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A3k mporpamvupoBarns Go dupmer Google

B https://golang.org/

B Oo030p a3erka Go
https:/ /tour.golang.org/welcome/ 1

B Omnucanue a3pika Go

https:/ /golang.org/ref/spec
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BBeaenue B A3bIK

GoLang
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[lakeTsl 1 UMIIOPTHI

package main

import (
" fmt"
"math/rand"

func main() {
fmt.Println("My favorite number is", rand.Intn(10))

package main;
import static java.lang.Math.random;

class Main {
static public void main(String[] args) {
System.out.printin("My favorite number is" + random()*10);

}
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Oynaxrmn

package main
import "fmt”

func add(x int,y Int) int {
return x +y

func mult(x ,y Int) int {
return x *y
}
func main() {
fmt.Printin( add(42, 13) )
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MHokecTBO pe3yAbTATOB (DYHKITUH

package main
import "fmt"
func swap(x, y string) (string, string) {

returny, x

func main() {
a, b :=swap("hello", "world")
fmt.Printin(a, b)
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IIMeHOBaHHBIE PE3YABTATH (PYHKIINH

package main
import "fmt"

func split(sum int) (x, y int) {
X=sum*4/9
y =sum - X
return

}

func main() {
fmt.Printin(split(17))

}
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| lepemenHsIE

package main

import "fmt"

var c, python, java bool
func main() {

var i int
fmt.Printin(i, c, python, java)
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M EnmmmaAu3aTopel IIEpEMEHHBIX

package main
iImport "fmt"
vari,jint=1, 2
func main() {

var c, python, java =true, false, "no!"
fmt.Printin(i, j, c, python, java)
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KopoTkne oObABACHNA IIEPEMEHHBIX

package main

iImport "fmt"

func main() {
vari,jint=1, 2
k:=3

c, python, java :=true, false, "no!"

fmt.Printin(i, j, k, c, python, java)
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ba3zoBbre THUTIBI

package main

import (
"fmt"
"math/cmplx

var (
ToBe bool = false
MaxInt uint64 =1<<64-1
z complex128 = cmplx.Sqgrt(-5 + 12i)

func main() {
fmt.Printf("Type: %T Value: %v\n", ToBe, ToBe)
fmt.Printf(" Type: %T Value: %v\n", MaxInt, MaxInt)
fmt.Printf(" Type: %T Value: %v\n", z, z)

}
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Tuner. CTpyKTypHI

package main
import "fmt"
type Vertex struct {

X int
Y int

func main() {
fmt.Printin(Vertex{1, 2})
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Twumer. [loas cTpykTypHI

package main

import "fmt"

type Vertex struct {
X int
Y int

func main() {
v := Vertex{1, 2}
vl = Vertex{X: 1}
v.X=4
fmt.Printin( v.X)
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MaccuBsbl

package main
iImport "fmt"

func main() {
var a [2] string
a[0] = "Hello"
a[1l] = "World"
fmt.Printin(a[0], a[1])
fmt.Printin(a)

primes ;= [6]int{2, 3, 5, 7, 11, 13}
fmt.Printin(primes)

}
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Cpessl

package main
iImport "fmt"

func main() {
primes :=[6] int{2,3,5,7,11, 13}

var s [ ] int = primes[1:4]
fmt.Printin(s)
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AI/IT€paAbI CPE30B

package main
iImport "fmt"
func main() {

qg:=[]int{2, 3,5, 7,11, 13}
fmt.Printin(q)

fmt.Printin(r)

r .=[] bool {true, false, true, true, false, true}
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KapTsrl

package main
import "fmt"

type Vertex struct {
Lat, Long float64

var m map [string] Vertex

func main() {
m = make( map [string] Vertex )
m ["Bell Labs"] = Vertex{
40.68433, -74.39967,

}
fmt.Printin(m["Bell Labs"])

}
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AHTepaAbI KAPTHI

package main
import "fmt"
type Vertex struct {

Lat, Long float64

var m = map [string] Vertex {
"Bell Labs" : Vertex { 40.68433,
"Google"

func main() {
fmt.Printin(m)

-74.39967, },

: Vertex { 37.42202, -122.08408, },
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Oyakiny - sHaveHUA

package main
import (
“fmt"
“math"
)
func compute(fn func(float64, float64) float64) float64 {
return fn(3, 4)
}
func main() {
hypot :=func(x, y float64) float64 {
return math.Sqgrt(x*x + y*y)

}
fmt.Printin( hypot(5, 12))

fmt.Printin( compute(hypot) )
fmt.PrintIn( compute(math.Pow))

}
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MeTOABI THUIIOB

package main
import (
"fmt"
“math"
)
type Vertex struct {
X, Y float64

func (v Vertex) Abs() float64 {
return math.Sgrt(v.X * v.X + v.Y * V.Y)

func main() {
v := Vertex{3, 4}
fmt.Printin( v.Abs() )
}
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MeTtoa®r - dyHKIITHN

package main
import (
“fmt"
“math"
)
type Vertex struct {
X, Y float64

func Abs(v Vertex) float64 {
return math.Sqgrt(v.X*v.X + v.Y*Vv.Y)

func main() {
v := Vertex{3, 4}
fmt.Printin(Abs(v))
}
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‘ Nurepdericor

package main
import (
“fmt"
“math"
)
type Abser interface {
Abs() float64

func main() {
var a Abser
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Hesapnaa peasnsarnusa narepdernca

package main

import "fmt*

type L interface {
MO

}
type T struct {

S string
}
/[ Tun T peannsyeTt uHtepcenc L,
// HO HAM He HYXXHO 3TO OO BLABMNATbL SABHO.
func (t T) M() {

fmt.Printin(t.S)
}
func main() {

var t L =T {"hello"}

t.M()

}
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Pacoo3masareasp s3pika GO.
C IIOMOIIIBIO TeHEPATOPA

komraasTopos ANTLR 4
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‘PpaMMaTMKa ga3eika Go

@Golang.gd- ot
2@&| [The "BSD licence” ][]

29® * A Go grammar for ANTLR 4 derived from the Go Language Specification[]

33 grammar Golang;

34
35® f@parser: :members {[]
77
78® @lexer: :members {[]
185
186 //SourceFile = PackageClause ";" { ImportDecl ";" } { TopLewvelDecl ™;™ }
187% sourceFile
188 : packageClause eos ( importDecl eos }* ( toplLevelDecl eos)™*
le9 H
116
111 //PackageClause = "package”™ PackageName
112 //PackageName = identifier
113= packageClause
114 : 'package’ IDENTIFIER
115 :
116
117= importDecl
118 : 'import’ ( importSpec | "(' ( dimportSpec eos )* ")" )
119 H
12
121= importSpec
122 : ( '.' | IDENTIFIER )? importPath
123 .
124
125= importPath
126 : STRING LIT
127 ;
128
129 //TopLevelDecl = Declaration | FunctionDecl | MethodDecl
138= toplLevelDecl
131 : declaration
132 | functienDecl
133 | methodDecl
134 H
135
136 //Declaration = ConstDecl | TypeDecl | varDecl
137= declaration
138 : constDecl
139 | typeDecl
140 | warDecl
141 P
142
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‘Kﬂacca

Fm @ -iw P 5

PacCIIO3HaBaATEJIAd HA3bBIKA

& ws-GoParserAntlr - eclipse2018practicur/src/go/parser/GolangRunnerjava - Eclipse
File Edit Scource Refactor MNavigate Search  Project Run  Window Help

- O - Qi G

ackage Explorer e Hierarc ~- Mawvigator =
2 Package Expl 22 | fe Type Hi hy B Navig E %S = = 08

LI e-practicum
» l% > eclipse208practicum [e-practicum tools2018_03_21 9]
» lo% = Go-parser [Go-parser go-2018_03_21]
e 'L,_—‘I'é = GoParser [Go-parser go-2018_03_21]
o) [,'._% = 5rc
> (8 > target
~ [ = target/generated-sources/antlrd
~ HE = (default package)
[J} GeolangBaselistener.java
[+} GolangErrorListener.java
[X) Golanglexer.java
E’é’ Gelanglistenerjava
[#} GeolangParser.java
[¥} GelangRunner.java
[¥} HelloBaselistener.java
[X} HelloLexer.java
Dé,' HelloListener.java
[#} HelloParser.java
[#1 HelloRunnerjawva
Geolang.interp

Geolang.tokens
Golanglexer.interp
Golanglexer.tokens
Hello.interp
= Hello.tokens
HelloLexer.interp
5 = HelloLexer.tokens
» = Referenced Libraries
» = JRE Systemn Library [jrel.8.0_144]
= build
» [ doc
> =% lib
Ea Golang.g4

Hello.g4
@ g

@l@llﬂllﬂllﬂlml@lv Y AL A R Y Y "

Go
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‘Kﬂacca pacrnos3HaBaTesd d3eka Go

& ws-GoParserfntlr - eclipse2018practicum/src/go/parser/GolangRunner.java - Eclipse
Window Help

- @ w P E i -O-Qu-ieh# G

File

: Y

Edit Source Refactor Mavigate Search Project Run

[# Package Explorer 5% |f TypeHierarchy %5 Mavigator
1 e-practicum

w l—é » eclipse2018practicum [e-practicum tools2018_03_21 19

» = JRE System Library [JavaSE-1.2]
» B Plug-in Dependencies

v B = sro

» HE = eclipse2018practicum

» 4 eclipse2018practicum.editors

v = eclipse2018practicum.handlers
» Dg > GoParserStartHandler.java

v H go.parser

Dg, GolangBaselistener.java

Dg, GolangErrorListener,java

[J} GolangLexer.java

E’g Geolanglistenerjava

[J! GelangParserjava
> [J1 GelangRunnerjava

» HE util.messagehandler

» HE util.plugin.messagehandler

=\ Referenced Libraries

[ icons

= lib

[ META-INF

g build.properties

E‘} plugin.zxml

WoOW W W W

WoOW W W

» =g » Go-parser [Go-parser go-2018_03_21]
b '[,_—"§ » GoParser [Go-parser go-2018_03_21]

g v =
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‘Kﬂacca IJIS BBIAYUM IOMATHOCTUKU
pacrnos3HaeaTesid 4d3bika Go

& ws-GoParserAntlr - GoParser/Golang.g4 - Eclipse
File Edit Source Refactor MNavigate Search Project

Hw @ im0 GiSw

[ Package Explorer 52 ‘Eg Type Hierarchy 5. Mavigator

0 e-practicum

v Iy » eclipse2018practicurn [e-practicumn tools2018_03_21 19

B\ JRE System Library [JavaSE-1.2]
B\ Plug-in Dependencies
v > osrc
B > eclipse2018practicum
AR eclipse2018practicum.editors
B > eclipse2018practicum.handlers
B2 go.parser
~ H} util.messagehandler
[4} ConsoleMessageHandler java
[4} FileMessagejava
Dg IMessageHandler.java
[£} Messagejava
[£} ParseMessage.java
w H util.plugin.messagehandler
[£} MessageHandlerjava
=, Referenced Libraries
(% icons
% lib
% META-INF
|z build.properties
E& plugin.aml
2% > Go-parser [Go-parser go-2018_03_21]
:i:"é > GoParser [Go-parser gc-QC'IE_CB_E'I]E

Window Help

G~:® i~

-C':Zi:)v:lﬁ
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‘Kﬂacca IIJIS BHIAYUM IOUMATHOCTUKU
pacrnos3HaeaTesid 4d3bika Go

(eclipse201Tpracticum) 7]
B3 wtil
£ messagehandler I =Interface= (] £O goparser . (]
[Z] IMessageHandler
-mh
7] # + clear() a H GoParser
MessageHandler ol - - - + infof in e Message o<
E & gﬁ' . waniing{ e Mgs:age} Ed - mh: IMessageHandler [1]
‘ "
{’ﬁ. + emrorn| in e Message)

] FileMessageHandler] H ConsoleMessageHandler
E ParseMessage E] FileMessage E] Message
E3 + line: int [1] —[:) 3. + fileName: String [1] —[') 3 + message: String [1]
Eg + column: int [1] Eg + level int [1]
Ca +pos:int[1]
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IIMaTHOCTMKA Pacllo3HaBaTeJld

package util.messagehandler;

public interface IMessageHandler {
public void clear();

public void startGroup(Message e);

public void info(Message e);
public void warning(Message e);
public void error(Message e);
public void fatalError(Message e);

public void endGroup(Message e);
} Il interface MessageHandler

EcTb peanu3auumn nHrepdgenca ana BbiBoga AUarHOCTUKM:
1. Ha KkoHconb
2. B dhann
3. B OKHO AnA BblAa4M AMarHocTuku B cpepe Eclipse
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‘Baﬂaqa IVMAaTHOCTMKA pacllo3HakBaTeJld
a3eika GO B cpeme Eclipse

B3 wutil ' B3 eclipse '
3 resources .

zInterface= «|nterface=
«External= «External=
|Project |Resource

zInterface=
E IMessageHandler,

A

B3 messagehandler I

zInterface= 2] «|nterface= 2]
«External= «External=
IFile

[ MessageHandler
g +files: Hashiap [1]

%, + clear()

s +info( in e Message)

s + waming( in e: Message)

-ﬁ"i_ + emmor| in e: Message)

{83 - markMessage( in e Message, in severity: int)

Dafnel noMmeyeHHse (marked)
AMArHOCTUHECKMM K COOBLL SHMAM M.
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Beimaua IOIMarHOCTMKM B CTaHIAPTHOE OKHO
cpenel Eclipse

public class MessageHandler implements IMessageHandler {
static public HashMap<String, IFile> files = new HashMap<String, IFile>();

public void clear() {
for (IFile f : files.values()) {
if (If.exists()) continue;

try {
f.deleteMarkers(IMarker.PROBLEM, true, IResource.DEPTH_INFINITE);

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

} Il for

files.clear();
} Il clear

...
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Brimada IOMarHOCTUMKM B Eclilipse (2)

public void startGroup (Message e) {}
public void endGroup (Message e) {}

public void info (Message e) {
markMessage (e, IMarker.SEVERITY_INFO);

}

public void warning (Message e) {
markMessage (e, IMarker.SEVERITY_WARNING);

}

public void error (Message e) {
markMessage (e, IMarker.SEVERITY_ERROR);

}

public void fatalError (Message e) {
markMessage (e, IMarker.SEVERITY_ERROR);

}
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Brimada IOMarHOCTUMKM B Eclipse (3)

private void markMessage (Message e, int severity) {
IMarker marker = null;

if (e instanceof ParseMessage) {
ParseMessage pm = (ParseMessage) €;
IFile f = files.get(pm.fileName);

if (f == null)
return;

if (If.exists())
return;

...
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Brimada IOMarHOCTUMKM B Eclipse (4)

Il ...
try {
marker = f.createMarker(IMarker.PROBLEM);
marker.setAttribute(IMarker.SEVERITY, severity);
marker.setAttribute(IMarker. MESSAGE, pm.message);
marker.setAttribute(IMarker.LINE_NUMBER, pm.line);
if (pm.pos >=0) {
marker.setAttribute(IMarker.CHAR_START, pm.pos);
marker.setAttribute(IMarker.CHAR_END, pm.pos + 1);
}
} catch (CoreException el) {
el.printStackTrace();
}
return;
Y if
...
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Brimada IOMarHOCTUMKM B Ecllipse (9)

...

If (e instanceof FileMessage) {
FileMessage pm = (FileMessage) e;

try {
marker = f.createMarker (IMarker.PROBLEM);

marker.setAttribute(IMarker.SEVERITY, severity);
marker.setAttribute(IMarker. MESSAGE, pm.message);
} catch (CoreException el) {
el.printStackTrace();
}
return;
Y if

}
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3arnyck pacrnosHaBaTesid Go

public class GoParserStartHandler extends AbstractHandler {
MessageHandler messageHandler = new MessageHandler();

public Object execute(ExecutionEvent event) i~

{

throws ExecutionException

IWorkspace ws = ResourcesPlugin.getWorkspace();
IWorkspaceRoot myWorkspaceRoot = ws.getRoot();

messageHandler.clear();
Predicate<IFile> fileFilter = f -> f.getName().endsWith(".go");
parseProject (myWorkspaceRoot, fileFilter);

return null;
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Brimada IOMarHOCTUMKM B Ecllipse (9)

private void parseProject (IWorkspaceRoot myWorkspaceRoot,
Predicate<IFile> fileFilter)
{

Consumer<IFile> fileParse = f -> {
if (!f.exists())
return;

String fileName = f.getLocation().toString();

MessageHandler.put(fileName, f):

System.out.printin(fleName);
GolangRunner.parseFile (f, messageHandler);
17

walkResource(myWorkspaceRoot, fileFilter, fileParse);
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Brimada IOMarHOCTUMKM B Ecllipse (9)

static public void parseFile (IFile file, IMessageHandler mh) {
String fileName = file.getLocation().toString();
try { CharStream input = CharStreams.fromFileName(fileName);
GolanglLexer lexer = new (input);
CommonTokenStream tokens = new CommonTokenStream(lexer);

GolangParser parser = new (tokens);

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

/[ Havano pacnosHaBaHua npasuna 'sourceFile’.
ParseTree tree = parser.sourceFile();

/[ Pacneyaratb gepeBo.
PrintStream ps = new PrintStream(fileName + ".txt");
ps.printin( tree.toStringTree(parser) );
ps.close();
} catch (IOException e) { e.printStackTrace(); }
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Brimada IOMAarHOCTUMKM B Eclipse

public class GolangErrorListener extends BaseErrorListener {
private IMessageHandler mh;

public GolangErrorListener(/MessageHandler 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);

41



‘ AMarHocTrka AA CHHTAKCUYECKUX
oImmOOK B sA3bike GO.

& runtime-Eclipsefpplication - GoSampleProject/src/Sampledl.go - Eclipse Platform - O *

File Edit Mavigate Search Project Run  E-Tools Window Help

9~ @~ QP il v G v Gy [QuidAcces|l| 1 | iy [#

15 Project Explorer E3 = B8 & Sampledl.go = O
=l <}=,=l> - 1// You can edit this code! L

2// Click here and start typing.

LJ .
~ > GobampleProject 3 package main

B\, JRE System Library [JavaSE-1.8] 4
w J sic 5 import "fmt"
¢ Sampledl.go 6
7 func main() {
0 = =
] fmt.Println("Hello, Bnagwmup™)-
108 }
8= Qutline 52 Properties = 0 : v = H
o &= Problems 2 ‘_*. Go Program Tree -
An outline is not available, 1 error, D warnings, 0 others
Description

w @ Errors (1 item)
@ mismatched input '--' expecting {'(", 'func’, {\, '<-, ", '[, 'interface’, 'n
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Pacrmozmasareap s3p1ka Go
CO3AAHHBIN C IIOMOIIBIO F€EHEPATOPA

komrrasTopos ANTLR.
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lNMocmpoumens UML modesniu no mekcmam si3bika GO
Go2UMLBuilder

public class GoHandler extends AbstractHandler {
static MessageHandler messageHandler = new MessageHandler();

public GoHandler() {
UMLTreeView.umlBuilder = new Go2UMLBuilder();

}

public Object execute(ExecutionEvent event)
throws ExecutionException

{
IWorkspace ws = ResourcesPlugin.getWorkspace();
IWorkspaceRoot myWorkspaceRoot = ws.getRoot();
for (IProject p : myWorkspaceRoot.getProjects())
buildProject(p);
return null;
}
}
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lMocmpoumenb UML modesniu no mekcmam
si3bika GolLang Go2UMLBuilder

public class GoHandler extends AbstractHandler {
static void buildProject(IProject project) {
walkResource(project, goFileFilter, errorUnmark);

IWorkspace ws = ResourcesPlugin.getWorkspace();
IWorkspaceRoot myWorkspaceRoot = ws.getRoot();

messageHandler.clear();
Predicate<IFile> fileFilter = f -> f.getName().endsWith(".go");

if (UMLTreeView.INSTANCE != null)
UMLTreeView.umlBuilder.clear();

parseProject(myWorkspaceRoot, fileFilter, UMLTreeView.umlBuilder);

if (UMLTreeView.INSTANCE != null)
UMLTreeView.INSTANCE.refresh();

}
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lMocmpoumenb UML modesniu no mekcmam
si3bika GolLang Go2UMLBuilder

public class GoHandler extends AbstractHandler {
private static void parseProject(IWorkspaceRoot myWorkspaceRoot,
Predicate<IFile> fileFilter,
IUMLBuilder umlBuilder)

{
Consumer<lIFile> fileParse = -> {
if (If.exists())
return,;
String fileName = f.getLocation().toString();
MessageHandler.put(fileName, f);
System.out.printin("file: " + fileName);
GolangRunner.parseFile(f, messageHandler, umiBuilder);
I
walkResource(myWorkspaceRoot, fileFilter, fileParse);
}
}
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lMocmpoumenb UML modesniu no mekcmam
si3bika GolLang Go2UMLBuilder

static public void (IFile file, IMessageHandler mh,
IUMLBuilder umlBuilder) {
String fileName = file.getLocation().toString();
try {
CharStream input = CharStreams.fromFileName(fileName);
GolLexer lexer = new GolangLexer(input);

CommonTokenStream tokens = new CommonTokenStream(lexer);
GoParser parser = new GolangParser(tokens);

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

ParseTree tree = parser.sourceFile();

ParseTreeWalker walker = new ParseTreeWalker();
GoParserBaseListener goListener = new GolangTreelListener(parser,
umlBuilder);

walker.walk(goListener, tree);
} catch (IOException e) { e.printStackTrace(); }

}
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