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FETH#E Channel X7 Go fRiZIESPHUSFEIEIESEN, KIJEEWE CSP RE, =
SI—TEeRIBSE, LAREX Go tliaAigit Channel SREHIE0ME,

CSP 2 Communicating Sequential Process B&#R, FNXEIFNEEINFHE, &M
ISR ERFHE, R RRFATHITRZERN—FME,

CSP REREHMFIHENRIFSK Tony Hoare 7 1978 FRFMN B (IRAJEERRE
Tony Hoare XM &%, (BR(F—ERRAEHIFEEZPH Quicksort Hi%, il
Quicksort EiZRIEE, EIRRAVAEE) . &, 1EXFIRER CSP RAEARR EAR
—MHIEER, ME—MHAREES, BZRXEY T —RIIINH, SERREFEK
tH CSP gYiEie. CSP RVFEMHEAMRMIARE, Blitviss, #FERBIHSES
B EE.

% Go HIBIIEAZ— Rob Pike FriRAY:  "B—MIEWEFRERIZIE—EE Tony
Hoare 1978 SER9%TF CSP B9IEZ, " fbF0 Ken Thompson 7Ei&it Go iBESHIRHRTE
SIS AR, FH1& CSP EBIRHIENATIESAS (Russ Cox B )5 T —RXEIER
XA ) . BI5|A Channel IXPMETHISREY, kLI CSP UEZE,

Channel B2 Go iEERERIFKE, (RETSIANENE, MEEERYE. =X Go g
TEFNALRE, BRE(IFRBIERNAURMEN, RORES|IN sync BaE
atomic 8A8EFEAES], M Channel iA—HT, BEERRERE, (FRERKIFELE.
Channel #] Go FIB—/ MRS goroutine —iBAFTRIRISIEMH T HIEN. FERIAY.
SERAREHARNGR, FERUHESH AR, BTk, EI§*kE—EF Channel
N BT =R.

Channel BN AIGS

B, BREHIRE—K Go BEETPRERANEE:
Don’ t communicate by sharing memory, share memory by communicating.

Go Proverbs by Rob Pike
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X2 Rob Pike 7£ 2015 FAJ—IX Gopher W FREINI—RIE, BAF—RL, BiE
HT M Go IESHIES, HENERE—T: "HITISSLIEM goroutine REEI
HERFWHREE, MEEEI Channel BEHANSZEIE.

“communicate by sharing memory” #1 “share memory by communicating” 2
MRENFHELMIE#ET., “communicate by sharing memory” E{EHHIFAIRTEIER
BT, HER, EEREEFZERDHTRIP, goroutine FEFREEIM, ABeHKRINIE
%’&}EO

“share memory by communicating” MI23&UF CSP #HEHA, BTEEHA,
—* goroutine BILABEURERY "FIBIN" LB goroutine (&% Go HigB "Fr
B S, BEENEZE LR, ([ReILUECEREMENAYEER) .

M Channel BIFESEFIRITHES £, FAIMITLLTHERI, Channel Z2EIMNEAHEFER
RERXEN, ENATHAGS, $KE goroutine Z[EREIT, TTLURMIEAIRF,

=J=Jo

frEiek, FA Channel INAZSESARMRE, XBRFEENIR, XEHFILIEHE
AUtEEES Channel RIEARRIE, TTOIRKSMEBEFRIIGITF, KHIREBXIUFSRE,

1. BUREEHE: HEH AN buffer i queue, FRREFTE - HEBETH, 24
goroutine TTLAFF A L{FLEFE (Producer) FiEzE#& (Consumer) ,

2. BilRiEE: — goroutine BEIEALEF— goroutine, HHETHEEUEFIHREN (5|
FB) B9 =,

3. {&8i@: — goroutine ATLUEIES (closing. closed. data ready %) (&85 —
Naf& B—4H goroutine

4. {E55%HE: PJLILE—2H goroutine RIR—ERINFHAEE SH1TAHT, XHEmHHRY
TIgE.

5. §5: R Channel t2a]LASCIR B Re8dA9HH,
TE, FIIEEARFZESIT Channel NEARRX.

Channel EXHi%
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{RATLAE Channel &ZEEEE, AL Channel FrisligdE, FrA, Channel 27
(AT IRERSE, FATTEEE Channel DUfif chan) SuREEEIR. REekix. BER
PABI S I LARiE =253, FEIRERNEEEN

& S5
1 ChannelType = ( "chan" | "chan'" "<-" "<=" "chan" ) ElementType .
fBnzits, Channel RUIEHMEE R :
& SHIH3
1 chan string /] ALARIEREstring
2 chan<- struct{} // ReEkiEstruct{}
3 <-chan int /1 REEMchanzifint

A BEERERW X BEAIZRT chan IUEEREAY chan, IBREEAIEFIRBEREIAY chan AUfi
EEE chan, Hd, “<-" FREMEM chan, MERIEHRE, BERIF—NEENS
% RNEELERSMANR, TREBEERAIN. NRELIEMN chan, BERRTLIE
chan REHIE; WMBEHLIEE chan, FFRE chan SEFEIMTEE.

chan FRTTEREEAIER, FRLABEIEER chan K8, FSREAMIF, LI TE
chan BB R EEHY:

SHINE
chan<- chan 1int
chan<- <-chan 1int
<-chan <-chan 1int

A W N B

chan (<-chan 1int)

o2, BAHESLAFSETMA chan I8? H3L, "<-" BMHIN, REREMNAIARY
chan Z5& (The <- operator associates with the leftmost chan possible:) , EItt,

LEERIE XA NERYERESHIN o 2T

B S5
1 chan<- (chan int) // <- & —"changsd
2 chan<- (<-chan int) // & <-FI&EEO0chands, E-N<-TELE "N chandd
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3 <-chan (<-chan int) // S&—N<-FIREBHMchanEs, BN <-FIEDLE_NchanEs
4 chan (<-chan int) // EABESHNERR, <-FHESAFE—chands

BT make, FHANIATLFIIAIE— chan, R#IHBHAY chan BIEER nil, {FEJLAREERY
B2, tLATHER chan WEER 9527, BHANHEXERY chan MUft buffered chan; 18R
RERE, EMNEEE 0, E(1MHEXHERY chan BYf unbuffered chan,

B S51rE
1 make(chan int, 9527)

A05R chan FIAEEUE, ABA, MIXA chan BKEIRIIHEFIASIEE, 08 chan itk
(T IBIARERE) | SEREIIBRTASEZE, SNFSEZE, unbuffered
chan REIEEEERITFZETASEE, XBEREZFEMA unbuffered chan BFRIEN
Bug.

EE—MIRRBZIRICE: nil  chan (IFE, 2—FMFFARY chan, XHERZ nil B9
chan FURERICERE RERSEE.

TE, BREMGNEIMENEE, DIRAREE. BUMEHE, Uk—EHERE
. FRTXIUFMEF, (FeEEEIEMERE Channel BIFSET .

1. RiEEIR

1% chan FRIEF—1MEUEER "ch<-" | RIEHIRER—FEG:

B S5
1 ch <- 2000

XER ch 2 chan int ZE8Ysy& 2 chan <-int,

2. BIEE

M chan FZI—SEEUEFER “<-ch” |, BFKEIELE—5E9:
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=) SHMRD
1 x := <-ch // {BEKE—FEERESZEX
2 foo(<-ch) // EEMAI— M RIEURIENSEITLERE
3 <-ch /) EFEER—FEIE

X ch KB chan T 8% <-chan T,

EWEER, eI LUREIRME. S—MERIREIR chan FRTER, REARKHEN
BHEME. FTMMER bool EE, KFRESMAINMEM chan ':F'l;kﬂy —ME, WRFEZ
NEBHE false, chan B2# close MA chan F&EEENEIE, XMHE, $—ME
2FE. LA, WRM chan EBEI—MNEE, AJgER sender EIEZQ XFE, AR

closed WHBIRBEFTEENEE.

3. HEei®E

Go PIEEAIEREY close, cap. len #BETLUELE chan 358Y: close £ chan XiH##, cap
IR[E] chan WEE, len iRE] chan FEFIIARKEERTTRIE.

send F recv ZEJLIESR select iIEGRY case clause, 0 TEAYHIF:

B SIS
1 func main() {
2 var ch = make(chan int, 10)
3 for i := 0; i < 10; i++ {
4 select {
5 case ch <- 1:
6 case v := <-ch:
7 fmt.Println(v)
8 }
9 ks
10 }
chan J&RJLAN AT for-range 1B/, Eba0:
& SHIE
1 for v := range ch {
2 fmt.Println(v)
3 +
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B ERPIIEERIE, REB= chan:

B S5
1 for range ch {
2 +

7, BXE, Channel WERAZE, BHIHFRT. TEEMNUBSEIMAIAESHT chan
KRB, B, REEETRE, (RAEEIBAIE,

Channel BJsCINERIE

TR, BEWSERNA chan BIEHESEN. VIR EUAR=ANEERNERERZE, D5
2 send. recv f close, &3> Channel UEESLIL, {REX Channel B9IHEEFN R E
B ERAVIERE.

chan &iREH

chan ZEEIREHREHIN TNER R, SREIERER .
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runtime.hchan

geountuint - {ERPATITRAME

datagsiz uint - {EEFRBAZUROA/

buf unsafe.Pointer \> TBIRBATI R TSt

elemsize uint!l6 - chanfhTRAA/

closed uint32 ﬁ?__;‘?zéEClose
elemtype *_type >chanqﬂ7_5§;.'§§2
Senex uinie sendZEbufehiIES|
EeHANE  receiverfB 5B
senda waitq -~ senderty BT
ock mutes TRE, REER

TEBEREFEESNFRIIEX.

qcount: f{ZF chan FESLEWEIRZBFEEERITRAINNEL, WEREL len BJLURELX
NEERRYE.

datagsiz: BAFURIAR/N. chan ER—MERAGIKEHUTR, BHRASIRIEGIXFRE
& - HEENTSE (RERFSFATAXINFERE size 7/ e) .

buf: FHOTEAVEIABAZIRY buffer,

elemtype # elemsize: chan F7cEAIZEAF] size, AN chan —BFEA, BHTE
REZEER, APEEREsEREERE, MLUTEAMEREZER.
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13 | Channel: HRBERZ, kIR

sendx: SMERIXHIEAVEFE buf PR E. —BEK THIENE, 185tei&int
elemsize, AT MUE. buf BIBX/NZE elemsize FVEEE S, ME buf 2—1ME

nFIZR.

recvx: SCIEREUGERAETRUIESHE buf PRINE. —BEEHEEE, HEH=Ba1ZIT—

MIE,

recvq: chan EZ4ESEHEENRD,, IR ERERAKEEURNEMRERET,
FEWIIAE recvg BAFI,

sendq: WREFERE buf iH T TIEE, SHWIIAZI sendq AT,

ialk

Go ERIFHNIHE, SRIESEAIA/INEIFEER makechan64, X2 makechan,

TEAMCEELIE make chan fUIZ1E, BSRER(ER makechan i&£&E makechan64
SKSLHL chan BY¥DER1L:

case OMAKECHAN:

// When size fits into int, use makechan instead of

// makechan64, which is faster and shorter on 32 bit platforms.
size := n.lLeft

fnname := "makechan64”

argtype := types.Types[TINTG4]

// Type checking guarantees that TIDEAL size is positive and fits in an int.

// The case of size overflow when converting TUINT or TUINTPTR to TINT

// will be handled by the negative range checks in makechan during runtime.

if size.Type.IsKind(TIDEAL) || maxintval[size.Type.Etype].Cmp{maxintval[TUINT]) <= @ {
fnname = "makechan"
argtype = types.Types[TINT]

3

n = mkcalll(chanfn{fnname, 1, n.Type), n.Type, init, typename(n.Type), conv(size, argtype))

1R xiE makechan Bt s, E/9 makechan64 RZ2{{T size 188, KEXEREA
makechan SEIRY. makechan BIBIRFE4ARL hchan Y&,

B, BTRER, HiLFAIRE—T makechan IEEBIE, FTEAGSEREIILE TR,
BEATRIE chan NEERNA/IMITRIEEARE, YRUARRIFMETIE:

SHICI
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func makechan(t *chantype, size 1int) *hchan {

elem := t.elem

/] BEEEERD

mem, overflow := math.MulUintptr(elem.size, uintptr(size))

/7

var c¢ *hchan
switch {
case mem == 0:
// chanfisizeEiBETENsize R0, FAgliEbuf
c = (xhchan) (mallocgc(hchanSize, nil, true))
c.buf = c.raceaddr ()
case elem.ptrdata == 0:
/] TCERAEIEE, DE—PUELRINFLEhchanUEETFIbu f
c = (xhchan) (mallocgc(hchanSize+mem, nil, true))
// hchan¥EEMEEEIEEMEbuf
c.buf = add(unsafe.Pointer(c), hchanSize)
default:
/] TTEEEIEE, BARMSEbuf
¢ = new(hchan)

c.buf = mallocgc(mem, elem, true)

/] TTEX/N, KB BEFICR K

c.elemsize = uintl6(elem.size)

c.elemtype = elem
c.datagsiz = uint(size)
lockInit(&c.lock, lockRankHchan)

return c

E&, IR[E] hchan X%,

send

Go EImFRIEEIEL chan BURHE, =18 send 1I5G5EHARY chansend1 BRZY,

chansend1 ERE=ERA chansend, FA1oEBREIECHRNZIE:

4
5

func chansendl(c *hchan, elem unsafe.Pointer) {

chansend(c, elem, true, getcallerpc())

/] HB—EBD

https://time.geekbang.org/column/article/304188

HNARRIBENTTRRE, XBRABSE T ARIXISFIRN hchan IRATF

SHIES

func chansend(c *hchan, ep unsafe.Pointer, block bool, callerpc uintptr) bool
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6 if ¢ == nil {

7 if !block {

8 return false

9 }

10 gopark(nil, nil, waitReasonChanSendNilChan, traceEvGoStop, 2)
11 throw("unreachable")

12 }

3 e

14 }

BIa, F—3bo 2R TFIRT: R chan 2 nil B9iE, FUEIERZE goroutine park (FR
ZR) . EREVKTHMEZEE T, L, 5 11 {72 AT8e 7RI,

& SHIHE
1 /] BZTED, tRchanigB#close,FHHchani®y, BE#RE
2 if !block && c.closed == 0 && full(c) {
3 return false
4 }

TEOHNIBIER LRE— N EEH 7B chan SLAIAIZEEUER, FHBRERHEXEE
B, B2XBRZEERERE, chansend1 FiAEER chansend FIFHEIZE TIHES
#, FRLAASHITRIZE _ESoo R,

SHS
/] E=EE5, chanB&#HcloseIEE
lock (&c.lock) // Fruahnst
if c.closed = 0 {
unlock(&c.lock)
panic(plainError("send on closed channel"))

o 00 b~ W N R

=EHEBTHIE, R chan B&4 close 7, BAEEEAZEEIENIES panic,

SHIRHS
/] BPUER, MEKBAFIRHBA—1M &SR receiver
if sg := c.recvqg.dequeue(); sg != nil {
/]

send(c, sg, ep, func() { unlock(&c.lock) }, 3)
return true

o 00~ W N
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VNS, UISREEFSINGI SRS receiver, BBARERUIBRIEEMIGIRGE, A
EFBHIERAETE (B memmove(dst, sr¢, tsize)) , MAZBZERANE buf 1, EEAS
LASER—LE,
Sik=rillae
1 /] BEED, bufikigiEk
2 if c.gcount < c.dataqgsiz {
3 gp := chanbuf(c, c.sendx)
4 if raceenabled {
5 raceacquire(qp)
6 racerelease(qp)
7 }
8 typedmemmove (c.elemtype, qp, ep)
9 c.sendx++
10 if c.sendx == c.dataqgsiz {
11 c.sendx = 0
12 }
13 c.qgcount++
14 unlock (&c.lock)
15 return true
16 }
FhEkoinAZELRE receiver, FEICEHIEMAZ buf th, MAZE, BAIRET .,

~N o 0 b~ W N

B SHIHE
/] &E\EB5, bufif.
// chansend1 A£G fHRE, Efchansend1fblock=true
if !block {
unlock (&c.lock)
return false

F7\EPDRAE buf HRYIER. R buf %Y, KEER goroutine IEIIAZILEER

SN

recv

o, ERHIREE, XASR, BUREEWEET, & chan 4 close 1.

EAERM chan FzIEIERT, Go SIEARIBAEHERL chanrecvl RE), WNREREIFEMNR
|BE, £tk chanrecv2, chanrecvl ERZEFD chanrecv2 £1FH chanrecv, EA1DER
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FIEHIEIE:
& SHIE
1 func chanrecvl(c xhchan, elem unsafe.Pointer) {
2 chanrecv(c, elem, true)
3 }
4 func chanrecv2(c xhchan, elem unsafe.Pointer) (received bool) {
5 _, received = chanrecv(c, elem, true)
6 return
7 }
8
9 func chanrecv(c *hchan, ep unsafe.Pointer, block bool) (selected, received
10 /] B—EB%, chanfinil
11 if ¢ == nil {
12 if !block {
13 return
14 }
15 gopark(nil, nil, waitReasonChanReceiveNilChan, traceEvGoStop, 2)
16 throw("unreachable")
17 }

chanrecv1 # chanrecv2 £ \RY block 2#BYER true, EFEBZEST, FALARAIDT
chanrecv BYSCINRORH R, F~%FE& block=false BIIE .

F—Ebo =2 chan A nil UIER. 1 send —#£, M nil chan Fhizle (EEL. 3REX) #UE
BY, ARESBEKTAZE.

= SHIES
/] BT, block=falseHcAHZT
if !block && empty(c) {

B RRILIEERE, RARERNIXREDTHIES.

o o b~ W N

B SR
// D8, IREIRSFEREL
lock(&c.lock)
/] B=ED, cBE#close,BchangTempty
if c.closed != 0 && c.qcount == 0 {
unlock(&c.lock)
if ep != nil {
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7 typedmemclr(c.elemtype, ep)
8 }

9 return true, false

10 1

=ZHSE2 chan B&# close BER. W chan B4% close T, HBERAIITEHEER
AT, BB4IRIE] true, false,

& SHIE
/] SBIUER, WRsendqPAFIFEEFFRIXNsender
if sg := c.sendq.dequeue(); sg != nil {
recv(c, sg, ep, func() { unlock(&c.lock) }, 3)
return true, true

a b W N R

FIUERD EIE sendq AFIFEFGFERBR. XMEHE, 2R buf pEEHE, LM
buf FRIEENEE, *LJE?&M%%M’J’JEPEEHj—A sender, IBEREIEEHILEXD

receiver,

Sik=rillae
1 /] BERED, &BEEGFHsender, bufhBHUE
2 if c.qcount > 0 {
3 gp := chanbuf(c, c.recvx)
4 if ep = nil {
5 typedmemmove (c.elemtype, ep, qp)
6 }
7 typedmemclr (c.elemtype, qp)
8 C.recvx++
9 if c.recvx == c.datagsiz {
10 c.recvx = 0
11 }
12 c.qcount--
13 unlock (&c.lock)
14 return true, true
15 1
16
17 if !block {
18 unlock(&c.lock)
19 return false, false
20 }
21
22 /] FBRED, bufhigBitx, BEE
23 ..
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BRI ELIERBEFFL sender B9ER. XNEF chansend HFA—EXE, FFLAA
SEFEAE, IR buf BT, MENH—JTRLE receiver,

7 BRI IE buf iR ETTEAER. WRIREITTR, IFAZEIAY receiver Fi#E
ZE, BFIEM sender I TEIRE, =& R chan # close, k(A

close

BT close EREY, RILUE chan X7, fRiFEssEitnk closechan 75iERY AR,

TEAMLIBE close chan IEEBIE, W8 chan 7 nil, close £ panic; W8 chan 2
£ closed, BX close th& panic, BUATE, IR chan &4 nil, chan tj&

closed, HUBEFRBATIFAY sender (writer) # receiver (reader) MBAZIFREEREIRFT
IREE,

THEAMCEEHELZ close chan AYIZEE:

& SHIHE

1 func closechan(c xhchan) {

2 if ¢ == nil { // chanAnil, panic

3 panic(plainError("close of nil channel"))
4 ks

5

6 lock (&c.lock)

7 if c.closed != 0 {// chanB%closed, panic
8 unlock (&c.lock)

9 panic(plainError("close of closed channel"))
10 }

11

12 c.closed =1

13

14 var glist glList

15

16 /] TERFTBRreader

17 for {

18 sg := c.recvq.dequeue()

i ...,
20 gp = sg.g
2
22 glist.push(gp)
23 1
24
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25 /] BRFFERwriter (Efil&panic)
26 for {

27 sg := c.sendq.dequeue()
28 ...

29 gp = sg.g

30 ...,

31 glist.push(gp)

32 1

33 unlock (&c.lock)

34

35 for !glist.empty() {

36 gp := glist.pop()

37 gp.schedlink = 0

38 goready(gp, 3)

39 }

40}

ZEiET Channel NEARZISSIRE, THHRBERSFRH—HABTZICHER. (F—EE
INEE, R, XEaJEEHEIReE.

{EE Channel EZ2EHNEIR

R 2019 FH—mEmE DT Go F& Bug BY , BRLEERNEM Go TnE &
Channel FiBRY Bug RIMELIEFRIFH RIRIER Bug XEZ. FEERIMEE: — 12,
Channel RIBESIELLEST, 2R RIEABEIRIFINE BN AT A I&IESLE, -1
&2, Channel BIHRILIEFHIALKIFRERS S, (ERERREZMLLKLR.

(5[ Channel &RERAIFEIRE panic 1 goroutine jitti.
B, BABRELE T2 panic RIER, B3HEE 3 M.

1. close 9 nil BY chan;
2. send 24 close B chan;

3. close B2 close 4 chan,
goroutine tFAYAIABAEEN, TEHAMCEEE— SChRITE FRIGIF:

SHIS

1 func process(timeout time.Duration) bool {
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2 ch := make(chan bool)

3

4 go func() {

5 // TERISIEFERTRIMLSS

6 time.Sleep((timeout + time.Second))
7 ch <- true // block

8 fmt.Println("exit goroutine'")
9 1O

10 select {

11 case result := <-ch:

12 return result

13 case <-time.After (timeout):

14 return false

15 }

16 1

X MiIF, process HEERBERI— goroutine, FAMEEEKAERMERNLSE, &
B2 E, &% true | chan fh, HRIERBEMEEFFM goroutine, BJLA4REEAME
70

HARE—T% 10 1725 15 17, =F goroutine HWENESAIRTERAVER], BEHERT
[ERRETY . XERABARE?

WRELERS, process FREHLIRE Y, XSS unbuffered BY chan MERLKBEHIE
B, FAJHE, unbuffered chan %405 reader 1 writer ERERTF 7 AR, BUH

SMEZE, BRSECKE, SRMETF goroutine HIBEES 7 TKISERA T, HMSH
goroutine i,

fRIFIXA Bug BYINEREER, ®i2E15 unbuffered chan EKSE9 1 AY chan, 1X#ESE 7
THRASHEET,

Go I REWRD#EZFERA Channel, g, XFEFE, AFREIRE], Channel A AELE
FREE "HEE , BEMRERFAREEER, MEASZHE. L, HEREM
— BRI

ERIFNHRLIERERARIRE,
2. BFMMESRHIRNIBREZEFER Channel;
3. iBEERHHIFER Channel, FRIERAE signal —™ goroutine, A {F Cond;

1. &
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2020/11/15 13 | Channel: FAREERR, R R IR S
4. BREFEESZMA WaitGroup, t8A Channel gYiE=E A Channel, #88]
LA;
5. FEEF Select 1IBA4ES, (£ Channel;

6. EEFNEAIECSHT, {#F Channel #1 Context,

(=] [BliZ301: i

TR, BEREM T8 Go INE/Y Channel #8543 Bug,

@ etcd issue 68572 —MER hang FRIBEIMA: ERERR T, i®RB1E chan LfHiER
FTRRITR, SHEHFE KSR, Bk, Status FiERNZERER— chan
Status, PAFHEXA chan REEHEER goroutine KAMEFISANEUE, &/5, Status iR[E
RERIRKER.

A=NR, WREFTRELET, 188 goroutine KIEFEIXA chan, £8&757% hang
EREIF—T L (TEMNEESRISE 466 1T7) . BRINEFE, E5F status chan iR
ETRANER, EETRERZERZELLT (done iIXA chan 242 close 7) .

310 etcd FREBHBIESRIONE, WHHR:

v 8 HEEN raft/node.go I:’

X @@ -462,8 +462,12 @@ func (n *node) ApplyContfChange(cc pb.ConfChange) *pb.Conf5t

func (n *node) Status() Status {

¢ := make(chan Status)

refturn <-c

+ select {
+ case n.status <- c:
+ return <-c
+ case <-n.done:
+ return Status{}
+ }
¥
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HiL, HROXMESGEZRBIIEAY, [WEHMAET, WRIEFHITT 466 17, BRINHEIE c
B\Z| Status FFUIBRASIE, HUTRIEE 467 17083, MMRELTENMER, B4, XA
Status AR REMEEES 467 17. (REILIBCHRAR, BERARXHEF.

5]

2 etcd issue 5505 BIARBIHARY Bug #@iA, EEMNEERSLE, ER—MFELE
close B9 chan BE#ESE] panic AIAIER,

2 etcd issue 11256 ZFEAI unbuffered chan goroutine HBAJIEIRT,
TestNodeProposeAddLearnerNode FFiEF—FHIRTEN T—" unbuffered A9 chan, t&
2 applyConfChan, ABEsI—/F goroutine, IXNF goroutine £TEBIRFHIIT
W5iZiE, FERMEXA chan FiRII— 1T,
TestNodeProposeAddLearnerNode 75iERIFREAESMNIXA chan FiEEEN—1NTE.

XERABIE for BEAFFLELL chan FBEANT—1E, EREH
TestNodeProposeAddLearnerNode MiXA chan iEEEIFTTERGREI Y. ERINE,
F goroutine By for fEINAERT, PEZEE FEIPLAEAISE 851 17, FBE—H hang 736
B,

X Bug (YEEHREEER, REXEI—T applyConfChan fNEZEMALLTY : REF
goroutine Y for IBIAFREEZIETM G, 41F applyConfChan &KiX—1NMTE, X
¥, TestNodeProposeAddLearnerNode WEiBA444EH1T, F goroutine tBASHIE
ZF7,

t.Errorf("apply conf change should return new added learner: %v", state.String())
}

if len(state.Voters) != 1 {
t.Errorf("add learner should not change the nodes: %v", state.String())
}
t.Logf("apply raft conf %v changed to: %v", cc, state.String())
applyConfChan <- struct{}{}
}
applyConfChan <- struct{}{}
n.Advance()

}
10l
cc := raftpb.ConfChange{Type: raftpb.ConfChangeAddLearnerNode, NodeID: 2}
n.ProposeConfChange(context.TODO(), cc)
<-applyConfChan
close(stop)
<-done
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EF—1E close B9 chan &=X#iE, HXBE grpc B9—
bug ( ) . BEINEFEA close 1IX4 chan FidF 7 :

if err == nil { // transport has not been closed
if ht.stats != nil {
ht.stats.HandleRPC(s.Context(), &stats.OutTrailer{})
¥

close(ht.writes)

[She

chan BYEFIIRSEZMER, MARAEIE (send. recv, close) XAJEEEZEIARRIGE
%, J\z/t%{%ﬁﬁ chan xﬁ:ﬂﬁ,zﬁitA%ESiiﬂﬁo

AT HEENMRRE T BAEIAS TR ENGER, G TR, (F—EEE5IX
T NHBLE panic BN, BINFEERIPLS block BUAR, BIIERSEGLEEE
goroutine jttEERIFERIRE.

EE—MESESRIRE, RE— chan BERIZRIEEE, BIEEE close i, (R
A AR BIX o RISRIEIE RS S, <7 RIENFEE.

not
i mpt full I
nil empty u full&empty closed
. N
. block block read value read value QIEIZIEE:E’J\TU
receive £, ExEIR
EIESE]
send block writed value block writed value panic
. closed, & closed, "8 closed, & :
close Panic  gxignE  KEMTE KRN panic

BEH

1. B—ERLHEAYERA Channel T ESHKHRIE, (ReJlA=AM—T: a0On
goroutine, /S A 1. 2. 3. 4, BWHHSE— goroutine ¥JEJHEB RS,
BRFRE—MER, MENRSESEE 1. 2. 3. 4, 1, 2, 3. 4, ... BONRF+T
Eﬂﬂj%o

2. chan T EB8LIE <- chan T # chan<- T BN EMWME? IER?
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WPAEBSXE MAREENSR, EI1—ERmiTie. NRIRTEEEEK, HBIRIBR
EBSRNABTD ZE(RRIBRERESE.

Go HF A JRFESLhK IR
5w {R I 5% F & 2w iE M

% % %EE HEZ2 rpox BfEE

ARAR: miE TAIBMARIE ), 20 RBEFRE, BETHEFIN L.

O IRNIREFHRIRIAE, REFAIMSEEER., NHECEMNEER, WERIIRERBIKEEREEERE.

E—R 12| atomic: ERIEFERFEE, —EEEAXIIMGE
T 14| Channel: EI{CIBERENINHER

https://time.geekbang.org/column/article/304188

21/26


javascript:void(0);
javascript:void(0);

2020/11/15 13| Channel: #RHEAR, FRIRIFR A
func main() {
ch1 := make(chan int)
ch2 := make(chan int)...
¥ v

@ Junes

2020-11-12
F—NUESCI G EBREZ, REMNZER4 " channel, XIS ZE—"1"HAHchannel
SCHIRYRR
EAchannelVEFITIZ AN, FTLABXOEIGfEgoroutineBIIl— 1N &4FRY
i8], fRIE1~4fygoroutine, {B{iIER N chanfBZEREEFY

f&Ft v

ﬁ FER
&Y 2020-11-15

[closei@Eid close EE%Y,

BJLUE chan XiF), 4miZsssE&iEnk closechan 7FZR0EAA. TEEIERZ close chan
MEEZLE, R chan A nil, close & panic; 308 chan B closed, BX close 1
£ panic,

BNENIE, I8 chan A nil, chan ;&5 closed, FBEFAFIFAY sender (writ...
RF v

3 s}

. BEE
G 2020-11-15
ZaifERgo-microfHMZti&2Iid, unbufferd chanS2goroutineittEfIbug, XAtE
REFAREDREERrpcARBER, BIEHIARIREISE T goroutineitttEE, go-micro
B—EBEMUAYERunbuffered chang9fti8, GRS T buffer=1
B v

KB
2020-11-14
RFRE—MEFENAREEE, CrEESsRrenT, £ aRaRsr:
[e&XiIchannel, HZEBSAHTEL
for {
qv, ok := <-qvCh

BEg)
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if ok {...
BRI v

» Panmax
8" 2020-11-14

recv RISBPUERDAMEIARARAARRS, XEHIRERE buf, MEERGE senderfA
5, ociBsenderBAFIFRRIEHELSE HE,

RXHERIR [FUERD 248 sendq \FIFBFGFERIIER. XTRIR, 2R buf &
BEEE, L5 buf RiSEEdE, SUERNSFENGIFEH— sender, IBERIEIE. ..
EFt v

(3 s}

@ ERF

- 2020-11-12
/*
* Permission is hereby granted, free of charge, to any person obtaining a copy
* of this software and associated documentation files (the "Software"), to deal
* in the Software without restriction, including without limitation the rights
* to use, copy, modify, merge, publish, distribute, sublicense, and/or sell...
v

(3 s}

6 FREE (BFEITH...
2020-11-12

func process(timeout time.Duration) bool { ch := make(chan bool) go func() { // &
HIMBEFERTAOLSS time.Sleep((timeout + time.Second)) ch <- true // block fmt.Printl
n("exit goroutine") }() select { case result := <-ch: return result case <-time.After(ti
meout): return false }}

EFt v

31 it}
™ BEEatse
<L 2020-11-12
channel REWBERZEI T lock, EAEBEHASGSES, XFIEEFERAMUtex.LockBHA
X350

EEREIS: cspBRIARESLMmytex, MREcspiRD,, RATlock@ER— 1 ElF-Rime
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% fhs
S 2020-11-11
func f(i int, input <-chan int, output chan<- int) {
for {
<-input
fmt.PrintIn(i)
time.Sleep(time.Second)...
B v

;;,Q{/ H{ES
5 2020-11-11
func main() {
ch := make(chan int, 4)
wg := sync.WaitGroupf{}
fori:=1;i<=4;i++{
wg.Add(1)...
EF v

fEERE: MXFFTENT—R, BEEX—BETHTE

&eh Stony (EZ17{E
ST 2020-11-11

—~ goroutine BJLUEEHER "B RELE559M—1 goroutine (85X Go Fi%E "Ff
B LS, BRMNZE LR, (RIULUECERAZFENAEER)
EEHET Rustlfd

) FHIREELR
‘W 2020-11-10

2 W REER LA ELS B R, SIS AR LA
&Ft v

£ BruEx
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9 W 2020-11-10

func testChannelTaskSchedule() {
const chanNum int = 4
chanArry := make([lchan int, chanNum)
fori:=0;i < chanNum; i++ {
chanArry[i] = make(chan int, 1)...
BV

@ Hector

2020-11-10
"PATISSAbIERY goroutine AEBIHEAFRILIVERS, MEEEE Channel &(F
NEAZEER. " UHREET, RSP ELEHR 7 — 1 FEECE—MES, 58
ELABBIEE IS SRR ? HERFFRIZRE(D NP ERAS MBI 093
2), F—REMIERILFEERoMBIMOE, E—REEFEETRIFESREZRIH T
#Iir, MmgoMIchanfUBEANEXEMAMIENRY, (FL5gofZBIE— N FRIZHIEGH. .
v

] ]

_, BpRZY
2020-11-10

ZIW, i&afEhchanfZigslockZhchanfrE=FERPRIAH. EELUEbufiERAMEIREA
HIRRlock free/5z, XEFlock ANFEEBIEEANFITERAIZENE?
EFt

EEEIE: lockiFPHIIAMUN buf BEEHEFER L aNsendx,qcount, A5 {&ElockfreefIsEIR

< »

& s}

_, ApRIZ
2020-11-10

&R

const chanNum int = 4
func taskSchedule() {

chanArr := make([Jchan int, chanNum)...
B v

ﬁ e
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T 2020-11-09

—hgkin, BREEEARE?
EFt
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