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1 EHEPATOP KOMIIUAATOPOB

ANTLR 4

ANother Tool for Language

Recognition
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Vcranoska ANTLR 4 B cpeae Eclipse

= ANTLR - onmcanme MHCTPYMEHTa
http://www.antlr.org/

= Download ANTLR
https://www.antlr.org/download.html

o ANTLR tool itself
https://www.antlr.org/download/antlr-4.9.3-
complete. jar

s Pacumpenme cpensl Eclipse pmiss ANTLR 4.
https://github.com/jknack/antlrdide#finstallation

s I'paMMaTHMKM SIBBEIKOB ONMcCaHHele Ha ANTLR 4
https://github.com/antlr/grammars-v4
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I paMMaTHKN OIIMCAHHBIE HA A3BIKE ANTLR

abnf agc antlr3 antlr4 apex asm6502 asn aspectj atl
basic bnf brainfuck ¢ calculator capnproto clf clif
clojure cobol85 cookie cool cpp creole csharp css3 csv
datetime dcm dice dot ecmascript edif300 emailaddress

erlang fasta fen fol fortran77 gml graphql
graphstream-dgs gtin html hypertalk icalendar idl inf
informix iri istc java java8 java9 javadoc javascript
jpa json lambda logo lua masm modelica modula2pim4 norma
lize molecule mps umath mumps muparser mysql objc oncrpc
pascal pcre pddl pdn pdp7 peoplecode pgn php plsqgl prolog
propcalc properties protobuf3 python2-js python2 python3-
js python3-py python3-ts python3 python3alt quakemap r
rcs redcode restructuredtext rexx robotwars ruby scala
scss sgf sharc smalltalk smiles smtlibv2 snobol solidity
spargl sqglite stacktrace stringtemplate suokif swift-fin
swift2 swift3 thrift tiny tinybasic tinyc tnsnames tnt
tsgql turtle turtle ucb-logo unicode upnp url vb6é vba
verilog vhdl wavefront webidl xml xpath =z
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I pammartuka Aasbika Gol.ang B cpeae

Echpse (ANTLR 4 IDE plugin)

ws-GoParserAntlr - GoParser/Golang.g4 - Eclipse - O

File Edit Mavigate S5earch Project Run  Window Help
DN-EHO B ®-ivit-0-Q-tBE- BT Y- G- DO-Dris Quick Access| ;| 9 | [ @]
[% Package Explorer &3 = B )Golang.gd 32 = £ E
% = ® * B Go grammar for ANTLR 4 derived from the Go Language Specification[] M o—
. o=
. (2 ANTLR-Book-Samples grammar Golang;
4 '_,—"é > GoParser [goparser-antlr go-grai &

i ® @parser: :members {[]
(#2 src o

(# Project/ target/generated-sour @lexer: imembers {[] L

» 4 > target/generated-sources/an o
> B JRE System Library [jrel.2.0_151 //SourceFile = PackageClause ";" { ImportDecl ";" } { TopLevelDecl ":" } @’
> B Referenced Libraries ® sourceFile[] <
[Z3 = build =]
o E—'g doc //PackageClause = "package" PackageName . 1
> [ lib //PackageNames = identifier . I%I
s [ Project “ packageClause E
Y i“:é, > target : 'package' IDENTIFIER
@_fl Golang.gd ;
@ Hello.gd
Z importDecl
'import' ( importSpec | '(' [ importSpec eos )% '}' )
. v
< b3 < b3
Writable Insert 796: 1 'i@
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‘ Y CTAHOBKA ITAATTHA C Eclipse

Marketplace (ANTLR 4 IDE plugin

Help

o
- iga)  Welcome

() Help Contents
i;l

Search 1[]
Show Contextual Help AZNTLE 4
Show Active Keybindings... Ctrl+Shift+L
o Tip of the Day
&y Tips and Tricks... tenerated;
E}' Report Bug or Enhancement...

Cheat Sheets... Open the Eclipse Marketplace wizard i

Eclipse User Storage K
Perform Setup Tasks...

Check for Updates

Install Mew Software... ~ Package

0 @& &®
|

Eclipse Marketplace... | eos ( ir

About Eclipse IDE

Contribute
I 7 Packageciaase. = "package'
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YcranoBka naaruHa ¢ Eclipse

Marketplace (ANTLR 4 IDE plugm

Eclipse Marketplace

Eclipse Marketplace

Select solutions to install. Press Install Mow to proceed with installation.
Press the "more info" link to learn more about a selution.

Searchl Recent| Popular| Favorites| Installed | ', Giving loT an Edge

Find: | antlr S| Al Markets v | | All Categories v | | Go

ANTLR 4 IDE0.3.6 "

AMTLR 4.x Advanced Syntax Highlighting (even for target language)
Automatic Code Generation (on save) Manual Code Generation
(through External Tools menu) ... more info

ANTLR by Edgar Espina, EPL

antlr antlrd antlred wd
* 39 #» | Installs: 52,1K (538 last month) Installed
V]
Marketplaces

2.

@ < Back Install Now > T Cancel
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‘ Y CTAHOBKA ITAATTHA C Eclipse

Marketplace (ANTLR 4 IDE plugin

https://marketplace.eclipse.org/content/antir-4-ide

eclipse
marketI(:)L}'iC_F_‘ My Marketplace Add Content More -

e /[ Tools(1605) / ANTLR 4 IDE

MARKETS
Details Screenshots Metrics Errors External Install Button
SEARCH w ANTLR
= ANTLR 4.x
e )
seren =~ w39 =4 = Advanced Syntax Highlighting (even for target language)
Install * Automatic Code Generation (on save)

Advanced Search ¥ » Manual Code Generation (through External Tools menu)
» Code Formatter (Ctrl+Shift+F)
=« Syntax Diagrams as HTML
= Live Parse Tree evaluation
= Advanced Rule Navigation between files (F3 or Ctrl+Click over a rule)
* Quick fixes

MORE LIKE THIS w Categories: Editor, IDE, Programming Languages
+ XVisitorDT Tags: antlr antird antlrv4 v4
« ANTLRIDE
- AntiroT Additional Details -

= DSL Forge

= Eclipse Xtext . .
Eclipse Versions:

2019-03 (4.11), 2018-12 (4.10), 2018-09 (4.9), Photon (4.8), Oxygen (4.7), Neon (4.6), Mars (4.5),
Luna (4.4), Kepler (4.3), Juno (4.2, 3.8), Previous to Juno (<=4.1), 2019-06 (4.12), 2019-09 (4.13),
2019-12 (414), 2020-03 (4.15)
+ FAVORITED BY » Platform Support: Windows, Mac, Linux/GTK
Organization Name: Edzar Espina
Date Created: Tue, 2014-12-09 09:04
Development Status: Beta
License: EPL
Date Updated: Fri, 2020-01-24 10:16
Submitted by: Edzar Espina
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I ' pammaruka a3eika Gol.ang B cpeae

FEclipse (ANTLR 4 IDE plugin)

= ws-GoParserAntlr - GoParser/Golang.g4 - Eclipse - O
File Edit Mavigate Search Project Run  Window Help
Tu RAFLFIRCH RIS RN R R F R AR ER RA R R AR N | Quick Access| ;| 5 | [

(3 Package Explorer 11 = 8 @ 0Golanggt &I = A
B Q:; - @ * A Go grammar for ANTLR 4 derived from the Go Language Specificatiomn[] n. o=
o (=5 ANTLR-Book-Samples grammar Golang: -
4 L_ﬁ > GoParser [goparser-antir go-gra ® Gparser: :members {[] E
(= src [#
[*® Project/ target/generated-sour @ @lexez: imenbers {[J . ;1_
b i% > target/generated-sources/an
b @k JRE System Library (jre1.2.0_151 /{5ourceFile = PackageClause ";" { ImportDecl ";" } { TopLevelDecl ":" } 8
» B Referenced Libraries ® sourceFile[] &
(3 = build Q
b g doc {/fPackageClause = "package" Packagelams . o
b g b / {PackageName = jdencifier . I-'I'
I (= Project = packageClause =
b 5 > target : '"package"' IDENTIFIER @
@* Golang.g4 :
D heog
@ importDecl
: 'import' ( importSpec | '(' ( importSpec eos ¥ ')}' )
; W
£ » L4 »
Writable Insert T96:1 i;a-
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‘ [ IprHIU pabOTEI TEHEPATOPA PACIIO3HABATEACH

A3e1k0B mporpammupoBasansd ANTLR 4

tokens
characters lexer

ancillary data
structures: symbol
table, flow graph, ...

parser

AST

tree
walker

» output

MI'Y um. M.B.JlomoHocoBa. ®akynstetr BMK.
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[ Ipumep rpammaTrkm

grammar Hello;

hello: 'hello' ID ;

ID : [a-z]+ ;

WS : [ \t\r\n]l+ -> skip ;
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VcrmoAbp3oBanme CKkaHEpPa M PACIIO3HABATEASA

public class HelloRunner {
final static String fileName ="./Hello.txt";

public static void main(String[ ] args) {
try {
/[ CharStream input = CharStreams.fromStream(System.in);
CharStream input = CharStreams.fromFileName(fileName);
HelloLexer lexer = new HelloLexer (input);

CommonTokenStream tokens = new CommonTokenStream (lexer);

HelloParser parser = new HelloParser ( tokens);
ParseTree tree = parser.hello ();
System.out.printin(tree.toStringTree(parser));

} catch (IOException e) { e.printStackTrace(); }

}
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CTpyKTypa OIHUCAHUA I'PAMMATUKHI

A3BIKA IIPOTIPAMMHPOBAHUS
/** KomMeHTapui gnnss javadoc */

{ lexer | parser }

9’ rammar mMMs#A I'PaMMaATUKH,

options {...}

import e e
tokens {...}

channels {...} // Tonkpko mOnss ckaHepa
@QactionName {...}

[IpaBuyla CkaHepa U pacnoB3HaeBaTeJNsd
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Hactpoitka ANTLR (options)

grammar Name;

options {
Language = Java;
Output = AST;
ASTLabelType = CommonTree;

}
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Nvmopter ANTLR (options)

grammar Nested;

import G1, G2;

. . grammar 53;
s:X;.. [ _
¥ grammar Nested;
grammar G1; grammar G2, 51 ! from Nested
import G3; r: C; r: B/ from G3
ti A / t:A; I from G1
.
grammar Mested;
import G1, GZ;
5:T;

MI'Y um. M.B.JlomoHocoBa. ®akynsreT BMK. PomaHos Bnagmmup KOpbesuy © 2025

15



Aexcewmsr (tokens). [Tpumep

// OnpegneiyieHme KIIOYEBHX CJIOB.

tokens {
BEGIN, END, IF, THEN, WHILE
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‘ Kamaawer (tokens). [Tpumep

channels {
WSCHANNEL,
HIDDEN

BLOCK_COMMENT :'/** *? *[' -> channel(HIDDEN) ;
LINE_COMMENT : '//'~[\r\n]* -> channel(HIDDEN) ;

Il WS [ \t\r\n\f]+ -> skip ;
WS : [ \\r\n\f]+ -> channel(HIDDEN);
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3aroAOBOK KAACCa — PACIIO3HABATEAS.

[ Tpumep

@header {
package go.parser.generated,

import java.util.*

}
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YaeHBI KAQCCA — CKaHEpaA (members).
[ Tpumep
@lexer::members {
I/l keywords map used in lexer to assign token types
Map<String,Integer> keywords =
new HashMap<String,Integer>()
{
put("begin”, KeywordsParser.BEGIN);
put("end", KeywordsParser.END);
1
}
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‘ AENCTBUA TOCAE TIPOXOAA ITPABUAL

grammar Count;
@header { package foo; }
@members { int count = @; }

list
@after { System.out.println(count+" ints");}
: INT { count++; }

('," INT { count++; }

)*

INT : [0-9]+ ;
WS : [ \r\t\n]+ -> skip ;
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‘ AerictBue after aas mpaBuaa list

grammar Count;
@header { package foo; }
@members { int count = @; }

list
@after { System.out.println(count+" ints");}
: INT { count++; }

('," INT { count++; }

)*

INT : [0-9]+ ;
WS : [ \r\t\n]+ -> skip ;
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‘ | IpaBuAa ckarepa ¢ aAbTEpHATUBAMU

TokenName
. anbTepaHTmeal

| anbTepaHTBaN

MI'Y um. M.B.JlomoHocoBa. ®akynstetr BMK.
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‘ | IpaBrAa ckanepa ¢ aAbBTEpHATHUBAMU.

| Ipumep

INT _LIT

- DECIMAL LIT
OCTAL LIT
HEX LIT
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‘ DparMeHTH IIPAaBUA CKaHEPa

FragmentName
fragment
. anbTepaHTmeal

| anbTepaHTMBaN

MI'Y um. M.B.JlomoHocoBa. ®akynstetr BMK.
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‘ OparMeHTH IIPABUA CKAaHEPA.

I Iprmep
/| Ccbinaetca Ha BcriomoraTtenobHoe npasuno DIGIT.

INT : DIGIT+ ;

fragment
DIGIT : [0-9] ; // 3To He nekcema

MI'Y um. M.B.JlomoHocoBa. ®akynsreT BMK. PomaHoB Bnagumunp KOpbesny © 2025
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| DaemerTer IIPABUA CKaHEPA.
Amrepansl

fragment
HexDigit : (‘'0'..'"9'|'a’..'f'|'A".."F")
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| DaemerTer IIPABUA CKaHEPA.
MHoKeCcTBO CHMBOAOB

ID : [a-zA-Z] [a-zA-Z0-9]*

WS : [ \n\r] -> skip ;
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| DaemerTer IIPABUA CKaHEPA.
MHoKeCcTBO CHMBOAOB

COMMENT

/I ~[\r\n]* \r'? \n"  -> skip
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| DaemerTer IIPABUA CKaHEPA.
Aramnaszsos CMUMBOAOB

ID: LETTER (LETTER | '0.."9")* ;

fragment
LETTER : [a-zA-Z\uO080-\uOOFF_];
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| DaemerTer IIPABUA CKaHEPA.
AericrBue

END : ('endif' | 'end’)
{ System.out.printin("Hawnwn koHey"); }
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| DaemerTer IIPABUA CKaHEPA.

CeMaHTUYECKUN IPEATKAT
stat: decl | expr ;
decl: ID ID :

expr:
{ Istype() }? ID '(' expr')’

|
{i1sfunc() }? ID '(" expr')

MI'Y um. M.B.JlomoHocoBa. ®akynsreT BMK. PomaHos Bnagmmup KOpbesuy © 2025
31



IIpaBuaa pacriozHaBaTeAd

MI'Y um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagnmup KOpbeBuy © 2025
32

32



‘ DAEMEHTHI IIPABUA PACIIO3HABATEAS.
AOKYMEHTHPYIOIITHIT KOMMEHTAPHUN
/**

Javadoc KoMmMeHTapumn nepen npaBuiom
*/

returnStatement
> return’ expr
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‘ AABTEPHATHUBEI IIPABUA PACIIO3HABATEAS.
OOpABACHUA BEpXHETO YpOBHA B GO

topLevelDecl
. declaration
| functionDecl
| methodDecl
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‘ MeTkm AA aABTEPHATUB

expr
. expr *' expr # BinaryOp
| expr '+' expr # BinaryOp
| INT # Int
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MeTkm AA aABTEPHATUB

public interface AListener extends ParseTreelListener {

void enterBinaryOp(AParser.BinaryOpContext ctx);
void exitBinaryOp(AParser.BinaryOpContext ctx);

void enterint(AParser.IntContext ctx);
void exitint(AParser.IntContext ctx);
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IlocTpoeHnue u aHaAu3

A€peBa IPOIrPAMMBI

Ha a3bike GoLang

MI'Y um. M.B.JlomoHocoBa. ®akynstetr BMK.
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DarApr pacriosdHaBatead A3pika Golang

creaepupoBanabie ANTLR

File Edit Mawvigate 5Search Project Bun Window Help

I~ i O -G OGS
[# Package Explorer 3 Mavigator Project Explorer
..i'_,j‘ﬁ"- > eclipse2018practicum [e-practicum tools2020_ 04 20

> By JRE Systern Librarny [JawvaSE-1.2]
» By Plug-in Dependencies
P B
- @3 eclipse2018practicum
> J% go.editors
> @ go.handlers
a H3 = go.parser.generated
- [J] GelangBaselistener.java
» [J] Golanglexer.java
. [/ Golanglistener.java
- [J] GelangParser.java
Golang.anterp
Golang.tokens
GolanglLexer.anterp

() ) () e

Golanglexer.tokens
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‘ Dariabr creaepupobanabie ANTLR.
Nurepderic GolParserl istener

I/l Generated from Golang.g4 by ANTLR 4.8
package go.parser.generated;

import org.antlr.v4.runtime.tree.ParseTreeListener;

/**

* This interface defines a complete listener for a parse tree produced by

*{@link GoParser}. creHenmboBaH
%/ pvp

N3 dpanna
public interface GoParserListener extends ParseTreelListe antlr-4.8-complete.jar
{
/| Codep)xumoe Ha criedyrowiemM cnauoe ...
}
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‘ Dariabr creaepupobanabie ANTLR.

Wnrepderic GoParserl istener

/**

* Enter a parse tree produced by {@link GoParser#sourceFile}. CreHepmpoBaHo n3

* @param ctx the parse tree npaBuna sourceFile
*/

void enterSourceFile(GolangParser.SourceFileContext ctx);

/**

* Exit a parse tree produced by {@link GoParser#sourceFile}.

* @param ctx the parse tree

*/

void exitSourceFile(GoParser.SourceFile Context ctx);

170= sourceFile

171 : packageClause eos ( importDecl eos )* ( topLevelDecl sos ) *

172 ;

/**

* Enter a parse tree produced by {@link GoParser#packageClause}.
* @param ctx the parse tree
*/

void enterPackageClause(GoParser.PackageClauseContext™ ctx);

/**

CreHepupoBaHo 13
npasuna packageClause

176=packageClause

* Exit a parse tree produced by {@link GoParser#packageClause}.
177 'package' IDENTIFIER

* @param ctx the parse tree 177

*/ 178 ;

void exitPackageClause(GoParser.PackageClauseContext ctx);

MI'Y um. M.B.JlomoHocoBa. ®akynsreT BMK. PomaHos Bnagmmup KOpbesuy © 2025



Dariabr creaepupobanabie ANTLR.
Kaacc GoParserBasel istener

I/l Generated from Golang.g4 by ANTLR 4.8
package go.parser.generated,;

import org.antlr.v4.runtime.ParserRuleContext;
import org.antlr.v4.runtime.tree.ErrorNode;
import org.antlr.v4.runtime.tree. TerminalNode;

/**

* This class provides an empty implementation of {@link GoParserListener},
* which can be extended to create a listener which only needs to handle a subset

* of the available methods.
x/ CreHepnposaH CreHepupoBaH

public class GoParserBaseListener implements GoParserListener {

/| CoOepxxumoe Ha criedyrow,emM cnauoe ...
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‘ Dariabr creaepupobanabie ANTLR.
*KAacc GoBasel istener

/
CreHepupoBaHo u3

*{@inheritDoc}
npasuna sourceFile

*

* <p>The default implementation does nothing.</p>

*/
@Override public void enterSourceFile(GolangParser.SourceFileContext ctx) { }

/**

*{@inheritDoc}

*

* <p>The default implementation does nothing.</p>

*/
@Override public void exitSourceFile(GolangParser.SourceFileContext ctx) { }

/**

*{@inheritDoc}

*

* <p>The default implementation does nothing.</p>

*/
@Override public void enterPackageClause(GolangParser.PackageClauseContext ctx) { }

CreHepupoBaHo 13
npasuna packageClause

/**

*{@inheritDoc}

*

* <p>The default implementation does nothing.</p>

*/
@Override public void exitPackageClause(GolangParser.PackageClauseContext ctx) { }

PomaHos Brnagumunp KOpbeny © 2025
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PacrmosnaBateas a3pka GoLang (1)

public class GolangRunner {
static

public void parseFile (IFile file, IMessageHandler mh,
IUMLBuilder umlBuilder)

{
String fileName = file.getLocation().toString();

try {

CharStream input = CharStreams.fromFileName(fileName);

GoLexer lexer = new GolLexer(input);
CommonTokenStream tokens = new CommonTokenStream(lexer);

/...
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‘ PacrmosnaBateasn sa3prka GoLang (2)

/... creHepvpoBaH
GoParser parser = new GoParser(tokens);

ANTLRETrrorListener errorListener = new GolangErrorListener(mh);
parser.addErrorListener(errorListener);

Hayano pacnosHaBaHus C
nepBOro npasuna s3blka
Golang 'sourceFile".

ParseTree tree = parser.sourceFile();

ParseTreeWalker walker = new ParseTreeWalker();

GoParserBaseListener goListener =
new GolangTreeListener(parser, umlBuilder);

walker.walk(goListener, tree);

}
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Brimada IOMarHOCTUMKM B Ecllipse (9)

public class GolangErrorListener extends BaseErrorListener {
private IMessageHandler mh;

public GolangErrorListener(IMessageHandler mh) {this.mh = mh; }

@Override

public void syntaxError (Recognizer<?, ?> recognizer,
Object offendingSymbol,
int line, int column, String message,
RecognitionException e)

String fileName = recognizer.getinputStream().getSourceName();

ParseMessage m = new ParseMessage();
m.fileName = fileName;

m.line = line;

m.column = column;

m.message = message;

mh.error(m);
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Kaaccer pacnozuasareas a3eika Go (1)

E3 parser

£3 org.antir.vd.runtime

] GolangLexer

e e e A et e e

] GolangParser

—— o ——— o —————————————— o —— -

] Lexer

] CommonTokenStream

El Parser

=] ParseTree
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Kaaccer paciozaasaread A3erka Go (2)

Ego

£ parser

E GolangTreelistener =

L

] GolangBaseListener

alnterfaces
Golanglistener

3 org.antlrvd runtime
sUSEw
““““““““““ e E ParseTree
: wUSe®
sUsEw i

| ParseTreeWalker
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‘ [TpaBuaa aseika Go. Sourcel-ile

grammar GoParser;

@parser::members {
/...

}

@lexer::members {

Hauvarno pacno3HaBaHus
c npaBuna 'sourceFile".

/...
/Il SourceFile = PackageClause ";" { ImportDecl ";" } { TopLevelDecl ";" } .
sourceFile
. packageClause eos ( importDecl eos )* ( topLevelDecl eos)*
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‘ [TpaBuaa a3eika Go. PackageClouse

/| PackageClause = "package" PackageName .
/| PackageName = identifier .
packageClause

. 'package’ IDENTIFIER
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Komrexct npasuaa PackageClouse

/**

packageClause
. '‘package’ IDENTIFIER

*/

public static class PackageClauseContext extends ParserRuleContext {
public TerminalNode IDENTIFIER()

public PackageClauseContext(ParserRuleContext parent, int invokingState);
@Override public int getRulelndex();

@Override public void enterRule(ParseTreeListener listener);
@Override public void exitRule(ParseTreeListener listener);

MI'Y um. M.B.JlomoHocoBa. ®akynsreT BMK. PomaHos Bnagmmup KOpbesuy © 2025
50



‘ [TpaBuaa assika Go. PackageClouse

public class GolangTreeListener extends GolangBaseListener {
private IUMLBuilder umlBuilder;

public GolangTreeListener(GolangParser parser, IUMLBuilder umlBuilder) {
this.umIBuilder = umlIBuilder;
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‘ [TpaBuaa assika Go. PackageClouse

public class GolangTreeListener extends GolangBaseListener {

private IUMLBuilder umlBuilder;

/**

packageClause
. 'package’ IDENTIFIER

*/

@Override

public void enterPackageClause (GolangParser.PackageClauseContext ctx) {
final String name = ctx.IDENTIFIER().getText();

umlBuilder.addPackage(name);
System.out.format("package %s { %n", ctx.IDENTIFIER());

}
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