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O yeM 6yeM roBOpUTD: OTUS

MblOTEKCbI

YcnoBHble NnepeMeHHble

[@paHTUpOBaAHO O4HOpPA30BOE BbIMNOJ/IHEHMNE
Pool n WaitGroup

Mopgenb namMatTn B Go

Race-peTteKTop
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sync.WaitGroup OT US

Y7o BbIBEAET 3Ta Nporpamma?

type Dog struct { name string; walkDuration time.Duratic

func (d Dog) Walk() {
fmt.Printf("%s is taking a walk\n", d.name)
time.Sleep(d.walkDuration)
fmt.Printf("%s is going home\n", d.name)

}

func walkTheDogs(dogs []Dog) {
for , d := range dogs { go d.Walk() }
fmt.Println("everybody's home")

func main() {

dogs := []Dog{{"vasya", time.Second}, {"john", time
walkTheDogs (dogs)
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sync.WaitGroup OT US

WaitGroup - MexaHn3m gnsa oXxmaaHus 3aBepLieHnst padboThl
HECKOJIbKUX FOPYTUH.

type WaitGroup struct {
// He3KCnopTupyemble nongd

func (wg *WaitGroup) Add(delta int) - WMHEPEMEHTUPYET Cu¢
func (wg *WaitGroup) Done() - AEKPEMEHTUT CYeTUYMK Ha 1

func (wg *WaitGroup) Wait() - OJIOKMpyeTCH, MNOKA CYeTUMK
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sync.WaitGroup OT US

type Dog struct { name string; walkDuration time.Duratic

func (d Dog) Walk(wg *sync.WaitGroup) {
fmt.Printf("%s is taking a walk\n", d.name)
time.Sleep(d.walkDuration)
fmt.Printf("%s is going home\n", d.name)
wg.Done ()

func main() {
dogs := []Dog{{"vasya", time.Second}, {"john", time
var wg sync.WaitGroup

for , d := range dogs {
wg.Add (1)
go d.Walk(&wg)

}

wg.Wait()
fmt.Println("everybody's home")
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sync.WaitGroup OT US

type httpPkg struct{}
func (httpPkg) Get(url string) {}

var http httpPkg

func main() {
var wg sync.WaitGroup
var urls = []string{

"http://www.golang.org/",
"http://www.google.com/",
"http://www.somestupidname.com/",

}
for , url := range urls {
wg.Add (1)
go func(url string) {
defer wg.Done()
http.Get(url)
}(url)
}
wg.Wait()
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sync.WaitGroup OT US

fun fact: aprymeHT Add MOXeT 6bITb OTpULLATENbHbIM

// Done decrements the WaitGroup counter by one.
func (wg *WaitGroup) Done() {

wg.Add(-1)
}
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3agayvka OTUS

https://play.golang.org/p/m16jng3k020
ncnonbsosatb WaitGroup 4To6bI BbINYCTUTb CO6AK OAHOBPEMEHHO U
A0XAaTbCA UX BO3BpPaLLlEHUA
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https://play.golang.org/p/m16jnq3kO2O

sync.Mutex OT US

var i int // i == 0

func worker(wg *sync.WaitGroup) {
i=1i+1
wg.Done ()

}

func main() {
var wg sync.WaitGroup

for 1 := 0; i < 1000; i++ {
wg.Add (1)

go worker (&wg)

}
wg.Wait ()

fmt.Println("value of i after 1000 operations is", :

https://play.golang.org/p/MQNepChxiEa
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sync.Mutex

Ecnn Mbl yBeNMYUM Yncno npoweccopos, i byaet < 1000:

-» GOMAXPROCS=4 go run main.go
value of i after 1000 operations
-» GOMAXPROCS=4 go run main.go
value of i after 1000 operations
-» GOMAXPROCS=4 go run main.go
value of i after 1000 operations
=» GOMAXPROCS=2 go run main.go
value of i after 1000 operations

runtime.GOMAXPROCS (2)

is

is

is

is

995

999

992

994
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sync.Mutex OT US

hellol0 go run -race main.go

WARNING: DATA RACE
Read at 0x00000121e868 by goroutine 7:
main.worker ()
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What could possibly go wrong? OTUS

Thread 1 Thread 2 Integer value
0
read value — 0
read value — 0
increase value 0
iIncrease value 0
write back - 1
write back - 1
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sync.Mutex OT US

MbtoTekc (aHrn. mutex, oT mutual exclusion — «B3aMMHoe
UCKJIFOYEHMEY) — MEXAHU3M A1 CUHXPOHM3aUMN OAHOBPEMEHHO
BbIMOJIHSIOLLNXCS MOTOKOB.

type Mutex struct {
state int32
sema uint32

}

// A Locker represents an object that can be locked and
type Locker interface {

Lock ()

Unlock()
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sync.Mutex OT US

Kog mexay Lock() n Unlock() MoxeT NcnonHATbCA TONTbKO OfHOWM
FOPYTUHOWN.

mutex.Lock ()
i=1+1
mutex.Unlock()

Ecnn Kakaa-To ropyTuHa Bnageet MbHOTEKCOM, TO HOBadA ropyTuHa
OO/MKHA AOXAaTbCs OCBOOOXAEHUS MbIOTEKCA 3TON rOPYTUHOMN.
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Mutex OTUS

var i1 int // 1 == 0

func worker(wg *sync.WaitGroup, m *sync.Mutex) {
m.Lock() // acquire lock
i=1+1
m.Unlock() // release lock
wg.Done ()

}

func main() {

var wg sync.WaitGroup
var m sync.Mutex

for i := 0; 1 < 1000; i++ {
wg.Add (1)
go worker (&wg, &m)

}

wg.Wait ()

fmt.Println("value of i after 1000 operations is",

https://play.golang.org/p/xVEAX_0Uig8
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https://play.golang.org/p/xVFAX_0Uig8

sync.Mutex OT US

BbIBOA: HE CTOMT MPUHUMATb BO BHUMaHUe paboTy NjaHNpOBLIMKaA
GO: CUHXPOHU3NPOBATb PaboTy rOPYTMH HAaZl0 CaMOMYy.
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sync.Mutex: naTTepHbl ncnosib3oBaHmns O 7 U S

nomMelLlanTe MbOTEKC BbllLe TeX MOJIEN, OCTYN K KOTOPbIM OH 6yaeT
3almuaTh:

var sum struct {

sync.Mutex // <-—= 3TOT MblOTEeKC 3dawuuaeT
i int // <—-- nose noa HuM

AepXXuTe 6I0KUPOBKY He A0SblLUe, YeM TpebyeTcs::

func doSomething(){
mu.Lock()
item := cache["myKey"]
http.Get() // KAKOWM-HMOYOb AOpOrom IO-Bbi30OB
mu.Unlock()
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sync.Mutex: naTTepHbl ncnosib3oBaHmns O 7 U S

ncnonb3ymnTte defer, yToObI pa3b/OKMPOBATb MbIOTEKC TaM rae y
(OYHKLMKN eCTb HECKOJIbKO TOYEK BbiXoAa:

func doSomething() {
mu.Lock ()
defer mu.Unlock()
err := ...
if err != nil {
//log error
return // <-- pa3bJOKMPOBKA NpOU3ONAET 34eChb

}

err = ...
if err != nil {

//log error

return // <-- WIN TYT
}

return // <-- U TYT TOXe

20/ 59



sync.Mutex: naTTepHbl ncnosib3oBaHmns O 7 U S

HO HaAo 6bITb dKKYpPaTHbIM:

func doSomething(){
for {
mu.Lock ()
defer mu.Unlock()

// KAKOW-HMOYOb WHTepecCHbI Kon
// <-- defer OyAeT BbINOJIHEH He TYyT, 4 NPU BbIXOAS

}

}
// W no3ToMy B KoAe Bblue 6ygeT Aeanok!
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sync.Mutex OT US

Korga ucnonb3oBaTb KaHanbl.

e [epeaaya AaHHbIX

® pacripeaeneHne BblYUCIEHUN

e epeaayvya aCUMHXPOHHbIX Pe3yJibTaTOB.

Korga ncnonb3oBaTb MbHOTEKCDI:
e KILUN
® COCTOAHUA
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sync.RWMutex OT US

KaK 6bITb?

var wg sync.WaitGroup
m := make(map[string]int)

for x := 0; x < 12; x++ {
wg.Add (1)
go func(wg *sync.WaitGroup) {
defer wg.Done()
m[ "hello"] =1
} (&wg)

}
wg.Wait()

fatal error: concurrent map writes

https://play.golang.org/p/SaExRk_Zw6S
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sync.RWMutex OT US

nonpobyem MbIOTEKC:

type Counters struct {
mx sync.Mutex
m map[string]int

}

func (¢ *Counters) Load(key string) (int, bool) {
c.mx.Lock()
defer c.mx.Unlock()
val, ok := c.m[key]
return val, ok

}

func (¢ *Counters) Store(key string, value int) {
c.mx.Lock()
defer c.mx.Unlock()
c.m[key] = value
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sync.RWMutex OTUS

vvvvvv

o defer umeeT Hebonbwo oBepxep, (Nopsaka 50-100 HaAHOCEKYHA),
NMO3TOMY €C/iN Yy Bac KoJ A/151 BbICOKOHArpy>XeHHOM CUCTEMbI U
100 HaHOCEKYHA UMEKOT 3HAYEeHNE, TO BaM MOXET ObITb BbIroAHEN
He ncnonbsosaTtb defer

e MeToabl Get() n Store() AOMKHDBI 6bITb ONpeaeneHbl ANs
ykasaTens Ha Counters, a He Ha Counters (ToecTb He func (c
Counters) Load(key string) int { ... }, noToMy 4TO B TaKOM criy4yae
3HauyeHune pecusepa (C) KonmpyeTcs, BMECTE C YeM CKOMUPYETCSA U
MbHOTEKC B HaLLIeN CTPYKTYpe, YTO NULIAET BCIO 3aTe0 CMbIcNa U
NpMBOAUT K NpobnemMam.
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sync.RWMutex OT US

I'IaTTepH AOCTYyNa K AaHHbIM HYaCTO HepaBHOMeprlﬁ, HarmpmnMmep Mbl
peako nimwuem n MHOIro YHNTaeM. B Takom Cliydae, 6J'IOKI/IpOBaTb
YyTeHUne He CTOUT.

type RWMutex struct {
// contains filtered or unexported fields

}

func (rw *RWMutex) RLock() // OJIOKMpYyeT HA UTeHue:

// DBpyrve ropyTUHbl MOTYT YUT(
func (rw *RWMutex) RUnLock()
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sync.RWMutex OT US

RWMutex - cTaHgapTHOe pelleHue anasa map:

type Counters struct {
mx sync.RWMutex
m map[string]int

}

func (¢ *Counters) Load(key string) (int, bool) {
c.mx.RLock()
defer c.mx.RUnlock()
val, ok := c.m[key]
return val, ok

27/ 359



sync.RWMutex OT US

RWMutex - cTaHgapTHOe pellueHne gna map

type Counters struct {
mx sync.RWMutex
m map[string]int

}

func (¢ *Counters) Load(key string) (int, bool) {
c.mx.RLock()
defer c.mx.RUnlock()
val, ok := c.m[key]
return val, ok
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Cache contention
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Ecnu y Bac BbicOKoHarpy>keHHas (1 100HC peluatoT) cuctema c
60/1bLLUMM KOJIMYECTBOM sZiep npoueccopa (32+), Bbl MOXeTe
3ax0TeTb UCNOJIb30BaTb sync.Map BMeCTO CTaHL4apTHOro
map+sync.RWMutex. B ocTanbHbIX cny4dasax, sync.Map ocobo He
HY>KeH.

https://www.youtube.com/watch?v=C1EtfDnsdDs

30/ 59


https://www.youtube.com/watch?v=C1EtfDnsdDs

sync.Map OTUS

Map peanuayet "n3 kopobku" APl pnsa pabotbl ¢ map+RWMutex:

type Map struct {
// contains filtered or unexported fields

}

func (m *Map) Delete(key interface{})

func (m *Map) Load(key interface{}) (value interface{},
func (m *Map) LoadOrStore(key, value interface{}) (actu:
func (m *Map) Range(f func(key, value interface{}) bool
func (m *Map) Store(key, value interface{})

AP| obycnoBneH natTepHaMmum UCNOIb30BaHNA B CTaH4APTHOM
6ubnunoTeke.
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sync.Map OTUS

var counters sync.Map
counters.Store("habr", 42)

v, ok := counters.Load("otus")
if ok {
val = v.(int)

}

counters.Range(func(k, v interface{}) bool {
fmt.Println("key:", k, ", val:", v)
return true // if false, Range stops

})

counters.Delete("otus")

https://play.golang.org/p/g1DrtemZv_U
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https://play.golang.org/p/q1DrtemZv_U

sync.Pool OTUS

Pool - xpaHunuuie BpeMeHHbIX 06BHEKTOB, 6e30nacHoe ans
MCNOJSIb30BaHMNA HECKONIbKUMW rOpYyTUHAMM.

type Pool struct {
// New - QYHKUMS, KOTOpdAs BO3BpdAldeT 3Ha4vyeHue, ¢

// BO3BpdadwaeT nil

New func() interface{}
// contains filtered or unexported fields

}

func (p *Pool) Get() interface{}

func (p *Pool) Put(x interface{})
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sync.Pool OTUS

type Dog struct { name string }
func (d *Dog) Bark() { fmt.Printf("%s", d.name) }

var dogPack = sync.Pool{
New: func() interface{} { return &Dog{} },

}

func main() {
dog := dogPack.Get().(*Doqg)
dog.name = "ivan"
dog.Bark()
dogPack.Put (dog)

}
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sync.Pool OTUS

var gdog *Dog

func BenchmarkWithPool(b *testing.B) {
b.RunParallel(func(pb *testing.PB) {
for pb.Next() {
dog := dogPool.Get().(*Doqg)
dog.name = "ivan"
dogPool.Put (dog)

})
}

func BenchmarkWithoutPool (b *testing.B) {
b.RunParallel(func(pb *testing.PB) {
for pb.Next() {
dog := &Dog{name:"ivan"}
gdog = dog

})
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sync.Pool OTUS

go test -bench . -benchmem
goos: darwin

goarch: amdé64

pkg: github.com/nyddle/dogpool

BenchmarkWithPool 100000000 17.5 ns/op 0
BenchmarkWithoutPool 50000000 26.0 ns/op 16
PASS

ok github.com/nyddle/dogpool 3.109s
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sync.Pool OTUS

| JTlo60M 3NEMEHT, XPaHALLMNCSA B NySe, MOXET 6bITb yaaneH
aBTOMaTU4YEeCKU B Nt060e BpeMs 6e3 yBeOMIEHNS
runtime/mgc.go:

func gcStart(trigger gcTrigger) {

[o..]
// clearpools before we start the GC

clearpools()

[Mpumep ucnonbsoBanus: https://golang.org/src/fmt/print.go#L 109
[NNoapo6Hee npo ycTpouncTtBo B 1.13: https://dev-gang.ru/article/go-
ponjat-dizain-syncpool-cpvecztx8e/
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sync.Pool OTUS

vvvvvv

NToro, Pool:

e HAOOPp BPEMEHHbIX 06 bEKTOB KOTOPbIMU MOXHO N0/1b30BaTbCS
(moctaBaTb, cO3aBaTb M KNacTb Hasa/) He3aBUCUMO

MOXXET UCMOJ1Ib30BaTbCs HECKOJIbKUMU FOPYTUHAMMU

Yy Hac HeT rapaHTUn BPEMEHU XXN3HU 06beKTa

CHMXXaeT BpeMsi Ha BblAefieHne NaMAaTu Noj 06bekT
Harpy>xaet gc

Pool (kak n apyrue npuMmnTUBbLI CUHXPOHU3ALMMN) HENb3S
KOMMpOoBaTb NOCJie NEPBOro UCMONb30BaHMA.
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sync.Once OTUS

type Once struct {
m Mutex
done uint32

}

func (o *Once) Do(f func()) {

if atomic.LoadUint32(&o.done) == 1 {
return

}

// Slow-path.

o.m.Lock()

defer o.m.Unlock()

if o.done == 0 {
defer atomic.StoreUint32(&o.done, 1)

£()
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sync.Once OT US

Do Bbi3biBaeT PyHKUUIO f TONbKO B TOM C/ly4Yae, eC/iv 3TO NePBbIi
BbI3oB Do ansa aToro sksemnnsipa Once. [pyrumu cnoBamu, eciimy
Hac ecTb var once Once u once.Do(f) 6yaeT BbI3bIBaTbCsl HECKOJIBKO
pas, f BbINOSIHUTCA TONbKO B MOMEHT NepPBOro Bbi30Ba, Aaxe ecnu f
6yaeT MMeTb KaXAbli pa3 apyroe 3HayeHue. [1ns Bbi3oBa
HECKONbKUX (PYHKLUIN TaKUM CNOCOB0M HY>XXHO HECKOJIbKO
ak3emnnapos Once.

Do npeaHasHayeH Ans MHMunanu3aymum, Kotopas AoJ/HKHa
BbIMNOJIHATbCA eAMHOXAbl Tak Kak f HU4Yero He Bo3BpalLaeT, MOXeT
6bITb HEO6XOAMMbIM UCMOJ/Ib30BaTb 3aMblKaHWe ANs nepeaaym
napameTpoB B GyHKLMUIO, BbinonHsemMyro Do: config.once.Do(func() {
config.init(filename) })

[TOCKONbKY HM OAMH BbI30B K DO He 3aBepLUUTCSA NOKa He
npousonaeT nepBbin Bbi30B f, To f MoXeT 3abnokMpoBaTb
nocnegywouime Bbi3oBbl Do 1 nonyyutcs aeanox.

Ecnu f naHukyeT, To DO cuMTaeT 370 06bIYHBLIM BbIZOBOM U, NPU
nocnepywouwmx Bbisosax, Do He 6yaeT BbiI3biBaTh f.
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sync.Once OTUS

type 0ldDog struct {
name string
die sync.Once

}

func (d *0ldDog) Die() {
d.die.Do(func() { println("bye!") })

}

func main() {

d := OldDog{name: "bob"}

d.Die()
d.Die()
d.Die()
}
bye!
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sync.Once

package main

import (

)

n fmt n
n Sync n

func main() {

var once sync.Once
onceBody := func() {

fmt.Println("Only once')

}
done := make(chan bool)
for i := 0; 1 < 10; i++ {
go func() {
once.Do(onceBody)
done <- true

H(O)

}

for i := 0; 1 < 10; i++ {
<-done

}

OTUS
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sync.Cond OTUS

Cond(itional variable) - MexaHM3M AN oXXnagaHus ropyTMHamm
CUrHasna o cobbITum

type Cond struct {
L Locker
// contains filtered or unexported fields

func NewCond(l Locker) *Cond

func (¢ *Cond) Broadcast() // OyAUT BCe ropyTuHbl, KOTOPL
func (¢ *Cond) Signal() // O6yAUT BCe OAHY TOpPYTUHY, KOT(

func (c *Cond) Wait() // pasbnokupyeT c.L, XAeT CuUrHana
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sync.Cond OTUS

type Dog struct{ name string }

func (d *Dog) Eat(food *DogFood) {
food.Lock()
food.cond.Wait ()
food. food--
food.Unlock()

}

type DogFood struct {
sync.Mutex
food int

cond *sync.Cond

}

func NewDogFood(food int) *DogFood {
r := DogFood{food: food}
r.cond = sync.NewCond(&r)
return &r
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sync.Cond OTUS

func main() {
var wg sync.WaitGroup

food := NewDogFood(4)

for , d := range []Dog{{name: "Vasya'"}, {name: "Bol
wg.Add (1)
go func(d Dog) {
defer wg.Done()
d.Eat (food)
}(d)
}

println("Waiting for food to arrive...\n")
time.Sleep(l * time.Second)

food.cond.Broadcast()

wg.Wait()
fmt.Printf("Food left: %d\n", food.food)
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Race detector OTUS

data races - ogHa 13 caMblX C/NOXHbIX AN gebara owmoboK

YcnoBue, Npu KOTOPOM NOPSAA0K AOCTYNa K NaMATU B NaMATH
onpeaensieT KOPPEKTHOCTb pe3ynbTraTa.

func main() {
c := make(chan bool)
m := make(map[string]string)
go func() {

m["1"] = "a" // First conflicting access.
c <- true

()

m["2"] = "b" // Second conflicting access.
<-C

for k, v := range m {
fmt.Println(k, v)
}
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Race detector OTUS

[1Ba o6pallieHns K NnaMAaTh, Co30ar0T FOHKY, eCNN OHMU:

e Ob6paulatoTCa K 04HOMY y4acCcTKYy NaMaTu

e MPoOUCXOANAT NapasfieNlbHO B 2 ropyTUHaX

e 0OHO M3 3TNX OOpPALLEHUN - HA 3aMUCb

e HUW OHO M3 3TUX OBpPaALLLEHNI HE "NPOUCXOAUT A0" BTOPOro

for i := 0; i < 1000000; i++ {
go func() {
value += 1
+H()

}
fmt.Printf("%d\n", wvalue)
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Race detector OTUS

HanpguTe 6ar:

func main() {
done := make(chan bool)
paths := os.Args[1l:]

for , path := range paths {
go func() {
fmt.Printf ("Processing %s\n", path)
processImage(path)
done <- true

H(O)
}

for processed := 0; processed < len(paths); processs
<-done

}

48 / 59



Race detector

K c4acTbto, B o ecTb race detector

$ go test -race mypkg // to
$ go run -race mysrc.go // to
$ go build -race mycmd // to
$ go install -race mypkg // to

OTUS

test the package
run the source file
build the command
install the package

http://robertknight.github.io/talks/golang-race-detector.html
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Race detector OTUS

MoXHO cknlaabiBaThb pe3yJjibTaTbl OTAEJIbHO

GORACE="log path=/tmp/race/report strip path prefix=/m:

MOXXHO UCKNOYaTb TeCTbl:

// +build !race

package foo

// The test contains a data race. See issue 123.
func TestFoo(t *testing.T) {
//

}
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Mopenb namMatn Go OTUS

Ecnun 4yTo6bl NOHATL Bally NporpamMmMy, Hago U3Yy4YnTb 3TOT
LOKYMEHT, Bbl C/IMLLKOM YMHU4YaeTe. Ha yMHUYanTe.
https://golang.org/ref/mem
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Mopenb namMatn Go OTUS

Ecnu cobbiTne e1 nponcxognt A0 CO6bITUS €2, Mbl FTOBOPUM, YTO €2
npoucxoaut nocne el Ecnu cobbiTne e1 He NPOUCXOAUT A0 €2 U He
NpoONUCXoaunT nocne e2, Mbl FOBOPUM, UTO OHU NPOUCXOAAT
ofHoBpeMeHHO (concurrently).
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Moaenb namMaTn Go: uHnymanmsauma O T U S

NHnunanusayna nporpamMmbl NPOUCXOAUT B e AUHCTBEHHOMU
FOpyTUHe, KOTOpad MOXXeT co3aaBaTb ApYyrue ropyTuHbI.
Ecnu nakeTt p UMNopTMpyeT g, PYHKLMN MHULMaANn3auum g
nponsonayT A0 UHMUnanunsauymm p.

CTapT pyHKUMM Main.main NpoMcxoauT rno 3aBepLUeHNn BCeX
byHKUNI nHMumnanusauum (init).
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"g0" NpoucxoauT 0 Ha4yasa BbINOJIHEHUSA TOPYTUHbI.

var a string

func f£() {
print(a)
}

func hello() {
a = "hello, world"

go f()

"hello, world" 6yaeTt HaneyaTaH Korga-To B 6yayL,emM, BO3MOXXHO,
nocne Bbixoga u3 hello()
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BbixoA 13 ropyTUHbI He rapaHTUPOBaH A5 BbINOMHEHUS A0 KaKoro-
nnoo cobbiTuA.

var a string

func hello() {
go func() { a = "hello" }()
print(a)

B aTOM cny4yae (HET MOMEHTA CUHXPOHM3ALIMM) KOMMUASITOP MOXET
BOOOLLE yAanMnTb ropyTUHY.
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Moaenb namMmaTn Go: KaHanbl

KaHanbl - OCHOBHOE CPeICTBO CUHXPOHM3aLUM FOPYTUH.

vvvvvv

OTnpaBKa B KaHaJs MPOUCXOANT A0 3aBePLUEHNSA COOTBETCTBYHOLLIENO

YTEHNA N3 KaHaJla.

var ¢ = make(chan int,
var a string

func f£() {
a = "hello, world"
c <=0
}
func main() {
go f()
<-C
print(a)

rapaHTupoBaHHO BbiBaefeT "hello, world"
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Moaenb namaTn Go: Locks OTUS

vvvvvv

Onsa nobon nepemeHHon | Tuna sync.Mutex / sync.RWMutex nn<m
n-1 Bb130B |.Unlock() nponsonget ao Bbizoa m l.Lock():

var 1 sync.Mutex
var a string

func f£() {
a = "hello, world"
l1.Unlock()

}

func main() {
1.Lock()

go £()
1.Lock()

print(a)

rapaHTupoBaHHO BbiBegeT "hello, world"
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Mopenb namatn Go: Once OTUS

MepBbin BbI3oB f() n3 Once.Do(f) nponcxoauT oo Bo3BpaTa Nto60ro
Bbi3oBa once.Do(f)

var a string
var once sync.Once

func setup() {

a = "hello, world"

}

func doprint() {
once.Do(setup)
print(a)

}

func twoprint() {
go doprint()
go doprint()
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Cnacunbo 3a BHMMaHue!

00
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