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1 g
H 55 Ao I R R R Bt A S IR Y bug. 4PN goroutine IR Vs i [F]-—Ar g H &b
] 5 N R AR e . B2 40752 2% The Go Memory Model,

T

The Go Memory Model 1] A2 T 1% (2] Go i 5 MAFRAL: 2022-06-06 iR

A=A LLSERET it (crashes) FPNAEHIA (memory corruption) [R5 4+ (1141 7

xian sxian sfunc main() {

c := make(chan bool)

m := make(map[string]string)

go func() {
m["1"] = "a" // First conflicting access.
c <- true

10

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

<-c

for k, v := range m {

fmt.Println(k, v)
+

2 ]

T B IHRIX LS bug, Go WE T Hdi w4+ Krll#% (data race detector). 45 go fr& l-racebsi&
Rt

$ go test -race mypkg // to test the package

$ go run -race mysrc.go // to run the source file

$ go build -race mycmd // to build the command
$ go install -race mypkg // to install the package

3 gt

R S AR B R AR B SR e, ST ED R . R RS YT 1) Cconflicting
accesses) ff] goroutine il ) goroutine fHMEREERER (stack traces). IXJE—AMplT:



https://go.dev/ref/mem/
https://go.dev/ref/mem/
https://www.kongjun18.me/posts/the-go-memory-model/
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WARNING: DATA RACE
Read by goroutine 185:
net. (xpollServer) .AddFD()

src/net/fd_unix.go:89 +0x398

net. (xpollServer) .WaitWri

te()

src/net/fd_unix.go:247 +0x45

net. (*xnetFD) .Write()

src/net/fd_unix.go:540 +0x4d4

net. (xconn) .Write()

src/net/net.go:129 +0x101

net.func * 060 ()

src/net/timeout_test.

g0:603 +0xaf

Previous write by goroutine 184:

net.setWriteDeadline()

src/net/sockopt_posix.go:135 +0xdf

net.setDeadline()

src/net/sockopt_posix.go:144 +0x9c
net. (xconn) .SetDeadline()
src/net/net.go:161 +0xe3

net.func « 061()

src/net/timeout_test.go:616 +0x3ed

Goroutine 185 (running) created at:
net.func -+ 061()
src/net/timeout_test.go:609 +0x288

Goroutine 184 (running) created at:
net.TestProlongTimeout ()
src/net/timeout_test.go:618 +0x298

testing.tRunner ()

src/testing/testing.go:301 +0xe8

4 LI

PR 5 GORACE BB 35 4 K Il 71 12 It
H LA I
« log_path (BRIAME Nstderr):

¥ NGORACE="0optionl=vall option2=val2'",

LA AR S S5 A4 N log_path.pidificft. L

X4 stdoutMstder r il 4R w5 5 B bR AERT H RFRAERS R
« exitcode CERIMEN66): Kl ZIH 4 5B H IR A5 Cexit status).
« strip_path_prefix (BRUER""): EBRFTEHRERSAEETS, 1hS B R,

« history_size (R iAfl A1)

A~ goroutine ] N 17 Ui 1] Jl7 B2 J& 32K * 2x%

history_size/MNJt &, M KX/ KN A IT 8, (57T DU %4 75 k. “failed to

restore the stack” %5i%.

. atexit_sleep_ms (BRIME A1

000): T goroutine iR AT AKIR (sleep) Z=FPHL.
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5 HFERMR

LR -racebr & (build) I, gofiz & X T it race. fRu] LMl XA PR AEAEIZAT
S RIS RS — LAY FIINR . — L5451

// +build !race
package foo

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

1 coc
}

// The test fails under the race detector due to timeouts.
func TestBar(t *testing.T) {

I oo
}

// The test takes too long under the race detector.
func TestBaz(t *testing.T) {

I coc
}

6 S

EMZEF RS (go test -race) BATURINIIG. TEARLI & FORHIN £ & A AEIBATIN (584, P
LLUEANBER AR SAT IS AR TP IS5 4o WERAR AR e R A AL, IRIBAT S T -racety
SR (T PRAT SN T RE S RBLE 2 554

7 WS E

XHAT LR R RE TE o S8R TN A T LU B AT T



https://go.dev/pkg/go/build/#hdr-Build_Constraints
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7.1 GRS B sE g

func main() {

var wg sync.WaitGroup

wg.Add (5)

for i := 0; i < 5; i++ {
go func() {

fmt.Println(i) // Not the 'i' you are looking for.
wg.Done ()

130
}
wg.Wait()

BRI B0 T R AR e SR PR T AR A, (R goroutine [RSEH S S AR IR AR B e . SRR
W FT B 55555, MANAE: 01234, ) i i # U1AR B ks 5 X M T

func main() {
var wg sync.WaitGroup
wg.Add (5)
for i := 0; i < 5; i++ {
go func(j int) {
fmt.Println(j) // Good. Read local copy of the loop counter

wg.done()
()
h;
wg.Wait()

T

7E Go il 5, for A s LI IAAS &, A7AE TR IR), A —RIG 3R, Bl 4o b
Fifor d:= 0; 1 < 5; d++, EAPEIRIIMEIATE R — A, W ARSI G — AN B
) SR B AR T o

A NI BB G2 B 118 X, W, redefining for loop variable semantics #56010.



https://github.com/golang/go/discussions/56010
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7.2 BEAMOIL AR

// ParallelWrite writes data to filel and file2, returns the errors.
func ParallelWrite(data []byte) chan error {
res := make(chan error, 2)
fl, err := os.Create("filel")
if err !'= nil {
res <- err
} else {
go func() {
// This err is shared with the main goroutine,
// so the write races with the write below.
_, err = fl.Write(data)
res <- err

fl.Close()
10
}
f2, err := os.Create("file2") // The second conflicting write to
err.
if err !'= nil {
res <- err
} else {
go func() {
_, err = f2.Write(data)
res <- err
f2.Close()
1X0)
}

return res

fif A e AR goroutine I BT B GER =1

_, err := fl.Write(data)

_, err := f2.Write(data)

7.3 ARy MR E

MZ A~ goroutine T L P44 S 8ifiservicemap E3agr. X [A-— map MF RS %4
1
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var service map[string]net.Addr

func RegisterService(name string, addr net.Addr) {
service[name] = addr

}

func LookupService(name string) net.Addr {
return service[name]

}

AN T AR OS24, AT IR RS U )

var (
service map[string]net.Addr
serviceMu sync.Mutex

)

func RegisterService(name string, addr net.Addr) {
serviceMu. Lock()
defer serviceMu.Unlock()
service[name] = addr

}

func LookupService(name string) net.Addr {
serviceMu. Lock()
defer serviceMu.Unlock()
return service[name]

7.4 ARG UGS AR 4

Bl ss gt o R AR IR AR B (bool, dint, int64%%) b, W FHIFR:

type Watchdog struct{ last int64 }

func (w x*Watchdog) KeepAlive() {
w.last = time.Now().UnixNano() // First conflicting access.

}
func (w *Watchdog) Start() {
go func() {
for {

time.Sleep(time.Second)

// Second conflicting access.

if w.last < time.Now().Add(-10*time.Second).UnixNano() {
fmt.Println("No keepalives for 10 seconds. Dying.")
os.Exit(1)

10
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B IR 7 JESEf “ IR, th T g i e LA BUAR B 23 1 AP LY, B2 3 Bk LUK )

e

PRI SE S I 22 TTVE 2 AT channel B mutex. 4 TARFETCBUT N, Al LM sync/atomic
(s

type Watchdog struct{ last inté64 }

func (w x*Watchdog) KeepAlive() {
atomic.StoreInt64 (&w.last, time.Now().UnixNano())

}
func (w x*Watchdog) Start() {
go func() {
for {

time.Sleep(time.Second)

if atomic.LoadInt64(&w.last) < time.Now().Add(-10*time.
Second) .UnixNano() {
fmt.Println("No keepalives for 10 seconds. Dying.")
os.Exit(1)

10

7.5 RI[FZEHAGEM I AR

BRI ROR IEE, 7] — channel LR [R5 ) A& NS0 PRt m] BE A2 55 4 4511

c := make(chan struct{}) // or buffered channel

// The race detector cannot derive the happens before relation

// for the following send and close operations. These two operations
// are unsynchronized and happen concurrently.

go func() { c <- struct{}{} }0)

close(c)

R4 Go i = WAARL, channel {1 i% happens before H: % N ({3 5 . o T A0 ik 54
VAR, A0 P B B R 6 A SR AT I 58 Al o

c := make(chan struct{}) // or buffered channel

go func() { c <- struct{}{} }()
<-c
close(c)
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8 ik

Bl e AR 28 T B S cgo, W linux/amd64. linux/ppc64le. linux/armé4. freebsd
/amd64. netbsd/amd64. darwin/amd64. darwin/armé64f1windows/amd64.,

9 AT I

Sa RN ) TS R P . X T LR RR Y, AR T RERE N 5 21 10 £%, AT TRIES N 2 3]
20 fi5.

H AT SE 4 A0 M 38 8ish A~ de fer filrecoverilih) 4 i 8 7717 . IXEERAMY FLHI N A7 11 £ goroutine
AR AR W SRR — AN KIS T2 AT € WiHhiTde fer Mirecoverii ] i) goroutine, 2
e A AFAT I B AT B JCBR B 1S I« XN AE I Bi A2 BorfEruntime. ReadMemStatsiairuntime
/pprofiyfmtit.



https://go.dev/issue/26813
https://go.dev/issue/26813
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