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Beepgenue

IDE - HeoTbemnemas 4acTb paspaboTku;
"OO0O Codptkom" paspabaTeiaet ceoto IDE;

B Hel HeobxoanMa yHKLUMUS MOSyaBTOMaTUYECKOrO pechaKTOPUHra;

IDE paspabaTtbiBaetcs B pamkax nHdpactpyktypbl Clang.
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[TocTaHoBKa 3apa4n

Llenbto paboTbl sinsietcst BbIGOP M 0OHOBNEHME MHCTPYMEHTA U3 MpoeKTa
Clang gnsa BbinosHeHMs1 pedhbakTOPUHIOB.
3apaun:

@ [Nposectu 0630p cpeacte pedpaktopura B npoekte Clang;
@ [lononHuTh NpoekT HeobxoauMbIMU pedhakToprHramu;

@ [NpoTecTnpoBaTh HanucaHHble TpaHcdopmaumn.
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Onucanue nuctpymenTos pedaktopuira B Clang

Clang --- npoekT, copepxaliuii UHCTPYMEHTbI paboTbl C KOLOM
HanucaHHoM Ha c/c++/obj c.
NHcTtpymenTol pecbaktoputra B Clang:

e Clang-Tidy;

o Clang-Rename;

o Clang-Transformer.
o Clang-Refactor.
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Bbibop nHCTpyMeHTa

H Kputepuii Clang-Refactor Clang-Tidy Clang-Transformer Clang-Rename H
PacwupsiemocTb +- + + -
MpoussonbHble nposepku + + - +
OTcyTcTBre fon npoBepok + - + +

Tabnuua: CpaBHeHUe MHCTPYMEHTOB
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Mpumep pedbakTopuHra

Kog po pedakroputra:
struct Str {

int field;

int unusedField;

};
void func() {

Str obj;
obj.field = 1;
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Mpumep pedbakTopuHra

Kopn nocne pedakTopuHra:
struct Str {

int field;
};

void func() {

Str obj;
obj.field = 1;
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Onucanne Clang Refactor

NuctpymenT Clang-Refactor peannsyet npeobpasosaHus udepes
cneunansHblli 4BMxok --—- RefactoringEngine.
RefactoringEngine cocTouT n3 3-x 0OCHOBHBLIX KOMMOHEHT:

@ [eincTBuiA;
@ npasun,

@ TpeboBaHuii.
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ApxunTtekTypa Refactoring Engine

RefactoringActionRuleBase RefactoringAction

l<—Creates

+ getCommand(): String

+invoke(Consumer, RefactoringContext) {abstract)

+ getDescription(): String

* Rules(): Refactorir R 0.7
FindSymbolOccurenceRefactoringRule
+invoke(Consumer, RefactoringContexi) {redefine} Evalmes
- findSymbolQccurences(RefactoringContext): Occurences {abstract}
SourceChangeRefactoringRule RefactoringActionRuleRequirement
+ invoke(Consumer, RefactoringContext) {redefing} + evaluata(RefactoringContext) {abstract}
- create SourceReplacements(RefactoringContext): Changes {abstract}

Puc.: Refactoring Engine
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ApXUTEKTypa peLLeHNs

3apava TpebyeT ykasaHusa MecTa, rae npoBoauTb pedbakTOPUHT:

RefactoringActionSubcommand

- ParsedLocation

- Location

+ RefactoringActionSubcommand(Action, ActionRules, OptionCategory)
+ parseLocationArgument(): bool

+ getLocation(): AbstractSourceLocationArgument*

|J:remes

Creates

)

AbstractSourceLocationArgument

ClangRefactorTool

+ fromstring(String) {static}

+

+ callback()

Refactorings

+ {abstract}

+ forAllLocations(SourceManager, Callback}: bool {abstracty

I_‘P

SourceLocationArgument

- ParsedSourceLocation

+ SourceLocationArgument(ParsedSeurceLocation)

+forAllLocations(Sour . Callback): bool {red

Puc.: Onuuns nokauunn
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ApXUTEKTypa peLLeHNs

RefactoringActionRuleRequirement

+ evaluate(RefactoringContext) {abstract}

|

SourcelLocationRequirement

+ evaluate{RefactoringContext): Sourcelocation {redefines}

Puc.: TpeboBanune nokauun

RefactoringRuleContext

- Location

+ getlLocation(): Location

+ setlocation(Location)

Puc.: IameneHne koHTekcTa
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ApXUTEKTypa peLLeHNs

Clang-Transformer ncnonbsyet 2 yaobHble abcTpakymy ans M3MeHeHns
AST:

e AST Matcher --- ifStmt(varDecl().bind("var"));
e AST Edit --- changeTo(node("var”), cat("")).
Onst nuterpaunn B Refactoring Engine Tpebyetcsi gobasuTs:
@ MpaBuo --- AN BOSMOXHOCTW WCMONb30BaHNS U3 AeliCTBUIA;

o Tpe6OBaHI/IF| --= A4 BO3SMOXHOCTW NpenoCTaB/€HNA NpaBuiaMm.
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ApXUTEKTypa peLLeHNs

Mpenoctasnenne AST Matcher n Edit ana ncnonssosaHus B npasunax:

| RefactoringActionRuleRequirement

’—45

SourcelocationRequirement

+ evaluate(RefactoringContext): SourceLocation

’—4\

ASTLocMatchRequirement

EditGeneratorRequirement

- ASTMatcher

- EditGeneratar

+ ASTLocMatchRequirement{ASTMatcher)
+ evaluate(RefactoringContext): MatchResult {redefines}
- createWrapperMatcher(Location, StmtMatcher): StmtMatcher

- createWrapperMatcher(Location, DeclMatcher): DeclMatcher

+ EditGeneratorRequirement{EditGenerator)

+ evaluate(RefactoringContext): EditGenerator {redefines}

Puc.: Tpebosanus gns AST Matcher u Edit
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ApXUTEKTypa peLLeHNs

Mpasuno Ha ocHose AST Matcher n Edit:

SourceChangeRefactoringRule

+ invoke({Consumer, RefactoringContext) {redefine}

- create SourceReplacements{RefactoringContext): Changes {abstract}

EditMatchRule

- MatchResult

- EditGenerator

+ initiate(RefactoringContext, MatchResult, EditGenerator): EditMatchRule {stafic}
+ describe(): RefactoringDescriptor {static}
- EditMatchRule(MatchResult, EditGenerator)

- createSourceReplacements(RefactoringContext): Changes {redefines}

Puc.: Mpasuno EditMatch
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ApXUTEKTypa peLLeHNs

HeiicTeus, BoinonHstoume TpebyeMble pedakTOPUHIK:
redundand-if;

redundand-while:

simplify-expr;

unused-field;

unused-method.

MprvMep apxUTeKTypbl OAHOrO U3 AEACTBIIA:

RefactoringAction

+ getCommand(): String {abstract}

+ getDescription(): String {abstract)

i i 10-*1

# i ) 10.] {abstract}

i

UnusedFieid

+getCommand(): String {redefines}
+ getDescription(): String {redefines}
# ( i 0. {redefines}

Puc.: UnusedField peiicteue
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TecTuposaHue

OcHosHoe Tectuposarue Clang-Refactor sBnsietcst uHTerpaunoHHbIM, B
LLVM oHo npoBoAnTCA C NOMOLLbIO Cliefyownii yTUanT:

o LIT(LLVM Integrated Tester);
o FileCheck.

[ns ynpoleHns ncnosib3oBaHNs BbI30Ba KOMaHg, Heobxogumo
noafepXxaTb ykasaHue onuun location us TecTos.
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TecTuposaHue

ClangRefactorTool

|_CrEaIES Eunsumej

TestLocationsinFile AbstractSourceLocationArgument

+ callback()

+ Filename: Strin
9 + createCustomConsumer() Consumerinterface® {abstract}

+ GroupedLocations: LocationGroup{0..*]

+ createConsumer(). Consumerinterface®

TestSourcelocationArgument

ClangRefactorToolConsumerinterface
L 1

- TestLocationsInFile

Creates LocationGroup

+ TestSourcel ocati gument(TestLocationsinFile)
+ Name: String

+ createCustomCi ter() Consur
TestLocationsResultCeonsumer + Locations: Int[0..8]

+ forAllLocations(SourceManager, Callback): bool {redefines}

Puc.: NMogaepxka onuun location B Tectax
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TecTuposaHue

HanwncaHne TecToBbIX CLeHapneB AennTcs Ha 4 sTana:

HanmcaHue Kog4a TECTOBOro CLEHApPUS,
HanncaHne KOMMEHTAPUEB C yKa3aHWeM Onuuii Jokauuu,
HanucaHue kommeHTapues LIT ¢ Bbi3oBOM komMaHz;

HanncaHue kommenTapues FileCheck ¢ onncatiuem npasunsHoro
BbIBOAA.
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TecTuposaHue

Mpumep Tectos ans aelicteus unused-field:

// RUN: clang-refactor unused-field -location=test:}s }s -- 2>81
// RUN: | grep -v CHECK | FileCheck /s

struct Bar {
/*loc used=+/int member;
/*loc unused=+/int unusedMember;

};

void foo() {
Bar var;

var .member = 1;

// CHECK: 1 'unused' results:

// CHECK: struct Bar {

// CHECK-NEXT: /*loc used=*/int member;
// CHECK-NEXT: /*loc unused=+/

// CHECK-NEXT: };

// CHECK: 1 'used' results:
// CHECK-NEXT: refactoring action can't be initiated without a matching location
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PesynbTaThl

@ bbin nposepeH 0b3op npoekta Clang n ero MHCTpyMeEHTOB A5
pedaKTopuHra;

@ MpOeKT Obla JOMNONHEH HEOOXOAUMBIMU pedhakKTOPUHTaMU;

@ HanucaHHble TpaHcopMauun Bbian NPOTECTUPOBAHSI.
VicxopHblii Kog, MOXXHO HaliTU MO CCbINIKAM:

@ https://github.com/IgnatSergeev/llvm-project/pull/3;

@ https://github.com/IgnatSergeev/llvm-project/pull/4;

o https://github.com/IgnatSergeev/llvm-project/pull /5.
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