULT_ARK_CLASS.makeSound(Animal) ->
<@project/main2: Dog.sound()
<@project/main2: Cat.sound()

<@project/main2: Dog.sound() ->
<@project/log: Logger.warn(string)

<@project/main2: Cat.sound() ->

<@project/log: Logger.error(string)

3.3 REPEURARS T (ex03)

ex03.1 : SSA Wiz

$XEN scene 5 , BIXT scene FHURTE AT SSA &ME |, (MBFTEE(EH inferType ()
BREGHTRBNES | SSA MBI RAIANT

const scene: Scene;

scene.inferTypes();

const arkMethod: ArkMethod;

const body = arkMethod.getBody();

let ssaFormer = new StaticSingleAssignmentFormer();

ssaFormer.transformBody(body);

ex03.2 : Hfi# Def-Use Chain

SKESER ArkMethod f5 , @IS T /A FKEX Def-Use Chain, &4 chain B=1"&



M, PEIR value (& ), def (FEXIEA ), use ({EHIEG ), EET=ME , Def-Use
Chain RIERFREANNEHLTEDTT , FEEDITTUSREILEFIZIE.

const arkMethod: ArkMethod;

const cfg = arkMethod.getBody()!.getCfg();
cfg.buildDefUseChain();

const chains = cfg.getDefUseChains()
variable:y, def:y =0, use:y =y + 1
variable: x, def: x = 1, use:x = x * 3

variable:y, def:y =y + 1, use:z=y + 4

ex03.3 : AEFz=F

FE TS 1, exec REAILIEENITHS , BILLEERE exec REHISHEREHINrm
-rf Ibin” Z ST ENHERATIHRENGS. TEARIUEEA  3REUSE ArkMethod
ZEEEEE exec REVAR , MREBNEBSE.

const arkMethod: ArkMethod;
const cfg = arkMethod.getCfg()!;
for (const stmt of cfg.getStmts()) {
if (stmt.getExprs().length > 0) {

const expr = stmt.getExprs()[0];

if (expr instanceof ArkStaticInvokeExpr &&
expr.getMethodSignature().getMethodSubSignature().getMethodName() ==
"exec") {

const args = expr.getArgs();

console.log(args);

3.4 ArkUI ViewTree #(ex04)
ex04.1: ERfE ArkUI PR ViewTree



ArkUI REBRIZAEAINARIES | Ul FIEIENSIEXRZRAQEIMSEMIPRESTE, A
BAzlIE ZNA N E RS T BRI EGB R RGO R THkik. 17 FEfAEER
Ul FRASZERITMWIBEE |, ArkAnalyzer 1338 T 2Rt Ul BEDITEURELS ViewTree,
ViewTree {E/9f@iR Ul BEFXRREIN , BNEREESEMRY Ul BAFIEHERIVIASEE.
MRS, SHRE. KSTEBRHFIER. BT ViewTree aJLAZHT Ul Fh Page BIZEHL |,
Page->Page , A->HHHNTR , SHESE Ul NH—2 51,
CountDown(src\ex\resources\CountDown)2—MEIi+AT Hap MFE , ex05.1 FA ViewTree &
K A24H 14 CountDown S5F4E4 Clock {&BAVEHER.

T Clockk

@Prop rotates: number ‘' @Prop progressVal: number

@State rotates: number | @State progressVal: number

00:01:00
5 S2#fF: CountDownE
00 0 : 00
B E AR R E S @Prop2EiHagsri
y ) ” FHIERMEX




import { ClassSignature, Decorator, PrinterBuilder, Scene, SceneConfig,
ViewTreePrinter } from 'arkanalyzer’;

import { join } from 'path’;

function decorators2str(decorators: Decorator[]): string {

return decorators.map((value) => @ ${value.getContent()}").join(’, *);

let config: SceneConfig = new SceneConfig();
config.buildFromJson(join(__dirname,
"../resources/CountDown/arkanalyzer_config.json"));
let scene: Scene = new Scene();
scene.buildBasicInfo(config);
scene.buildScene4HarmonyProject();
scene.collectProjectimportInfos();

scene.inferTypes();

let arkFile = scene.getFiles().find((file) =>
file.getName().endsWith(‘CountDown.ets"));
let arkClass = arkFile?.getClassWithName('CountDown’);
let vt = arkClass?.getViewTree();
let root = vt?.getRoot();
root?.walk((item) => {
if (item.isCustomComponent() && item.signature instanceof ClassSignature &&

item.signature?.getClassName() === "Clock’) {

let values: string[] = [];

for (const [key, value] of item.stateValuesTransfer!) {

values.push("${decorators2str(value.getStateDecorators())}

${value.getName()} -> ${decorators2str(key.getStateDecorators())}
${key.getName()}");

}

if (values.length > 0) {



/] BIHFTENLE
CountDown->Clock transfer values
@State rotates -> @Link rotates,

@State progressVal -> @Link progressVal

3.5 EREEIEEE R (ex05 )
ex05.1: SSigsttaml

Sieftpra e EREEEFEEF L EFRATIEE ( AMERAAEENSRAYEET ) BT,
SHFERFR RS HIRE X AT, GIIFERAZEIT a.b, 21FR a 8 undefined & null 25
HiEFRR. THNREER WA ERFH TSRS O, AOREHE— U2,
UM REFH R RIS R ES B SRR A,

const projectRoot = 'src/ex/resources/UndefinedVariable’;
let config: SceneConfig = new SceneConfig();
config.buildFromProjectDir(projectRoot);

let scene = new Scene();

scene.buildSceneFromProjectDir(config);

const method = scene.getMethods().filter((v) => v.getName() === "'U2")[0];

const problem = new UndefinedVariableChecker(
[...method.getCfg()!.getBlocks()][0].getStmts()[method.getParameters().length],
method

)i

const solver = new UndefinedVariableSolver(problem, scene);

solver.solve();

for (const outcome of problem.getOutcomes()) {
let position = outcome.stmt.getOriginPositionInfo();

console.log(‘'undefined error in line ' + position.getLineNo());






