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. T MEE g o REFERANR A TR MunctionfSid 2, ERAMRIATTLIE
EERYERE,

o CHT ZIERsE. FEE

—MIRRFESLIEBRYBGIF
MNF TFTEXEFNEFRIER:

package main

import "fmt”

func main() {
tasks := getTask()

for ,task:=range tasks{

process(task)

}
}

func getTask() [Jint {
t:=[lint{1, 2, 3, 4}

return t

}

func process(task int) {
fmt.Printf("this is running %d task \n",task)

}

EEEEHRA Go R RIETRE S, (EREAR] Task Queue AIEL:
package main

import (
"fmt"
"sync”

)

func main() {
tasks := getTasks()

//RIETE PAYchannel
ch := make(chan int, 3)

/BT EIEEERIworkers
wg := &sync.WaitGroup{}
wg.Add(4)
fori:=0;i<4;i++{
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go worker(ch, wg)

}

for , task := range tasks {
ch <- task

}
wg.Wait()

}

func getTasks() [Jint {
t:= [lint{1, 2, 3, 4}

return t

}

func worker(task chan int, wg *sync.WaitGroup) {

for {
process(task, wg)

}
}

func process(task chan int, wg *sync.WaitGroup) {

fmt.Printf("this is running %d task \n", <-task)
wg.Done()

}

channels B4F 1%

e goroutine-safe, &4 AILARBAE—
o IJLUATFE goroutine Z[EHFHEFIEIR(E

o EENESTTH (FIFO)

e TLASE]L goroutine B9 block 1 unblock

f3i1& channel

// wEIHEY channel
ch := make(chan Task, 3)
// TRy channel

ch := make(chan Tass)

MASHINTTH AR
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MNRZEAERIchannel, itEMBSRIT—1MNEE FEALARKEE, EBER
PaiZaafE? BRI LAR—NEEIBATISRSEHL.  channel RERER— 1M SIS

Lt
type hchan struct {
gcount uint // total data in the queue
datagsiz uint // size of the circular queue[FAFZRAFIRIA/N]

buf  unsafe.Pointer // points to an array of dataqsiz elements[// I&§E—1AFZBAS!]
elemsize uint16

closed uint32

elemtype * type // element type

sendx uint //send index[// &% index]

recvx uint // receive index[// U index]

recvqg waitq // list of recv waiters

sendq waitq // list of send waiters

// lock protects all fields in hchan, as well as several

// fields in sudogs blocked on this channel.

//

// Do not change another G's status while holding this lock
// (in particular, do not ready a G), as this can deadlock

// with stack shrinking.

lock mutex // BR&

BRSCIEE — N INEAFIRISCEL, il PRIFRERAEX. BIWRNERER—
FFRBR =T B,
NFE— XERFERERR O E— =0, BHABRIRE—

mch SRR ROfEET
RchERB RN, FRAFAARILAE EREUERRIRRG  EET R, MARBCE
T, ELARTEfERE—N Y #Em T F— 1 SERIRERE

Rix, #EIX

A8 ¢ A BREIAIgoroutine, G 2K mworkerfiJgoroutine
// G1

func main() {
for _, task := range tasks {
ch <- task
}

=

/1 G2
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func worker(task chan int) {
for {
process(task)
}
}

RIERRY%& IR
G < task 0| B R B AR AMIIE?
1. KA

2. enqueue(task[0]) (XEZAFMHEtask(0])

3. TR

G2 e fmt.Printf("this is running %d task \n", <-task)" EN{ANEEEGERY
1. FREVEA

2. dequeue()(<-task) (FEfF, XEHERFSH)

3. FEREA

BAINXMEEFREILIEEI, AT goroutine™ FRHZRTERS RBEIXAN "hchan™ ISR, MRT
BRNEIEEENEES. XEET Go FRIZITPRIZON—PMES:

“Do not communicate by sharing memory;instead, share memory by communicating.” ™
### [EEFIRE
#HH#H# RIXTTEZE
Rig G2 T FERIKAIAAGIE, EIUERE, TG ARRRYAIEESS:
- "ch <- task1™
- ch <- task2™
- "ch <- task3™
BRIF—IK “ch <-task4™ BOBIR, BT ch WEHRE 3 4, FLUSBHLNT, T2 61
block 7, HEAMBAIIFEIE— Task RIRHE, G177 ASWIKE, XEFAJEBRIERY, i
SRRUNARRRETHA, MEAEMER?
#i## goroutine AYIZ{THTIEE

B, goroutine REVERERFLAZ, Ma " FAPTEZ%E. EIL goroutine &M Go runtime
SROEHETREN, AR OS, FMUERIERFALIERER.

PR, goroutine REEREBIZITTFENKIETAY, =H goroutine WfAiziTF&FZHAIZ Go runt
me Ff scheduler (AEEE)
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Go RUizfTRYIAERSR  MINT FEERERL, B TN/ goroutine, £1517F TM T OS &iE,
gk, — OS &8+, FIRERIEITE goroutine,

Go B9 M:N HEER T 3MEE:
N

P EE ETY
- P BE—NETIG, EEERERLLEITA goroutine™ REFTY

E’t@ T—A" goroutine - G . BBA—NERE M, B EB—NM% goroutine (9 ETX TP

o

### goroutine {FEIEENEKLFE

ﬁB’Ai—"’l “ch <- task4™ HYTAIRME, “channel™ REZHT, FE**pause™ TGTT, XMHE:
1. " SREAIETTRIEY T gopark™

2. %F Go™ ANIBTRTRE R SEE

3.8 TG IREIRE S Waltlng h

A WPFF G A1 M ZIERIKER (switch out), EIE TG lRE M, #2411,
T, AILAHEBIRNESS T .

5. M P EI’JJ:?'_IM@J':F', B5— 1 aiz17HY Tgoroutine G

6. EIHHY TG M RIRER (Switch in), EIE TG JE/E%?H‘JZUTO

7. HRERR IEIE’JE‘.H'% UG BiIFAIEITTY, G ARSI T, R block™ T

M EERGRBFEILAEER], XJF goroutine 2kif, G177 HFEET, 9 G FHRIETT; MTTFE
R M ki, WARALBEHIEE,

{1508 OS LFEELY, goroutine BEEMNS, FEIXERERE OS LiEAE, TLUESHS
*rHH# FRNFBENR]
5Sgoroutinetf XAE~EIZLE:

- go(runtime.newproc)F=45iYg, WEIARHEINT IS 2 BT
- gopark, gEAwaitingiRE, FHFER

- goreadyltfig, fEpollerhREHKE
- goready, gE&EArunnableitZ®, MAZBE/T!
- gosched, gLTﬂ}Eﬁruntlme Gosched&#it s, B Arunnablelkz, MALBBATI
- goexit, gHfT5EIRL, gFf/BmiDiREIgOH, EFfiFAschedule
- gB@a\syscall:
- net iof0EBofile io, &BHHNgopark;
- SERYBERRFEA, RERImMEFTH Aschedule

- gb& A\ cgocall: lockedmjin_Lsyscallfg4hiBiB4E
- gHUTEEE 10mstsysmoniB 5

#<a href="https://zhuanlan.zhihu.com/p/27056944" > 5| B MIFA—HERIK=T < /a>

### goroutine IEHITHIEMRIZTE

H
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TﬂEﬂﬁﬁ@TBﬂ%, A T RIERE—TAREIET. N, ERETRIAIREZE, FIFTEL
—IRfR

“hechan™ XANE, F, & channel™ AMERHEHE, EEESEWNAIRIEIZILLE T goroutin
T HRENETIR? MHE Tgoroutine” N ZEWATAIEIZ MIERENEHENE?

£ “hchan™ th, BT ZEHREINABSN, EBENXE sendq™ # “recvg BNNBAGY, oBIFRR
FRIE. EIRY Tgoroutine™, REWEXER.

type hchan struct {
buf  unsafe.Pointer // $1§E— N AFAZEAG

sendq waitq // FRFARIEAIBAGY
recvq waitq // ERHEWAIBASY

lock mutex // BEFE
}

Hrh waitq 22— MNERGEING), 81 ITRE— sudog MUEM, EENAES:
**waitg**

type waitq struct {
first *sudog
last *sudog

}

**sudog struct**

// sudog represents a g in a wait list, such as for sending/receiving
// on a channel.

//

// sudog is necessary because the g ileft right arrow
synchronization object relation

// is many-to-many. A g can be on many wait lists, so there may be

// many sudogs for one g; and many gs may be waiting on the same

// synchronization object, so there may be many sudogs for one object.
/]

// sudogs are allocated from a special pool. Use acquireSudog and

// releaseSudog to allocate and free them.

type sudog struct {
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// The following fields are protected by the hchan.lock of the
// channel this sudog is blocking on. shrinkstack depends on
// this.

g *g [// IEMEZRERY goroutine]

selectdone *uint32 // CAS to 1 to win select race (may point to stack)

next *sudog

prev  *sudog

elem unsafe.Pointer // data element (may point to stack)[// IEREERI. KERITTE]

// The following fields are never accessed concurrently.
// waitlink is only accessed by g.

acquiretime int64

releasetime int64

ticket  uint32

waitlink *sudog // g.waiting list
C *hchan // channel

}
<a href ="https://golang.org/src/runtime/runtime2.go?h=sudog#L270" > &5 </a>

FRLATEZ BIHIBEEE G1 B9igFEdh, LRR.LE:
1.6 2AFECBIE— TsudogT HEE

2. RIBIEINR “sendq ™ BIFIRBASIF, FH{EEREY Treceiver RERAXLEERE TG,
XUbER A A 7+ *ifE FRE EEER 2 Fij***
IREZFEINT

2 G2 A T fmt.Printf("this is running %d task \n", <-task)™" BYBYE, channel™ APIRES
. BMER, MBEERE— 61T EFERAEZMNFIE, A G2 BT NEAVR/E:

1. G2™ ST dequeue() MEHIABIREYE “task!™ £t
2. G2 )\ Tsendq T HRsEH—PNEHRALIZRT Tsudog

Wiy “sudog™ Bty elem™ FE enqueue(™ Z “buf

3, Y sudog™ thEY “goroutine™, HREE “G1™, WM “waiting™ B “runnable™

1.8, G2 REEIMEES TG1 BELaILUHTEE Y, FEIJEA Tgoready(G1)T,

2. ﬁg%&:{% \\\G1\\\ Eg){ﬁ%ﬁi&?ﬂ \\\runnable\\\
;\._ﬁlg%%’l% TG EAN P UTRIEITAAGY, RIERRAIENEZIERAR R, TGTT MieTe
&E?i—o

4. 1REF) G2

++ 3R, XBEREH TG2T KA G AY Telem™ FEA Tbuf™ By, IXE—MAMK., XEFEH
TG BB TR, MAEIRREEE. enqueue(). BERBHT. XHHUES 7 ZIXEMTIFTE -+

### AR5 SRR ZENE ?
BEERIHE TS RIS Sl ZERTAAR.

1. 908 G2 FeHiT T T fmt.Printf("this is running %d task \n", <-task)™, AT buf 2%
, B TG2T SAIEEE, fHRYRERIXEE:
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2. G2 “AETAE— Vsudog™ AR, Heb g™ RED, BHES G2, i elem™
s
BIXA™ sudogT LEEN Trecvq T FHEIZEUIBATY
3. G2 BBIE “goroutine™, EOEE" pause™ T, FEVEA gopark(G2)™
1. {0ZR—&, EREHE G2 RPREHY waiting™
2. WfFF G2 T MTTRIRR
3. NPT ROIETTRASIREE—™ T goroutine™
4. @33Ry “goroutine™ 1T MTT BUKER
5.iR[E], FFRYEHs{THHRY  goroutine ™
XEMNZEEAREET, BPAS TG FHAKIEEERIRHR, e ARFRIE?

TG "/LE enqueue(task) ™, REIREA Tgoready(G2)T, AT, FAiJRJLASEERRE—LL,

BAWRIE “hchan™ SRS, BEME task™ B “buf™ 5, G2 IKEIETE, SI1EH
8, EHF "t B BBA TG AILURAAE Tbuf, TG AJLIERIBEEES G2,

“Goroutine™ BEEEBECHR, BEZEASIHERAHERNEDE, BT channel™, XE,
FHRABLMEY 't Attt (&Y elem™i8Et) , MERT G2 AEETT, FRLARAIHILL
ZENEEIRE., & 62T REETHIIHE, BAZTER /A, BAEEX “buf ™ HTIRE
MNMBATRESS. LURBHRIERIFFE.

### Fo& M channel
T AT channel™ 1T ARAIRIENIRAVEIZ ZIXRIHF—HE

- FWOSEE — KIEHEES NIRRT A
- KIXFSIRE — BEREAERNAIZTIRY “sudog™ HRiEEN

### select

<a href="https://golang.org/src/runtime/select.go">Ff5 </a>

1. SCIBRTERERIERY " channel™ £

Szl

3. #BERBAY channel™ B8, SRS Tpause HEUJEHA select THY Tgoroutine (gopark()) T

4. RESBEEE— “channel™ AJERY, select THIXAN Tgoroutine™ FIEHIAERIT.
5. resuming mirrors the pause sequence

### A Go SIXHFIRIT?

#### Simplicity

BRETHHEIAG, TARTTHEISCIL,

o MERERTIAR RN, REESFEEINMIBINAY, “ - dvyokov**

g%%%ﬁﬁ%ﬁlﬁ‘é%@&, BEIXMLE, FA—EREIERMNEZ TIRAISEI BN SR ERTHRAY

#### Performance
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- @R TGo T BITHTAERS, XEFRILAURIE TOST LR MEIEZE
¥ “goroutine™ MUIKIE. 5.

- AILALL™ goroutine™ BESRIESHRERY
- AT LB — Lo

SR, MHLBEEBMSBEAN . XERUNELMIERE, FUXEEESRNNEFEEH
B [ETLAR AMLAE AL .

EXEMERESME, BELERENRSTHRINSEEK,

FRLATE ““channel™ SEEIROEZFMCRE, B &8RRI LADZEXFh **simplicity vs performance** Y
EHER.

<a href="https://www.youtube.com/watch?v=KBZINOizeiY">Gopher2017{3R(FEEHF) </a>

<a href="https://github.com/gophercon/2017-talks/blob/master/Kavyaloshi-Understanding
hannels/Kavya%20Joshi%20-%20Understanding%20Channels.pdf">£J¥T K </a>

<a href="https://blog.lab99.org/post/golang-2017-10-04-video-understanding-channels.htm
#go-de-bing-fa-te-xing">&&{#Hx </a>

fEdemoAZEIT " sync.WaitGroup iIXANME

S WaitGroup IR . BB —BEEFEIFTERY "goroutine ™ H1T5ERk, FEEZEFLIEN
17, EEIFFBRY “goroutine TSR,

WaitGroupEHB=1"73;%: ~Add(delta int)™,"Done() ™, " Wait()". fEERANR— NX=1/3%
ER.

1. AR INEE R D EfFgoroutinefYEE

2. "Done i HZTFAIA(-1)

3. "Wait THiTIEE, EEIFTERY WaitGroup T #E35 A0

WaitGroupfJzhae: B3I 7 —MRUBATIRNEENE, TTLA—BERBASIFRINES, 2ESTHREEN
HhiER, GNRBAFIFRNESEE=ETM, ATLUBIE Wait()RECRHAEE, BhIERERMEeH T,
ZIFTBRIBAFIES BB A LE .

WaitGroupiUFm2Wait() BJ LA RIEZEE 2T IR ESERTakid 74 RERIEE, MAEEslee
— NEERIRI R E

<a href="https://golang.org/src/sync/waitgroup.go?h=WaitGroup#L20" > &5 </a>
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