#go0 1.13

channel/select JRZ 5 4T

K418 | Ou Changkun |
University of Munich, Ph.D. Candidate

Go &i¥E | 58 56 Hf
August 22,2019

GO| #if


https://changkun.de/

L

channel/select [B]/f

channel BILE¥& 1T

channel B94881E1T A

channel 9% 15 5 B2 R E 41t
channel B[] 4%

select WIARR R EH xHmiFa=iit

Fricid - Go 7Ri% - channel/select JERE 94T - 2019.08.22




MF & mIERE T

o MRAFHAHESE, FHTHERERM . LZRNE. HEAEE (BINARF)

o H E’szj TR S EBERBUEN— BT

o EATHEAFMHLEEEEREEFHRELIRIG

o Tony Hoare 1977 £E& T HERBIEFE A channel [RIBIRHFH LK
Communication Sequential Processes (CSP) #1121t

o Go FFEXIMARKH channel L R1E

o Go FEIRTIZR{ sync.*, atomic.* METFHEEZANEFEMRILSRIE

Rt - Go &IE - channel/select JERZ 44T - 2019.08.22



channel 101: buffered #1 unbuffered

buffered channel:
ch := make(chan interface{}, 1)

// write
ch <- v

// read
v <- ch

close(ch)

unbuffered channel:
ch := make(chan interface{})

// write
ch <- v

// read
v <- ch

close(ch)
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Go N7F1EE! . happens before R F (<)
£ channel B{XINA -

- buffered: ch <- v < Vv <- ch
- unbuffered: v <- ch s ch <- v

HEARAKRGFEE ?
- buffered channel 4£/~ #3iEFHE A buffer, AlE
reader M buffer 1T 4 25

- unbuffered channel £FH 2%l reader M channel &1
FEEERE

MEUFRAESERT




select 101: zero-case, uni-case #] multi-case select

// zero-case - HN4t4 zero-case SEEHKAMEE?
select {}

// uni-case - uni-case &RH, FFEEEH channel £BZEFHARIMNEER, €L EH
select { 5 ?
case ch <- v:

(..)
}

/7 multi-case - multi-case 1EMRH, chl 1 ch2 MEIEMERNER, v1 5 v2 ZE)#
select { & channel MR ?

case vl <- chl:
(...
case v2 <- ch2:

defauléz
(...)
}

- FEESXEMEE
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"The Thompson Hack": ???



Go Scheduler in 5 Minutes

G: Goroutine
WIEHER A, MR, &
AR A H SRR U AT

M: Machine
BR LBk, BIRFLIE T
TR BT

P: Processor

PEFMER, BHIIRLIER G
BIARHEAS], = M FHF P I,
ViEe G AEHAIHMIERS

WSS : T{EBEEEE

1. M 9 G 7, JHIEBA
A Hu ) 51 B ED

2. ARHpAFITY ZE S MELAREA I
PAEFTER G

3. #ERINEMmERBS

4. &BIENKE

7R G BASI
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channel ¥ X BOERTE T 1E

src/runtime/chan.go:

1. make(chan interface{}, size) =

make (chan interface{})
2. ch <- v
3. v <- ch

v, ok <- ch

4. close(ch)

BI—T—1T8%k%E

=

=
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runtime.makechan(interface{}, size)
runtime.makechan(interface{}, 0)
runtime.chansend1(ch, &v)
runtime.chanrecv1(ch, &v)

ok := runtime.chanrecv2(ch, &v)

runtime.closechan(ch)




hchan Z5#4

hchan
gcount
dataqgsiz

buf unsafe.Pointer
elemsize

closed
elemtype *_type
sendx
recvx
recvq waitq
sendq waitq
lock mutex

waitq
first *sudog
last =*sudog
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isSelect

next *sudog

prev *sudog

elem unsafe.Pointer

*hchan




hchan 2545 (RT#14E)

ring buffer

—

—

buf

Y

sendx

recvx

elem

elem

sendq

A\

A\

sudog

sudog

A\

sudog

Y

sudog

— nil

double linked list *[

——— il

recvq

sudog

Y

Y

Y

sudog

sudog

sudog

closed

lock
sudog

hchan next

prev

elem
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1. €13 buffered channel (1)

make(chan interface{}, 4)

1.1 98 hchan
MR, ITEFEENEFE
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buf

- nil

sendx

recvx

sendq

. il

recvq

il

closed

lock

hchan




1. €13 buffered channel (2)

make(chan interface{}, 4)

1.1 98 hchan
MR, ITEFEENEFE

1.2 5 ring buffer 0
MEEFRSE, RIFAER/NOIE 0
0
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buf

sendx

recvx

sendq

. il

recvq

il

closed

lock

hchan




1. 81)% unbuffered channel

make(chan interface{})

1.1 43E hchan buf - nil
MR, ITEFEENEFE
0 sendx
1.2 A5#E ring buffer
0 recvx
Sendq > n||
> ZFIBRTVIERELH buffered recvq - nil
channel #1 unbuffered
channel WEHEFERER 0 closed
> SEfRSEER, AEREAER—RMT lock
B#), hchan BH ring buffer
=— BiESHINTE
hchan

Fricid - Go 7Ri% - channel/select JERE 94T - 2019.08.22



2. [ buffered channel & =£1#E (1)

ch <- v
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buf

sendx

recvx

sendq

— nil

recvq

— nil

closed

lock

hchan




2. [ buffered channel & =£1#E (2)

ch <- v

2.1 X channel L&

buf >
0 sendx

0 recvx
sendq — nil

recvq — nil

0 closed

hchan
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2. [ buffered channel & =£1#E (3)

ch <- v

2.1 X channel L&

2.2 &#A buf 0 1 2 3
£ buf B IELEMHIE
buf 7

1 sendx

0 recvx

sendq — nil

recvq — nil

0 closed

hchan
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2. [A] buffered channel % 3% % (4)

ch <-v
2.1 X channel L&

2.2 &#A buf
£ buf B IELEMHIE

2.3 Y channel &4
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buf

sendx

recvx

sendq

— nil

recvq

— il

closed

lock

hchan




3. M buffered channel &3 #3E (1)

v <- ch

3.1 Xf channel _E4j

buf - 7
1 sendx

0 recvx
sendq — nil

recvq — nil

0 closed

hchan
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3. M buffered channel &3 #1E (2)

v <- ch

3.1 Xf channel _E4j

3.2 M buf EH 0 1 5 3
M buf hEHELXE
buf >

1 sendx

1 recvx

sendq — nil

recvq — nil

0 closed

hchan
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3. M buffered channel #£i#E (3)

v <- ch
3.1 Xf channel _E4j

3.2 M buf EH
M buf hEHELXE

3.3 Yf channel &4
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buf

sendx

recvx

sendq

— nil

recvq

— nil

closed

lock

hchan




INR % ERHE buf 27#%0E 2 (1)

ch <- v

buf >

0 sendx

0 recvx

sendq — nil

recvq — nil

0 closed

lock

hchan
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INR % ERHE buf E7#%IE ? (2)

ch <- v
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buf

A4

sendx

recvx

sendq

— nil

recvq

— nil

closed

lock

hchan




IR % = iHE buf EimIE ? (3)

ch <- v

\ 4
—_—
o
©

buf

2 sendx

recvx

sendq — nil

recvq — nil

0 closed

lock

hchan
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IR & EBTE buf EFIE 7 (4)

ch <- v
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buf

A4

sendx

10

recvx

sendq

— il

recvq

— il

closed

lock

hchan




IR & ERHE buf Bi#EIE ? (5)

ch <- v

1. {£H sudog B& g #1 EALE
AR

2. AJA sendq

3. gopark

+ m fEFRIAEIA g

+ m EFHAAFERE

+ XMEHER g REHATEE
5l
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buf

sendx

recvx

sendq

recvq

0 2 3

10 8 7
9 ——FQ‘III’ F<::>
elem

closed

lock

hchan




IR & EFHE buf Bi#EIE 2 (6)

v <- ch

BRIGHIL T — P #aaEk s
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buf

A4

sendx

recvx

sendq

Y

recvq

closed

lock

hchan

0 2 3

10 8 7
9 ——FQ‘III’ F<::>
elem




81 5% 3£ BHE buf ESHIR 2 (7)

v <- ch
BRIGEI T — kA

1. sendq HJA

A4

10 © 8 7

buf
0 sendx

0 recvx
sendq 9 I‘ @

recvq L

0 closed

lock

hchan
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IR % = BHE buf EimIE ? (8)

v <- ch

BRIGEI T — kA
1. sendq HJA

2. M buf Bk
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buf

A4

sendx

recvx

sendq

recvq

closed

lock

hchan

0 2 3

10 8 7
9 ——FQ‘III’ F<::>
elem




INR % ERHE buf E7#%0E 2 (9)

v <- ch
BRIGEI T — kA

1. sendq HJA
2. M buf BIIFAL
3. M sender ¥IIZINE
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buf

sendx

recvx

sendq

recvq

elem

closed

lock

hchan




IR & EFHE buf Bi#&0E 2 (10)

v <- ch

BRIGHIL T — P #aaEk s

1. sendq HJA

2. M buf Bk

buf » 6 9 8 7
3. M sender #¥IEILE
0 sendx
4. goready . recvx
+ TA LS
+ FHFREE sendq
recvq
P
0 closed
lock
hchan
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N R U EHE buf AZEIR 2 (1)

v <- ch

1. M sudog BE g FEKEIE
R AT=S

2. AJA recvq

3. gopark

+ m fEFRIAEIA g

+ m EFHAAFERE

+ XMEHER g REHATEE
5l
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buf

sendx

recvx

sendq

recvq

elem

closed

lock

hchan




N R #F U EHE buf AZEE 2 (2)

ch <-v

BRIGHILT — A ET
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buf

sendx

recvx

sendq

recvq

elem

closed

lock

hchan




8152 S UREHEE buf HZEIR 2 (3)

ch <-v

BRGHEH T — ML EA
1. HEL recvq
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buf

sendx

recvx

sendq

recvq

elem

closed

lock

hchan




a0 BB W BEHE buf HZE0E 2 (4)

ch <- v

BRITEIT — 1L ES
1. HFA recvq
2. EESA G2 HiTH (ftik)
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buf

sendx

recvx

sendq

recvq

elem

closed

lock

hchan




N R ZE U EHZE buf A ZE0R 2 (5)

ch <-v

BRITEIT — 1L ES
1. HFA recvq
2. EESA G2 HiTH (ftik)

3. goready

BAERESEE buf 85,
E unbuffered MIER—#E—5E,
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buf

sendx

recvx

sendq

recvq

closed

lock

hchan




4. X4 channel

close(ch)
1. host
2. closed = 1

3. ready PfE sendq  recvq
4. @
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buf

A4

sendx

recvx

sendq

— nil

recvq

— nil

closed

lock

hchan




INEiEE— 1B X #I# channel?

1. sendq 1 recvq BEHN nil
2. buf AIREF N

3. NZNAEFE reader WIEEAIE
4. FHENGSER buf
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buf

A4

sendx

recvx

sendq

— nil

recvq

— nil

closed

lock

hchan




select X BIENIE T4

src/runtime/select.go:
src/cmd/compile/internal/gc/select.go

FeiRIER (fRME)

1. select {} = runtime.block() // AKJF gopark
2. select {
case v <- ch: = if v <- ch { // K55y chanrecvT
(...) (...)
} }
3. select {
case v <- ch: if v, ok <- ch; ok { // &AJFEH chanrecv2
(...) = (...)
default: } else {
(...) (...)
} }
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select X BIENIE T4

src/runtime/select.go:
src/cmd/compile/internal/gc/select.go

4. B& default #*EBZ1 case WIENR :

select {

case v <- ch:
(...)

case v, ok <- ch:
(...)

default:
(...)

}

=

runtime.selectgo(...) // heap sort FE#HLIES ZHIARE I F
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Performance: chan v.s. Mutex v.s. atomic?

= b.SetParallelism(1) M : performance: channel v.s. sync.Mutex v.s. atomic

name time/op Bench: https://play.golang.org/p/uK-H39VKWKE by @changkun
ChanWrite/goroutines-8-8 131Tns = 4% :
ChanRead/goroutines-8-8 129ns + 3% e M Chanirite
MutexWrite/goroutines-8-8 44.8ns + 1% @ ChanRead
MutexRead/goroutines-8-8 52.8ns + 2% 300 ® MutexWrite
AtomicWrite/goroutines-8-8 16.4ns + 0% o
AtomicRead/goroutines-8-8 0.21ns + 0% B FitnHisad

@ AtomicWrite

@ 200
@ AtomicRead
MR < ®REF, 0 .
chan < mutex < atomic
BRI 2 0
0 2500 5000 7500 10000 12500
1. 79‘(‘|"L\°1$?H3ﬁ’§ﬂ & #goroutines
2. 4% channel/select FREBEGSMMRLEE 2
i [11
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https://github.com/developer-learning/reading-go/issues/450#issuecomment-525042405

channel #0

channel:
channel:
select:
select:

select =cHiH{ERARIMBHELSMFAEE -

ring buffer

double linked list
random shuffle algorithm
heap sort randomization

BHl (go1.13) B channel #1 select ¥ BAERLIH

channel HEEEEBIREIITEPSFRIFHITRENE N

£ channel (G5 EjIEFEMMBIER IS4 race

channel BIEFMEBEXRBIEHZEEMEERTI Go HIPAITFEFHZF ] AW EH it
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1. 5 hchan FiRAIRE

heli 3
2. 5 buf FIBNAE

1. 34 channel Hn%
2.close=1

4. 74 channel 24
1. Sendq fl recvqg HEHZ
2. Buf FHE
LEXH
3. HZENEF reader EBURMINE
4. FEMHEE buf
1. 34 channel H0%
i 2. BRIEMIEFA buf
3. 3f channel §24
Houf T4 1. 3§ channel £
buffered channel i 2. %8 buf ETEIENL
3. 3 channel &4
m 1. {8 sudog 83 g 7l #E
: R 2. A sendq
3. gopark
1. M senq A
- 2. M buf EMRASk
3. M sender ENEAR
4. goread
1. {8 sudog 83 g 7l 28
gl 2. AW recvq
3. gopark
1. HiBA recvq
MR 2. ERGRIBS AR g (L)
3. gorea

1. $T& hchan FiBHAE
2. 5382 buf FilNATE
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1.select {} runtime.block()
2. select{case: ...} BT if

.. 3.select{case: ... ; default: ...}

EMT if else

P )

#{t79 runtime.selectgo Bt {t
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1. Dmitry Vyukov, Go channels on steriods & fine-grained locking in select, 2014.
https://docs.qgoogle.com/document/d/1yIAY mbvL3JxOKOjuCyon7JhW4cSviwy5hC0ApeGMV9s/pub,

https://golang.org/issues/8899, https://github.com/golang/go/issues/8896

FAXBREXAEFM Nissue, 77AIRH T 1A | channel ST HEEAT HIEAEXMIIRE; L Kk Fselect IBAFHFHEMNRR XA —SMEILE
e i BEERAT, MESMFRELERESE (U HFR), REEEILRC)E,

2. C. A. R. Hoare, Communicating Sequential Processes. May 18, 2015 http://www.usingcsp.com/cspbook.pdf

XF CSP Wz ip

3. Changkun Ou, Go under the hood, 2018. https:/github.com/changkun/go-under-the-hood
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[Go &iZIa)4iEZ J#56 channel & select in go

Q: buffer BASI K IR 24 i3t/ H S 2
A: &3t, channel 1@ ring buffer 2 —# % i#5EH FIFO B9,
Q: channel th 2&TFHXFENFF SLHNB ?

A %sE, MEELERF, BIKME, channel 2£F X1 buffer X —HZRHFH A UFVERRIE, BRIFTHENE
REHREERFEEAERF §i(1 7 fast path BroH) .

Q: fJ%& channel FF R IEMANTE, ZEHM close FRIRFTEBBNE?

A FEZFHHIREUKEENEA ( GC), ZEHIEIR, 3 FEA channel TS, FM@EIEM AR goroutine B # A dead RS, N
Bk EUKESEF channel 8IBRTHIEMRNZRIKEIFEKMANER, ELT—XA PERBHBFNEFERE SBRESRE
HATHRE(NESEREFMIERE) ; Hiba L NRHK (I5EBHEED channel F&HEHIBEH goroutine X EFRE, NF
WFE X A, EANIREIKBRREEE HTLE,

Q: IEEREAUSE—T HHUERMRE?
A: FEeh ST B RS R LAFE https://github.com/changkun/go-under-the-hood X4 & EE#I gosrc X R TEE,
Q: REEAMRBA— T A channel £ HF=ERREFWERA L ?

A XA HSLRIFIEME, e $HEA channel XX 3R MR, 18 RS S channel #01, B $HEMMEBIEARSFEE
WD, XAETEMA goroutine SHZHBHITIEE, AR RERIE=S  FSE LA
:https://play.golana.ora/p/zErDMdyGzA_k (BTLAMEF -race iR ME=SER) . Fitt, RIEEBEHBERK BREL4E
ELMERT, —RFHER channel &3%35 5T 5E.
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[Go &iZIa)4iEZ J#56 channel & select in go

Q: 5E1 PPT sttt 7£98JL 2

A SEEEXE
:https://docs.google.com/presentation/d/18_9L cMc8u93alTZ6DgeUfRvOcHQYj2gwxhskfOXPX2U/edit?usp=sharing
. b PPT AAVFTE, B AT EIR, FFERHEBEHEER LAaARSHMITE,

Q: EE S EN RIAREER T L 2

A BEAEE, YouTube: https://www.youtube.com/watch?v=d7fFCGGnOWCc, bilibili:
https:/www.bilibili.com/video/av64926593, bilibili P {RSAFEBEAR R, a[fEA B ihrIREKREE #HITHE, SHEEER
YouTube &,

Q: Go IEEPFHA REBEFRENW B ?

AL ZAERETARTEE, 12 5 MiZ2R it Go HMFTH XEBLRZF LREM. XMURFI, sync.Map BLE— 13
RREMAE (LAMBMAE [BIRAERIE, BLMNE LR G, channel XN RBBEHF A REH LR,

Q: 31 channel KEMLEMEXK, KFRXFAFHFE TRHEIRE 2

A BURTFAREMA R F A R/NARARFTER 15/ buffer BIK/N, BHETE 18— buffered channel B, i% channel j&#%
MINEME £ME T, MEAEEREAK, WS LETIHER, ZMBRIZXTME T2 A channel X #EK/IMNRK
BIZEMA TR RE ), EAHB AR IER T ENRNTEE NHSS R —HIEEE M arIRE,

Q: select{} I case X 4EPEE N Hh case th FEB I HITH?

A: StH, BE A case B select 2R 48, B—RRAF—1 case BEIHIT. BIFHERT, MREHEF—4 case k&
HXRABEE, NB—1 case K ZFLEBHHIT.



https://docs.google.com/presentation/d/18_9LcMc8u93aITZ6DqeUfRvOcHQYj2gwxhskf0XPX2U/edit?usp=sharing
https://www.youtube.com/watch?v=d7fFCGGn0Wc
https://www.bilibili.com/video/av64926593

[Go &iZIa)4iEZ J#56 channel & select in go

Q: select F1{E A heap sort AR IEE A case BENFFH PITHERIE ? SETERFE—T case KIEFRHFAIT
) B

ABREHAIREXME, BERRBELERMIENAZR IETE2H95%, il H— TR EANENE, E M8—E
THIMERS, ME B LS EAMEIEAE S, FTLUFTEMN case —ERHIEER], X THNKERMERS
3%, £ I runtime.fastrand E#{,

Q: lockorder BIEFIRH 4 ? Bk BIBBYIHL 7

A:lockorder 24R#& pollorder #1 channel R#F it By IR # 1T HEHERF 1§18, pollorder 24R#E random shuffle Hi% 1%
E|fY, M channel BIN7FHhit H SLRNFDEIRERN, & BIA PSR BEMENYE, FHit#EEFSEIM lockorder
ZER AT LUA A ZBENLRI, lockorder RIZBHBEFBREIN HiIMIARF, KR IR ER channel L4, 1P HE channel &
WARIE,

Q: buffer RMMRT Bt o REER EREM 2

A X RIZRERT EFHRHAERE, HASARRN ELENTEF, MR channel FEMEHHITEIE, ERAKAEBR
REfEF CPU EFBENEM MBS 1EAE,




[Go &iZIa)4iEZ J#56 channel & select in go

Q: chansend H1#] fast path ZE# i8] qcount 84, J3{+4, chanrecv AT atomic load 3 i5HX qcount #1
closed FEXIE ?

A XD XFA fast path ELBRKEMEA RS T, & EELERF XF fast path FEEER AT L XE—1F
atomic B EMB— N T HE. B, it 11253 select iIBAIFIERAZE channel E{ERIRI—Fh i1k, hEIR IHRERFE
channel £ %& 4 1HZE (BEk UL ZIK ) o XAHEHK 1EZE X T channel BIXHFAE L, R channel &HH
close:

1. % FHEHITAEMEMHRTAER . unbuffered channel & & # Uk ( datagsiz 32 B A5 HZERT), Bl
buffered channel ££ 7% E i# (datagsiz != 0 && qcount == datagsize)

2. BB FREFITHEZ IS M R TTRER . unbuffered channel &% %3% 75 ( datagsiz AZER & ENFIAZE), Bl
buffered channel £&1F /322 (datagsiz != 0 && gcount == 0)

BREERTFE atomic BIERX BET : atomic BERIET REMANEINF, 25 XKEESES. BT channel REER
K& FHRTSEEHR A R AR, B block BF SR,

E—HIERT, channel kX FF1 channel FEEHHIT A E Z BIMIIE S EHF 26 BRIERBUERMEN, B A EFLE
FHERT, TRRE TR X IR AEERT channel B2 close, 1R closed MIRIFHBEEBERITAE TR EZR, (KR BEE
TEHIBRT A BE FE4T & 3 13X A 544 BHZ channel B2k closed #,

BEZFERS, NETFEE #H1TEKIF channel XX AL EEHE, F (1TEBFRIEENE channel XX AAZR, [FEIM
I REEFITHEWKR IR channel BkX AREIMER, XFERARMIZFEIIE X AR buf 22 1845ie (chanrecv %R E
true, false), #1182 TIR% B buf 22 GR[El {& false, false), #EiE ks Ff# 1L A A gcount F1 closed BYIEEIEIER
G 8 T R F R RSB IR R,

5%

BAREIA fast path: https://codereview.appspot.com/110580043/diff/160001/src/pkg/runtime/chan

4B Fix: https://go-review.googlesource.com/c/go/+/181543


https://codereview.appspot.com/110580043/diff/160001/src/pkg/runtime/chan.goc
https://go-review.googlesource.com/c/go/+/181543

[Go &iZIa)4iEZ J#56 channel & select in go

Q: T cgo 1ERER AN, ZEM E?

A BH, ELOEM ZEMLEILE cgo HEEEREZE B ABRHEA— cgo HAHELETF # A system call, XEF goroutine
LI E, M SBNERMBARESBRAZETHESN BE, MBLLNENFTE—1EEM cgo HRAMREIF, MMt
SEEE,

Q: FEMRBIT C++ thBi%E Go JRHG, TMERES S, MFESFEUTE INER 2

A ZIRFELZBAZ(EIL/NE)E C++ (MIE) T, 5 C++ MIER K AT FHEMIENE, I FHEXS C++ B IE
ZRRGE, BNECERRE C++ M TREROE HIEXTT, ERSZEBZNEFEZRREEZTHEXNIES
23, ABAMNEETRBEAXLAT, MEAHKAES SIS L5 MEREERET Go, MEFEAC++ T 5

o, BIEMEEHEE BEMENRY: S, TEMEAET python MIA, AL EEthRM 4 L BREMWER, MR

ERIERIE RH—TLRMES GRFL) BN 2 FEEIRETE 4RADN—EREZRER FXEHFTLX
Lo, e R —UIEEAT AR,

Q: fR2E L % Go G ?

A RIFIRRIAET, BEET —NMETCHRA, HEEMNR BT —NME N(EERET IR, 81T test. cgo. 32
BEEARTE), MEEY Go EH—MRA K, #BA GitHub Pull request 89 diff DiAE, ZERLH R DMK BEELET

MR T, UEERESE NNREN, EX2AMIFEFTERK, NIEA Go JRBMAHMEELSIthZ — 01, Had
thHFREKRE Go WREHBALR, BEEEEAIRMESIANHA, EXEF LEET —ERAHE, RIZEMNENT.

Q: F R4 e BIFRIZESTE ( Go X #0) TR 2

A BESIHITRM Go MIEERHTZ, TERRE EREREANS, T HAILNMATERE, FRURITHAT LN REATE
&, tbin www.ardanlabs.com/blog, dave.cheney.net #1—% medium L LERKARAIER Go A xH channel; HEIR 25
1 Hh £k S BE S RTIT— UM Go Time B9 Podcast, 3X4 Podcast 24 Go FIP\HIL RS 51, B EEB—WF. Ry EiEE
—t5 Go FEBHERME ARLHBE, https:/github.com/developer-learning/reading-go/issues/454



http://www.ardanlabs.com/blog
https://dave.cheney.net
https://github.com/developer-learning/reading-go/issues/454

Bi3%: F94t 4. lock-free channels BIIR R A #E K2 (1)

FEEAE1T (BRI EZEREA)

=4 REEE - https://github.com/golang/go/issues/11506

- B&EH channel SSHEFELNSF (Z49EEAER— channel BB goroutine #IGLEERT, FEEEZHFEL
XIS BB REE R 1R

- FTLMB I ERB A2 FIFO TMaEbEAA, =IFERTFTAEEFEE— goroutine IRARSEZEIEUE, Cox
#EMEEM goroutine BEMHIRIR FIFO MF#HILEE (RAEIEEEEERE VSN goroutine BUMLERIFRE) , 1%
IFRRBUEM AT, S5 AR EFX—Es,

- EX—REEARLEHEAXTES channel BISZBIHLEI,

FIFO RYSZHL : runtime: simplify buffered channels
https://go-review.qgooglesource.com/c/qgo/+/9345/
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https://github.com/golang/go/issues/11506
https://go-review.googlesource.com/c/go/+/9345/

B35 : J9f+ 4 lock-free channels FOIR R H #HIZEIK? (2)

RE2 (REBHEMNEERRZ—)

RHBEY lockfree channel #3E waitfree, HI[rMRERBEE scale FHERAERENMILE ; SGILLEN, HESRF
£ NUMA-aware B, ERIDEKZE, — D9 ER52FiR) lockfree channel RIMERENSLEERRKRIA lock-free FRAE
ZEit futex RAAKLEE

- RERTEITHR—DEH : https://github.com/0ne0fOne/1fchan
- MEENR - https://github.com/0One0fOne/1fchan/issues/3

R — LR TG

- https://groups.google.com/forum/#!'msg/golang-dev/0@IElw_BbTrk/cGHMdNOHGQEJ
- /A fastpath b BEHBIER https://codereview.appspot.com/110580043/ [B&FHF]
- BBIE select Yf4i¥FAMAIE https://codereview.appspot.com/112990043/  [R&EFF]
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https://github.com/OneOfOne/lfchan
https://github.com/OneOfOne/lfchan/issues/3
https://groups.google.com/forum/#!msg/golang-dev/0IElw_BbTrk/cGHMdNoHGQEJ
https://codereview.appspot.com/110580043/
https://codereview.appspot.com/112990043/

B35 J9t 4. lock-free channels BIIRER A #iEUk? (3)

[FE3 (BEFHENEERRZI)
lockfree KRAHBY channel wI4iFtERITHRN

lockfree B9—A#)[ : runtime: simplify chan ops, take 2
https://go-review.googlesource.com/c/qo/+/16740

- ERESHEIRE
1. EEREETFHIEREE
2. BINANEEZMME
1M 2 XWNTREZE, AEAMPFITHRATREL £, HMmiEH KRR

- BiME XA ZESE GC # sched Z[EMIERE, BTl tight loop MU ERFELHELHARAREZIMME R
FARLEESTBLEE, ERELAFEE BT

- lock-free programing Rz=X1LiGiF TR http://spinroot.com/spin/whatispin.html
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https://go-review.googlesource.com/c/go/+/16740
http://spinroot.com/spin/whatispin.html

