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desuagring(){
t myArray: number][]

myArray.forEach((value, index
console.log(index,value);

*** arkMethod: 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]

$tempi[e] = 1

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

myArray = $templ

instanceinvoke myArray.<@_UnkownProjectName/_UnkownFileName: .forEach()>(AnonymousFunc$desuagring$e)
return

1.2 Scene ZIEZEH
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% F rollup ¥ ArkAnalyzer T8 a2/~ 44 bundle.js, {#F3 bundle,js, package.json,
tsconfig.json TJ M3z T ArkAnalyzer 9P B II8E.
BCE X HEBIT

ArkAnalyzer
| -—-bundle.js

| -——-package.json

| -———tsconfig.json

THMREEE X3 4 iE T npm install S RMA B TS .
{5 SceneConfig MBI E, BT -

declaringClass



import { SceneConfig, Scene } from "./bundle";
const config path = "tests\\example.json";
let config: SceneConfig = new SceneConfig();
config.buildFromJson (config path);

let scene: Scene = new Scene(confiqg);

WEIMBERE json X, BT HUARBAENESEAES, #HMT (OF : EXA json
XHRREEH IR

"targetProjectName": "Example", //WiHH&HR

"targetProjectDirectory": "tests\\resources\\example", //TiH fr
TEAL B KA

"logPath": "out/log.txt",//HERHIE

"ohosSdkPath": "",//ohos sdk api 4%, WiHAEE ohos api BN

"kitSdkPath": "",//ohos Bt api #4%, WHAE S ohos api AT

"systemSdkPath": "",// R4 sdk #4152, WHAEE ohos api KA

"otherSdks": [1//HAh sak, —HNT

3. ArkAnalyzer 1 FA #4351
3.1 EATIEE (ex01)
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demo_project/src
|---models
| |---books.ts
|---services

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



X HRE
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[] = [];

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

public getAllBooks(): Library.Book[] {

return this.books;

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.getAllBooks () ;

console.log (books) ;

ex01.1 : FRERFrH X1+

AFREUIA B AT RS, A Scene KH) getFiles() 75k, T RGN
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basicUsage.ts

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

console.log(fileNames) ;

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

'src\\services\\bookService.ts'

ex01.2 : FREN Ay B =)

AREIE PEXHIAER=E, FAEH Scene aJ getNamespaces() J17%. X TER
(AR TE e

basicUsage.ts

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

console.log (namespaceNames) ;



S
[ '"Library' ]

teoh, e IAM ArkFile ERBUZCH TR B & =8, FA1GEM ArkFile 1
getNamespaces() 757k, T2 BIREEFHL

basicUsage.ts

let namespaces2: ArkNamespace[] = files[l].getNamespaces /() ;
let namespaceNames2: string[] = namespaces2.map (ns => ns.name) ;

console.log (namespaceNames?2) ;

[ 'Library']
ex01.3 : FKENFrHE K

BIREIE R EXHTAR, BAEM Scene £M9 getClasses() T, U TRRBAIAADF
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basicUsage.ts

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

console.log(classNames) ;

' DEFAULT ARK CLASS',
' DEFAULT ARK CLASS',
' DEFAULT ARK CLASS',
'Book"',

' DEFAULT ARK CLASS',

'BookService'

YA . ArkAnalyzer S AF— X4 E =B HICIE—EINE, 1iEA
_DEFAULT_ARK_CLASS,



R4, eI ArkFile ERBUZ XXM THIRTH S, A1 ArkFile 2£4) getClasses()
J1%. T RGBT

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

console.log(classNames2) ;

[ ' DEFAULT ARK CLASS', 'BookService' ]

LR, AT UM ArkNamespace HF3REUZar B =B THIFFEZE, F{1EA ArkNamespace
) getClasses () Fik. UTERBIRAIE L .

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

console.log(classNames3) ;

[ ' DEFAULT ARK CLASS', 'Book' ]

ex01.4 : BB

AHBFEFERPEXHNARENE, BAELEFTEKIRIZERN ArkClass, RFHARAHE
getFields() 757k, WMTE=BIARBME L.

basicUsage.ts

let bookClass: ArkClass = classes[3];
let fields: ArkField[] = bookClass.getFields();
let fieldNames: string[] = fields.map(fld => fld.name);

console.log(fieldNames) ;

Tt

[ 'title', 'author' ]



ex01.5 : JKEER B 7%

AFRBBFEEFPEXAFEBETIZE, BINEEEERRIZEMN ArkClass, RFERE
getMethods () 777&. T EREIRIEAGEH .

basicUsage.ts

let serviceClass: ArkClass = classes|[5];
let methods: ArkMethod[] = serviceClass.getMethods();
let methodNames: string[] = methods.map (mthd => mthd.name) ;

console.log(methodNames) ;

[ 'addBook', 'getAllBooks' ]

RIEEAY, el UM Scene RZKERH AN EHITE, ~BIMAT.

basicUsage.ts

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

console.log (methodNamesl) ;

' DEFAULT ARK METHOD',
' DEFAULT ARK METHOD',
' DEFAULT ARK METHOD',
'constructor’,

' DEFAULT ARK METHOD',
'addBook',
'getAllBooks'

B © 5 ArkClass {5l ArkAnalyzer £hE— X AHHAZEH HISIR—ABIAT
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ex01.6 : 3KEXU A 7% CFG

1813 ArkMethod Y getBody () 773K BN AR, i@l getCrg() 733A ) IUFRBUFT7ARY CFG,
B TR,

let methods: ArkMethod[] = scene.getMethods () ;
let methodCfg: Cfg = methods[0].getBody () .getCfg();

THEHHEENA ArkAnalyzer f1 CFG RIEIREMIRIT.
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let scene: Scene = new Scene (config);
let files: ArkFile[] = scene.getFiles();
for ( const arkFile of files ) {

let printer = new PrinterBuilder();

printer.dumpToDot (arkFile) ;

dumpToDot () /774t ArkFile XTRif¥).dot SCF, W LUEIE Graphviz Online *F- 5244 . dot 3


http://dreampuf.github.io/GraphvizOnline/#tdsub

P9 Dot | filmxs - BLR 7%

function f£(): number {
let 1 =0;
for (1 = 0; i < 10; i++){
if (1 <5) {

=2

}

return 1i;

4k >y Dot T -

for (1=0;1<10; i++)

3.2 ERm AT (ex02)
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abstract class Animal {sound(): void {}}

class Dog extends Animal{ sound(): void {}}
class Cat extends Animal{ sound(): void {}}
function main() {

makeSound (new Dog () )

function makeSound (animal: Animal) {

animal.sound ()

BE TENARIEESTAORRE, FNWMEFEREHTEREES

// AN EHRAT A4, method & XXAFFEIAE T main ik
let methodSignature = method.getSignature ()

let entryPoints: MethodSignature[] = [methodSignature]
/] HATEBHES

projectScene.inferTypes ()

ex02.1 : FTEPRFARAE (CHA)

// W cHA Bk
let callGraph = projectScene.makeCallGraphCHA (entryPoints)
// REU

let methods = callGraph.getMethods ()
let calls = callGraph.getCalls()



printCallGraphDetails (methods, calls, "root directory")
/7 X7 R B A B A AT AT B

Methods:
@Media/example: DEFAULT ARK CLASS.main()
@Media/example: DEFAULT ARK CLASS.makeSound (Animal)
@Media/example: Dog.sound ()
@Media/example: Cat.sound ()

Calls:
<@Media/example: DEFAULT ARK CLASS.main () =2

<@Media/example:

_DEFAULT ARK CLASS.makeSound(Animal)

<@Media/example: DEFAULT ARK CLASS.makeSound(Animal)
<@Media/example: Dog.sound ()

<@Media/example: Cat.sound()

ex02.2 : FTEPRFVARAE (RTA)

// VR RTA H%
let callGraph = projectScene.makeCallGraphRTA (entryPoints)

// REU
let methods = callGraph.getMethods ()

let calls = callGraph.getCalls()



printCallGraphDetails (methods, calls, "root directory")
/7 X7 R B A B A AT AT B

Methods:
@Media/example: DEFAULT ARK CLASS.main ()
@Media/example: DEFAULT ARK CLASS.makeSound(Animal)
@Media/example: Dog.sound ()
@Media/example: Cat.sound()

Calls:
<@Media/example: DEFAULT ARK CLASS.main () =2

<@Media/example:

_DEFAULT ARK CLASS.makeSound (Animal)

<@Media/example: DEFAULT ARK CLASS.makeSound(Animal)

<@Media/example: Dog.sound()

ex02.3 : FTENRFAAE (PTA)

let callGraph = projectScene.makeCallGraphVPA (entryPoints)

let methods = callGraph.getMethods () // TEF&EFHTHH BB AT B A H
method, FIAJRESHILZE G AL

let calls = callGraph.getCalls ()

printCallGraphDetails (methods, calls,

config.getTargetProjectDirectory())
Calls:
<@project/example: DEFAULT ARK CLASS.main () =
<@project/example:
_DEFAULT ARK_CLASS.makeSound (Animal)

<@project/example: DEFAULT ARK CLASS.makeSound(Animal)

<@project/example: Dog.sound/()



ex02.4 : ¥ FIFFH Log =
FEXNEERFEMNA—EENBEE XA log 5481 H EFTED

//log.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 EIRTEERTEERE (X2 CHA xf]), BEITEMNER



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)

ex02.5 : ¥TEQ Import £ &

3.3 REAEHE R (ex03)
ex03.1 : SSA Y=

$KEX scene fj5, TIXS scene TNHYPRE 7775147 SSA 4R, AIRRIFEER inferType () &
BTk ES . SSA BRI REAT

const scene: Scene;
scene.inferTypes () ;
let staticSingleAssignmentFormer = new

StaticSingleAssignmentFormer () ;

const arkMethod: ArkMethod;
const body = arkMethod.getBody() ;

staticSingleAssignmentFormer.transformBody (body) ;

ex03.2 : 3 Def-Use Chain

kR EUIE E R ArkMethod f5, TI@1ZI0 T 77K EX Def-Use Chain, 4> chain E =g,

32 value (=), def (EXIBE), use ((FAEM). FEETEME, Def-Use Chain Rid



THREANBIEEDT, FESITXNRBMENEA.

const arkMethod: ArkMethod;
const cfg = arkMethod.getBody () .getCfg() ;
cfg.buildDefUseChain () ;

const chains = cfg.getDefUseChains ()

ex03.3 = K44 ;=451

5§B$,wm@&ﬂuﬁgmﬁﬁ% E It FEIE exec REMNSEESHE B0 “rm -rf
bin” Z KM ST EN HRATHEIRNENGS . TENRGIRIA - FKEUSE ArkMethod /5,
ﬁELE%EﬁWW@ﬁﬁ%,W%ﬁM%ﬁéﬁo

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 REEIEIE AR (ex04)
ex04.1: Z=igtHam

FIREAMITURERBESHFEREFRAEEASER R FENRNIES) M,
SEEFRERIHEMREX T, FlMEFAZT ab, R a’ undefined 53 null £S5
BFaR. THMNRIEERT MEINRREHETSIES O, AODREAE— R0, &
MM R IRE ERETHSIREHNEMRA.



const config path =
"ex\\resources\\UndefinedVariable\\UndefinedVariable.json";
const scene = new Scene (config);
const defaultMethod =
scene.getFiles () [0] .getDefaultClass () .getDefaultArkMethod() ;
const method = ModelUtils.getMethodWithName ("U2",defaultMethod!) ;
if (method) {

const problem = new
UndefinedVariableChecker ([...method.getCfg () .getBlocks()][0].getS
tmts () [method.getParameters () .length],method) ;

const solver = new UndefinedVariableSolver (problem, scene);

solver.solve () ;



