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Go HAIRFESCEGIR RS >

ik T

FHK 26:46 /M 24.52M
rer, BRSE.

ERENEATIRT, HIFITE—NELRE, B Mutex, BAIERERREEEHE
RFNZEE. FERTERS, F(EREE Mutex SKRIERB—1 goroutine ijjajtt
ERR, XERLEATER RE" . R, A5MESHERT, BE—RIJER
REEERE, REFRINZHEEAEARE Mutex BIRIF IR 7 8171518, IXNEHE,
{8 Mutex, XJMHEERISZIMBLELEIK.

ELPIR? (FERECEAERET, ¥, SRR TSERE. w
SR BRI, MBS ERE goroutine BETH, EXIMENT, ETRE

Y goroutine FiAL—BEEBEMER T, MEUUHAKMHIRZEERE, XERIMALL
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ISERITANEIERMFHITIE, ESIRFRIMERE, 5 FRY goroutine FFEMIAYENR, B
= MHEME, HERNSEREFIZRIER goroutine, FEMAEEHFEX MM
goroutine FEREA,

X—ZEH RIS RN E , BEEHE, RNATEEESMERESZT
5, BRRAEE—NHEEMTEERIE, HChIZiZaireeiiTESEFE.

Go tREFERRY RWMutex (iESiH) FRERRMBRRIXZE readers-writers [ARERY. A7
LA, XTIR, EIM—ERkES RWMutex, BHSBIRNEIESHRYER7S. SCHRE
DURBZENNT, (F—EEC(HXEME, @R EstiriF A +ICEREIR.

H42 RWMutex?

HCERRE— IS8 RWMutex, tREEFAI RWMutex 22— reader/writer Bfx
i, RWMutex AR —H1ZIRBER{TEEER reader 58, ERRBERENEY writer 5
Z=]

RWMutex l9/55&5t1E, 2@HE5 519,

Lock/Unlock: SiE#{ERNAARIGE. (RBIEEH reader 8¢& writer 58, P4,
Lock FiZ&=—HEMEZE, EFIBEREEIH; Unlock NI 2EXIAIFRMEIRIGE.

RLock/RUnlock: EEEERBARIG L. WRBIESH writer FERYE, RLock Fi%
S—HEZE, BEFIEESAEEIB, BNMERIRE]; m RUnlock 2 reader FABAIS
%o

RLocker: XN R ERREAIEE/BRE— Locker OIS, BHI Lock /xS
A RWMutex B9 RLock /73%, ©89 Unlock /F&£1EE RWMutex B9 RUnlock 5
;io

RWMutex IEEERIIBEVIAZS, BTLA, A{REER RWMutex B9, TTIC2FHAT
2, FEFNZEE struct th, EHARAUEIBHIIEW.

BLATEEE A6, KRBB—T, WEEER RWMutex (RIPHEZERIE, 1HEESHY
count++{ERBIE(E, MIREX count PERIERE, XMEIEEESIESH, F/9E
BERTLUAF T, B EITRiF— 1&g T, 1XIER readers-writers [AJER,
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FEXAMFH, {EF 10 4~ goroutine H{TIEHR(E, BIEEN—IKX, sleep 1 27, BT, &
B—> gorotine HITERIE, B—FE—IR, X2 1 writer-n reader NiEE7=R,
MESREEERERME (——X)

SHIHS
1 func main() {
2 var counter Counter
3 for i := 0; i < 10; i++ { // 104 reader
4 go func() {
5 for {
6 counter.Count() // ITEREHRMF
7 time.Sleep(time.Millisecond)
8 +
9 10)
10 }
11
12 for { // —Pwriter
13 counter.Incr() // iH=EEERE
14 time.Sleep(time.Second)
15 1
16 }

17 /] AN ERERERITEER
18 type Counter struct {

19 mu sync.RWMutex
20 count uint64

21 }

22

23 /] {ERSHHRF

24 func (c *Counter) Incr() {

25 c.mu.lLock()
26 c.count++

27 c.mu.Unlock()
28 }

29

30 // {EREBHRF
31 func (c *Counter) Count() uint64 {

32 c.mu.RLock()

33 defer c.mu.RUnlock()
34 return c.count

35 }

AILAEE, Incr TESIESOTEERRIE, B—155ME, F(MER Lock/Unlock #1T{R
iP. Count J5iARIEENSRITAIRRAYE, —ME(E, F(ER RLock/RUnlock 75i%
HATIRIFP.
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Incr FESWAER—IR, ATLA, writer RS EHIBURRLLEMERY, M 10 4 goroutine
FEMESERITRER, BUEEH, JLWRKIRFITEEERIMEE, E/ofEiEEaInT
&, BILAFFAR#HIT. ANERER Mutex, MEEMAKGIEEIX AL, FAZ) reader 3
RIERRHE, EAERSSET reader ERBAERIEIR, 128 RWMutex FAIEAI4RE
iF,

NRFBRIAILABIBEX S reader 1 writer goroutine f9in5, BEAESMHLE. L2
HHELS, #HEBEEZIAMEREER, (REILIBEERIESH RWMutex it Mutex,

FESCRR{ERS RWMutex AORHE, ANSRE(IE struct ShfEFl RWMutex (RPEASER, —
RSB EHXNFERE—RE, FARETRITFRE—EAFER. Ritbzst, FINETLLR
FEZFERAISIVERA struct, 1XtF, EERIXA struct Y, FAIFAILAERZRER
Lock/Unlock, RLock/RUnlock /5i%7, XFNEAIRIEE hNME Mutex B9ERS
AR, (RALARIEES—T,

RWMutex RISCIRRIE

RWMutex 2RENNHARE, RESFEESHIFEPRETIRURFHAHEE, RWMutex
—REEETERM. KR (condition variables) E(E{SSE (semaphores) &

HERIFERSLI. Go tREEFRR RWMutex 2&F Mutex SLIRRY.

readers-writers [AJRI—RBE =28, ETFINEMNSE/EAIMLEH, E5BIRNRITFISCII S

PR=3%.

Read-preferring: E{UFCHIRITALURHIRERIFH AN, BR, ERFHERIRIBRT
JRESHENER. XEE, MREXEME, XIHTESSERBRARNZERN
Tz, B RaEREEIM,

Write-preferring: S{LcH0RITREKE, MMREELE— writer EEFEKBIAY
5, BRBLIEFERANEKENAY reader SREXEIH, FRLMASRIE writer, =598, WIRE

—Lib reader BATEKRTHANE, FriEkM writer H&EEEL7FER reader PR
Pz EABEIREN, FrlA, BRI I RANERMSAY, Xigit
FERE T writer B9Y B,

HIEEMF R IXFMGITELIREE, X5 reader F] writer {554k, Hibig =R
NMEEMAFIKITRMEBEEN, AAE—RNERSSHEYE, FE_HMEMKaTae
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SR, XMAEENARANBIIABXDIEE, KFEBRE—MUEHR, BR
TVERAYRIRR,

Go tREERE) RWMutex i&it2 Write-preferring 5% . —/MNETEFEZAY Lock iFEF
SHERFRAY reader iB53KE5,

RWMutex &— Mutex, LAKPIIMEHEEIFER writerSem, readerSem. readerCount
#0 readerWait:

& S5
type RWMutex struct {

1

2w Mutex  // BERBREREZMwriterfURS

3 writerSem uint32 // writer(E5&

4 readerSem uint32 // reader{5S&

5 readerCount int32 // readerfVZiE

6 readerWait dint32 /] writer&EFliUreaderfV3E
.

8

9

}

const rwmutexMaxReaders = 1 << 30

HRERERE— XL FR.

FE& w: 9 writer USRS BRI
=% readerCount: i2RY#] reader P92 (LURERE writer =581) ;
readerWait: B3 writer IEKBATHEEZF read FERAY reader AIENE;

writerSem #] readerSem: #EATHEERITHESE.
XEBEREE rwmutexMaxReaders, TENX. TEKH] reader (&,
7, MET RWMutex BRIt AERMMEARFER, TEREEE—TNEMRAYS AT,

RLock/RUnlock RYSCIR

Bt KB — TR T race FLXEERIMIEERY RLock 1 RUnlock Fi&:

SHIES

https://time.geekbang.org/column/article/297868?utm_source=time_web&utm_medium=menu&utm_term=timewebmenu 5/18



2020/10/28 05 | RWMutex: 135 8 1) S 3 i 381 K% g T 4 e - A 25 I 1]

% func (rw *RWMutex) RLock() {

5 if atomic.AddInt32(&rw.readerCount, 1) < 0 {

. // rw.readerCount2RERIAHE, BWRELIIBwriterFEFHEKE, EAwriter{l
s runtime_SemacquireMutex (&rw.readerSem, false, 0)
. }

- }

g func (rw *RWMutex) RUnlock() {

5 if r := atomic.AddInt32(&rw.readerCount, -1); r < 0 {
1o rw.rUnlockSlow(r) // BZEFwriter

11 }

12 }

13 func (rw *RWMutex) rUnlockSlow(r 1int32) {

14 if atomic.AddInt32(&rw.readerWait, -1) == 0 {

. /] BE—readerT, writer&FEISIKEH T

16 runtime_Semrelease(&rw.writerSem, false, 1)

17 ¥

% 2 172X reader iTE0I0 1. {ReJEELVRERRAYRE, readerCount [EARRIBENTAENL
le? HsL, XERA, readerCount XNMFZEREWNEE N :

%8 writer EFEFFEHAY, readerCount FIFAIIEEIEMRAY reader AUITELE—HE
aY;

BE, WRE writer ERBEERFEHAT, BBA, readerCount RNMYNEIEE reader
AUITHELThEE, IFEERTRMRHEBIRRE writer RRFHIFED, EXMERT, BRHY
reader BISMEHANGE 4 17, FHEFFBIRIFEL.

8F RUnlock AYRTE, FHAIFENE Reader BUITEURE 1 (58 8 17) . E9 reader AY2K
BV T, BE, F 81789 AddInt32 FREIERE BRI TMEN., IRECERE,
ME~=EE writer BRE81, EXMIBER T, E=EA rUnlockSlow 737%, MEEARE
reader EPRERUZEN 7, MNRIZBEEN T, ABARTLAREESKE BRI writer 7,

HB—PHEZ reader FFEBRINE, FHBAT writer SFHXL reader FiGE, 741
BERFEIXIBEL. 1Mt RTINS "SEEREEE @ BRER,
MEEFREETFETY, FnllEt A eEBSprsEPttE, MEESRMBAIERE, T8z
BREF. X1 RWMutex BUIRITE—HFH. =3 writer IEXKEHIAHER, BTTANZEERY
reader IHFEHIRVIISER, BASEHIXLE reader BRI, BRILTTNAZIRERFRAY
reader AEFIEIE,
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FrLA, rUnlockSlow E#EEIY reader 1HEUR 1 B9 R, StEEBEBM reader 2472
EELSBTE T, WREPFEWN T8, FMSMREE writer, 1L writer FE%A,

Lock

RWMutex 2—1N% writer 2 reader BNIESHI, FrLARRIEI8EE 2 writer 1 reader,
BBA, ATER writer Z[EIYFES, RWMutex Bl fERA— Mutex SR{RIE writer W&
=

—B—™ writer SR8 T REIERB, FlefE% readerCount FFE;, IEEMMNRRAVIEEE
# readerCount(>=0) {8272 (readerCount-rwmutexMaxReaders) , 1HXANN=FER
REFERNE X (BHRFT reader 912, NFRRHEIE writer)

BAIRE T TEAMEE. 5 517, ERICRIARGEERRY reader (&, FMBIEERRY
reader, FUEIERFEIEMIAIEREMAYAPL reader,

& SHIE3
1 func (rw *RWMutex) Lock() {
2 /] BEFCiRRE w1 ter RS
3 rw.w.Lock()
4 /] Ri&readerCount, &ifreaderBwriter=ail
5 r := atomic.AddInt32(&rw.readerCount, -rwmutexMaxReaders) + rwmutexMaxRead
6 // WRHEIBreaderiFEH, BATESR
7 if r = 0 && atomic.AddInt32(&rw.readerWait, r) != 0 {
8 runtime_SemacquireMutex (&rw.writerSem, false, 0)
9 }

10 }

N8R readerCount 72 0, HinBBHRIEREFAIZHAY reader, RWMutex FEELXNN S
Bil readerCount MR{E45 readerWait ZERFE TR (B 717) , BRT, XA writer A
PAZEEFIRE (5 817) .

B reader FERHUZEIAVRTE (JAFB RUnlock 75iARY) , readerWait FERHLR 1, BE
FIFFERYTEERRY reader ESFERL 7B, A SMREEXAN writer,

Unlock
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H— writer BREBIHIRHR, BSBIRKRE readerCount FE., BILIBERRE, EHH
RIS writer 8, AflA, readerCount FERERLIIN, HERET
rwmutexMaxReaders IX1NEEL, ZE T HE. AT, XERNREG EMEETEN
rwmutexMaxReaders X NEEUE.

BEPA writer RN Y, PARNEEIREEZ [EHTKAT reader, FBEEE(]T, 1LE(]
FF OO SR TR T

£ RWMutex fY Unlock IREIZHI, EEIENENERDIFEN. B, Y
writer A B LA4KEE T X,

=LA
func (rw *RWMutex) Unlock() {
/] EiRFreader;iZBEHKNwritery

r := atomic.AddInt32(&rw.readerCount, rwmutexMaxReaders)

for i := 0; 1 < dint(r); i++ {
runtime_Semrelease (&rw.readerSem, false, 0)
+
/] FERRERRIE /e
10 rw.w.Unlock()
11}

1
2
3
4
& // VREEFRZERIreaderd(]
6
7
8
9

EXERACEEH, FMERT race FMMEMBERBRANE, SUFEREREESRY. X8
BIWWER, REBRE(FR—T. 8%, (REERE readerCount XMFERRIE XLAK R4
. HR, (REAEIEFRIVESFMASERMRIFERR. £ Lock 75iEH, Z53RE
WEERS, ASEMRIEMFER; ME Unlock /5354, BEEXNEMTFER, 728
WRERERH, XA BRI RIS Z R B /FRHIRIF.

FY, FIXBEHIHMTESIT RWMutex AIBEESFNSEIEIE. RWMutex BN FASIE
HEBM, BEFR readers-writers [Afll, FETSRNNS, ZEIRBEIXE AT,
EL5BE RWMutex, 35, Go FRRIERIBEMNEELRS, IEEBERISIL,
LA, {ReJLABIE B INSEIRIE, F3—LmENRIE. SR, FeIEEEEN—RH
EEAE reader 5(E writer i5KEIRIAHE, BEXBRY reader/writer FNfFLEERERY
reader/writer Z[BIRY (FERLEL / iEKE) IWFXER,
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BMREERNEIL, MEBETTAIXERT RWMutex MMARRIREY, SERE
, EF—TEE (Go 1.16) 1, BELSEXT RWMutex IS, BEREXEFR:

A RWMutex is a reader/writer mutual exclusion lock.
The lock can be held by any number of readers or a single writer, and

a blocked writer also blocks new readers from acquiring the lock.

XMEAREEBRN, BI8HT RWMutex afLUFIEIFE, LUK writer LUE4EHY
reader BIRENBAINIER.

B RWMutex ZERY APl tHiREER, EREREIKEERESE, B2 Mutex —
T, ELhRERER, BEREZRE—EN., FR, BEFERERNEA 3 MERAER

RWMutex i 3 PMEFinsS
s 1: Aash
BIENINIGS, RWMutex 2H—NEFHFIINNEEIFEERN. RIVEE51E2, B

FRATEFIRY, BINLOAMNERERIFER, RWMutex SUEINAEESHIFERT .

FEEEHRNREEMERFM—F. —BEEHER, ERNFRMSICREISRIRT—2K

e XMHRREEHIXIEH, ASCErIRSHEEHIIkR. B2, REIBERNE
xR, HAKELREHHRAOXNMEEHN, XMSSHERHRINEEHIIREART,
BIBETKIETTI AR .

BzELDVe? HL, RAEBHERM—F. (RILUEE) vet TR, EXEWE. X
#eS, RERENE. BHEFE. struct YIIsHE, HERABEIXEMRIIEHRIE

=
3o

In= 2: EANGETEH

IEEHRAEAN (BEI3EA) SEStHRIBRES.
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HIENBE—MER. HAESHRTET BRSNS writer BIFRIGE, MERMA
SEBENTERY, ArLA, writer EATEA Lock FUAHE, MSHIZEBRIINGR, XANA
B, BIEFIERIAEEE 7RI T.

SHIAE
1 func foo(l *sync.RWMutex) {
2 fmt.Println("in foo")
3 1.Lock()
4 bar (1)
5 1.Unlock()
6 }
-
8 func bar(l xsync.RWMutex) {
9 1.Lock()
10 fmt.Println("in bar")
11 1.Unlock()
12}
13
14 func main() {
15 1 := &sync.RWMutex{}
16 foo (1)
17 3}

BITIXMER, FRSEEFHEEBEREL, £ Go iz{THIHR, REZHeEallhsk.

BB EE . BFNE, BIEEK reader BIRHR, writer £F4F, WRHKA]
£ reader HUER{ERTEA writer BIE#EME (B2UEHA Lock 737%) , BBA, XA reader
F writer AR EBIKIRAOTEHAAS, Reader 1BZ1F writer ZZR/EEREMEL, M
writer TEX reader BIBiZ /G, ZBEAEEAAENIT. XE—MESBELAITLEL
1571

B=MILAYS R BRI,

H— writer iIEXEHIRT R, WMRELBE—LIEIRM reader, BESEFRHXLEEERAY
reader 55R%, A BARGRINEIRE, B2, MRZ/SEEKAY reader BKFHFETRY reader B9
&, XEHRY reader EZERF writer BB R A BEMERNIT, XFAZAL ¥ — NAIAK
#f:  writer {KEEIXAY reader -> JEIXRY reader (KEiFRFRAY reader -> FiRAY reader
&k writer,
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3 Ereader

XANSEEiE SRR, JREETEF RWMutex BNZIHILIIBE X, IERER? HI1kE—

MTEMSE (n!) B9FIF:

1 func main() {

2 var mu sync.RWMutex

3

4 /] writer, &S, REFIE—MEIRALockiIES
5 go func() {

6 time.Sleep (200 * time.Millisecond)

7 mu.Lock()

8 fmt.Println("Lock™)

9 time.Sleep (100 * time.Millisecond)

10 mu.Unlock ()

11 fmt.Println("Unlock")

12 10O

13

14 go func() {

15 factorial(&mu, 10) // itE1089M 3, 10!
16 1)

17
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18 select {}
19 }
20
21 // BERTEM R
22 func factorial(m xsync.RWMutex, n int) int {

23 if n <1 {// MRBHFMHF

24 return 0

25 }

26 fmt.Println("RLock")

27 m.RLock ()

28 defer func() {

29 fmt.Println("RUnlock")

30 m.RUnlock()

31 10O

32 time.Sleep (100 * time.Millisecond)
33 return factorial(m, n-1) * n // BFEA
34

factoria 75i&R—MBIFH B RAITIE, HAIBERIEU reader, AT ERZMHIEN
SERIAR, BAEXEINLT sleep BYER, EEREERIAT. XRVTTESERIEH (5 27
17) |, &5 33 1T@|FAtERALLSE, SXERESFE—REMNAIER, AL
FEAEIERYER, MBEREFEFNERANESHREN, X MEMA BERL.

EIRY, FAIERS— goroutine KA Lock J5i%, KSCI writer, XA writer 2%F4F
200 EEASIEA Lock, XHEEEER Lock BUBHRE, factoria J5iEATERITHARTIER
RLock,

XA goroutine BEABIFEIIHES, EEARIBIL—2, WET "writer {KEHEERHY
reader -> JHEEKAY reader {KERFTRAY reader -> FHFHY reader 4k writer” RIS
%, FRAMSE T Fb8iRIr=4.

AL, EREEMGEFEIEN—RNEREEREN, ENTRAGEHEHFRERR, mA
HELUIZHT,

Inm= 3: BRI RWMutex

FIER8—#F, Lock #1 Unlock RO HEIAY, RLock 1 RUnlock AYIEFR A
M. Lock #1 RLock ZRAVEAFSSEBIKBHRREN, FIaeaHINFEHl, m
Unlock #1 RUnlock ZRHVEARASSE panic, HEFIMNEHEI panic KR, {REA
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AR RCEARMIREFINGIEFBRAYRIRIE? AL, EEFZIEHIER, —E&E
B, AMERAZSR.

ATy Go FRINE IR

¥y, NETE—MTERCIFEAEENFESR, SMERENZIE HI Bug AIRY
BT, XXBHIHRAE RWMutex B9 Bug.

Docker

issue 36840

(ESRIZIEIRMIE writer 25% reader BY Bug, IXPMBAARKEEIEHEL
2, SERANESH, SRANNEEN. SITEREEEREEN findNode 7iAERBXK
X7, INAXRE—NERE., LR L, RBEHEIESE changeNodeState 757497
F, XE— 5. BENEABREE, REEKHL Lock/Unlock BIF],

v 4 mmmm vendor/github.com/docker/libnetwork/networkdb/delegate.go (7]

t @@ -21,8 +21,8 @@ func (nDB sNetworkDB) handleNodeEvent(nEvent xNodeEvent) bool {

// time.
nDB. networkClock.Witness(nEvent.LTime)

nDB.RLock()
defer nDB.RUnlock()
nDB. Lock()
defer nDB.Unlock()

+ + 1 1

// check if the node exists
n, _, := nDB. findNode(nEvent.NodeName)

Kubernetes

issue 62464

HEESMNE_MIHRnS, XE— 1 HERY reader SERIFLHEIGI
F. FESRFEERIE? "NEJREHENNE, LESEE" . (RUEERRIEHL
RWMutex BRI A AERRY, EEEAZERE, B2(RE, Kubernetes HER 7iX
TENL.

XA issue FERERR pod MUBYRATRES &L, [RREMET, GetCPUSetOrDefault FiE&15
KIEf, FERY, BIESTERE GetCPUSet 8 GetDefaultCPUSet 5i%, ZiXFNNGIEERS
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KREHHES, RIRIAEIRY, EF GetCPUSetOrDefault 755 BHIT, AR
B, XHAZRK T FEA.

func (s xstateMemory) GetCPUSetOrDefault(containerID string) cpuset.CPUSet {
- s.RLock()
- defer s.RUnlock(

if res, ok := s.GetCPUSet(containerID); ok {
return res
+
return s.GetDefaultCPUSet ()
}

func (s xstateMemory) GetCPUAssignments() ContainerCPUAssignments {
s.RLock()
defer s.RUnlock(
return s.assignments.Clone()

}

func (s *stateMemory) SetCPUSet(containerID string, cset cpuset.CPUSet) {
s.Lock()
defer s.Unlock()

s.assignments[containerID] = cset
glog.Infof(" [cpumanager] updated desired cpuset (container id: %s, cpuset: \"%s\")", containerID, cset)

}

func (s *stateMemory) SetDefaultCPUSet(cset cpuset.CPUSet) {
s.Lock()
defer s.Unlock()

B4

EFRERETR, — B EHERREAFAIDAERARER, BIIMEEZIERH Mutex,
RARFFERIEHE, BANEHAKRTEHRNER, Ll MeER&ERIELRIER
BRITE, FRRGAF, HIE2TFEMENRIR R, FlIHeesE MORDHFH RS
SHTTEEME, XNEHE, BIIHEEERE Mutex (259 RWMutex, REEZRFHIMRE.

S, NR—FFRFRSHAERERR T, LR MESSI— 1M iR 20 map, BBA,
—FHR R AT LA SRS .

IFANFAERIEREIRY, WMRIREERIRENRERRAVTEZ— readers-writers [B&E, BPA
RELETLAZAILB IR RWMutex, AREBHEEIERE, BMEER RWMutex BY, &F
FIBN—RHEREEREN, ENTRAHEFERN, TEMELIZHT.

BINATERILY B RWMutex, RNISLIVAEFIE RS Mutex £4%, ERALR—E
19, &E@EL unsafe kLW, HFABEMNHT . B MRAIUSER((]2 -5 32IN5
%, S NERY RWMutex,
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func foo() {
fmt.PrintIn("in foo")
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READ =0
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