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o
(GOTZRYFE)
LS
B—E ¢ ABIREM SRR
1.1 chan
1.2 slice
1.3 map
1.4 struct
1.5iota
1.6 string
BIE R NsHIEMSSL R
2.1 defer
2.2 select
2.3 range
2.4 mutex
2.5 rwmutex
B=E R
3.1 EAE
HE . NEEE
4.1 WeEoy Ao REE
4.2 Ky Al R
4.3 BBRIHT
SBHE : FFRIEH
5.1 Channel
5.2 WaitGroup
5.3 Context
BARE  RES
6.1 REFHH
EHE ¢ go test
7.1 BORTTIA
7.1.1 BT
7.1.2 MEREIMA
7.1.3 7RI
7.2 BEHIE
7.2.1 FiPs

7.2.2 Mainjliz,
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7.3 SKE JRIE
7.3.1 testing.common/A 2
7.3.2 testing. TB#E[]
7.3.3 BTN SR
7.3.4 YEREMNASSHL IR
7.3.5 FRfBUINE SCE S
7.3.6 MainjUi{ SCHL IR
7.3.7 go test _{ERLHI
7.4 go testZ 3
7.41 3%
6 )\ZE : httptest
FNE  ENEF
9.1 Timer
9.1.1 HRIRFFLA
9.1.2 S R
9.2 Ticker
9.2.1 HRIRFFLA
9.2.2 SCF R
9.3 timer
9.3.1 S R
9.4 245
9.4.1 FRIRE R &
F1E EIRME
10.1 fAj4EAr =70
10.1.1 %
10.1.2 {55 FAFLI
10.2 A] S ERER
F1+—%F : GOESIRAEHE
111 GOEE ¥

11.2 GOVE S 1k
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Sl
Yt (GOEXRZIE) H HEMEH FH B (BookStack.CN) HITME, LT 2019-08-10,

Ptk (BookStack.CN) REMXERFS, BIE |AXFINE, URNXEABTHERMNSHTE,

NIEATEMNR(WEMEE, 1% (BookStack.CN) JMEUMIAXEARTMIRKRRSHIR, MREEMIEE
REVIRAEHR, RUXEABTEANGENMTS, SEBAIRE, IERIEEEF, FNIRNER SHNEBRMHESE
BE—TA

Eit, MREEEHEIF. £ENEIFBIEMEBREFMANIAXE, KBS FE $H%(BookStack.CN)
FFNRRERB LIZH— M HE !

WNR L FISAEERMBTEIAR, BE $#%(BookStack.CN) FREVERFAUSHY, AR EANREHRALHE X,
AMAXRIE: Hongcai Ren https://github.com/RainbowMango/GoExpertProgramming
SZi%thhb: http://www.bookstack.cn/books/GoExpertProgramming

FEEEM: http://www.bookstack.cn

HHFAE: https://github.com/TruthHun

AF, IBFREAEOR | BiFIRNENEE, BEMIRNAEE, WREE —FIRFIEARIEE, BRI
R R ERRE R E,

A% {3 Pk (BookStack.CN) #zE _4-
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(GOTZHImTZ)

XR—AFRNGOIESHEMEH, FBEIHIRGCOREFRMATRER, WEIMA~
MRS ZE T T

ETHEHX

BAEDNEREEKRE—NER, BREMER A chapterXx”, HRXXRTETFS, NEHAILAOFT,

fflgn, E—EBXBHchapterol,

IR S

BNEDEWNR—NRBXG, XEmRENA7 [T] - [EEXHE].nd”,
flgn, REFE—THFEBXHRH1.1-go_schedule.md,

Er FBRXEHRRABGRII = , MERETABRNBERR.

A

BENKERIZEER T inagesFEXHP, BWHNEBL—&R, BAA" [ANXEBE] - [FANERFS]-[BA
g]”o

g, E—1%E—5kE &< R chan-01-chan_queue.png

BWEMRBERARE, UEENHE, BRFEREXGGSERR—X, RREHRE,

HETH

ZF:FSEPFE%E@UH%B{%)EH ProcessOn ?’:Eé%IE;—'EEL
YN =
FFa 1515

FHaF i
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(GOTZHImTZ)

XR—AFRNGOIESHEMEH, FBEIHIRGCOREFRMATRER, WEIMA~

IE e (FRILENR RIS )

RRAFE(RUABTB RIS E5EF)
MR 1+
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AEFENABENNRIBLEN, thkillchannel, slice, maps, BdWEEESMERIEN O, RILRIAIR, CALE
5 —LEERITERRK,
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—_

1. IS

channel@GolangEiBSEHEEHIIgoroutineBlfEEA N, tbUNixBEEBESRAMELRE, channelFERA T
FER&goroutineBliB{E, MNRFEBHEBERE, BIERASHRRAIGIERBR,

EENRBEAHESTchanneI9SSRHE, SEFR EXERTIRIBIERE BB Hi%

2. chan#UELEH

src/runtime/chan.go:hchan z'E)'(TchannelE’\J%&}Eétifi\J H

1. type hchan struct {

2. gcount  uint // SHIASIF RIS TR

3. datagsiz uint /7 BEAIIKE, BVa] ARt &4
4. buf unsafe.Pointer // FRIEBAFITEET

5. elemsize uint16 /! BATTERRKN

6. closed uint32 /7 FRRRARES

7. elemtype *_type // JTERHEE

8. sendx uint /7 BNIITHR, TERTTREANNFHREIATIF R E
9. recvx uint /7 BAIITHR, TERTu R MBI S B s
10. recvq waitq // FRREIEERIgoroutinefAsy

11. sendq waitq // FF5IHEMgoroutinefA3l

12. lock mutex // ERPL chanRAvREE

13. 3}

MEIREM I A B Hchanne1HEAS, KEUER, goroutineZFFBAGILERM, TE AliHAHERIE,

2.1 MHEAT

chanRERsEIR 7 — MAFBATIE R HE A X, AT KEREIZchaniEER],

TERRT —1NEIEF6e N TR channel/REE:

make({chan int, 6)

hchan
TR A g e At Wt i
buf : T T
sendx = 3
recvk =1 |

A A4(E A Pk (BookStack.CN) i -8-
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o dataqsiziB’RTPATIKE A6, BIF[EF61TTEHR;

o buftg@EPAFTIRIATE, BAIIRERIRFNTTER;

o qecountRRPAIIFEBEFWNTER;

o sendx¥EREEEANBIEGFMHENAE, BUE[O, 6);
o recvxiERMIZAIEIRENEIE, BUE[O, 6);

2.2 FE1EBATY

MchanneliE#iE, tRchannel BHXATHEEGEEPKX, HalgoroutineS#PAE, Echannel5#iiE, 0
RchannelZHXEAHEEZBEEPX, ZHAigoroutinex#FAE,

#HFEZEMgoroutineE&iEEchanneIF9EFATIA:

o FEiZPEEMgoroutine#@channel 5 A #iIEMgorout inelREE;
e EABFEEMgoroutinef#MchanneliziiiEfgoroutinelkfEg;

TERIRRT —MNEBEE$XMchannel, Bl goroutinefAESFHIEEIE:

make({chan int, 0)

hchan

gcount = 0

datagsiz = 0
buf
sendx = 0
recvx = 0 — G G| G

recv

sendq

EE, —MRIBER TFrecvgfisendgZ LB —NMHAE, RE—MIY, BBFRZER—goroutinefEMselectiEal@
channel—ASHIE, —HiRHUE,

2.3 REER

—“/channel REEf&iE—FpEAAY(E, KEFEFMEEhchanIEEM R,

o elemtypefXFTHEE, BHTFHIBEERTERIIEE;
o elemsizeXTEE K/, AFEbUFHFEAMTEME.

-\ U
2.4 i
—AchannelBEI{X R 1F#H—{~goroutineixs, AFEREN, FAERFLIHLIFIEE T IZRANEE KNSRI #R I,

AR RS{E B PAL(BookStack.CN) FzE -9.
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3. channelixg

3.1 €lZEchannel
gl channelfyiTFELFr L2 B {thchangM, EFRARREENME PXKEHmnakeiBaEAN, buflI KNS
KINNEHAXEKEHERE,

BlEchannelfy LB 40 T AR :

. func makechan(t *chantype, size int) *hchan {
var ¢ *hchan
¢ = new(hchan)

c.buf = malloc(JtHZEI K/ N size)

c.elemtype = jLEZER

1

2

3

4

5. c.elemsize = LRI AN
6

7 c.datagsiz = size
8

9

return c

3.2 [EchannelE#%3iE

B—channel P EEIBRE BITIZN T :

1. WREFHEWATIrecvgAi I =, HEBEAXFEERBEHELEENX, N EREMrecvgBlHG, FHIELHIE
BN, REIEZCREE, FREAXTIE;
MREHPXPEERMUE, BREEARIX, EREXITIE;
MREHPXPEEESRAUE, BEFLEIBIESAG, BHai6IMAsendq, #ABER, FFHifgoroutinel
g,

BRI E T

A A4(E A Pk (BookStack.CN) i -10 -
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Y

15280
goroutinefil
Asendqg , &

b IREE

EHIES NG

=
Friakix

Y

MrecvgBl - ‘
—4G

M

Y

Y

Y

Y

HEERES A hEE
MREEG buffAR (MRER AR
EAiENE)

3.3 MchanneliZzf{iE

M—"NchanneliZFIBRE EITIZAN T :

1. WREFHRIEPATIsendgAihZE, BRBEEAFX, EfkMsendgEIHG, IBCHEIEILL, REIECHEE, &
E4:VSUR R

2. WIREFHRIEPATIsendqgAiR T, WHNIHEBEAXEH, NEAXPEEPISHBIE, ECHHIBEEAZIXE
I8, 1BGMREE, ARIEENTTE;
MREFXPEHE, WAEFXENHEIE, ERIZEUTTE;
¥ HEigoroutinefilArecvq, #HABER, FF#HSgoroutinelfig;

BRI E TR

AR {E A P4k (BookStack.CN) #i2 S11-
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528
goroutinefl
Mrecvg , &

b IREE

Frigsd
Y
N SENR seggﬂlf
Y M
Y Y Y
Msendgil, Mbuffh B
-G H— R
Y
Y Y Y
M GrRRiEHE MsendgilH, MbufriEg,
1z —4G — R
Y
PCHEES
MbufflE
“EohkEI

MREEG

3.4 X[channel

KXHchannel W 2iErecvgPRIGEERIREE, KIZBEAGHEBIEMEHnil, EBsendgPHIGEEMREE, BXLeH

panic,

BRIEZSN, panicthIMHYE RiZ=RER:

1.
2.
3.

XFEHRNilchannel
XHABZ K FABchannel
BAELZxHAchannelE 3R

AR {E A P4k (BookStack.CN) #i2
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4. BILAHE

4.1 E[gchannel

&R, BREchannelif REEAT RIFTIEWEIE, KirEtheBEREIchannel,

FA4NEchannel s LB T S1EE, FriBgEchannel RN channelf)—MERRRSI, XIRCIESERconst{g
MRS A RIER—MEIE,

e func readChan(chanName <-chan int): BiZFSRERBAEBIEEMchannelFFiEZENEIE
e func writeChan(chanName chan<- int): @IHESERERIAILREEBchannelFE AEIE

—NEBRROIFEFINT:

1. func readChan(chanName <-chan int) {

2. <- chanName

5. func writeChan(chanName chan<- int) {

6. chanName <- 1

9. func main() {

10. var mychan = make(chan int, 10)
11.

12. writeChan(mychan)

13. readChan(mychan)

14. }

mychan@ME##Ichannel, fireadChan()SHFRAIT & ABIchannel REERRI%, writeChan () SHIRHIT 1
AMchannel REEFARE.,

4.2 select

fEAselectAI AT Z channel, tEANMsIEZ Nchannel, HEAE— N channel BHUER, #iMEIZHIIE.

—MNEBEAROIFEFNT

1. package main

2.

3. dimport (
4. "fmt"
5F "time"
6. )

74

o

func addNumberToChan(chanName chan int) {

for {

©

10. chanName <- 1

AR RSE B PAL(BookStack.CN) FijzE _13-
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11. time.Sleep(1 * time.Second)
12. 3

13. }

14.

15. func main() {

16. var chanl = make(chan int, 10)

17. var chan2 = make(chan int, 10)

18.

19. go addNumberToChan(chanl)

20. go addNumberToChan(chan2)

21.

22. for {

23. select {

24, case e := <- chanl :

25. fmt.Printf("Get element from chanl: %d\n", e)
26. case e := <- chan2 :

27. fmt.Printf("Get element from chan2: %d\n", e)
28. default:

29. fmt.Printf("No element in chanl and chan2.\n")
30. time.Sleep(1 * time.Second)

31. 3}

32. 3}

33. }

EFEHReIEMm AN channel: chanlflchan2, E#addNumberToChan()ZE & EE Nchanneld EHAMES AL
1B, Bidselectr]LAEIEHE Nchannel, EE—NeliERFIMERILH EUIE,

EFmmT:

1. D:\SourceCode\GoExpert\src>go run main.go
2. Get element from chani: 1

3. Get element from chan2: 1

4. No element in chanl and chan2.

5. Get element from chan2: 1

6. Get element from chani: 1

7. No element in chanl and chan2.

8. Get element from chan2: 1

9. Get element from chani: 1

10. No element in chanl and chan2.

MBI, MchannelmiEH HIEMINF 2RENAY, X EselectiBAIMS NcaseMITIIF 2N, XTF
selectIEMBFRBESBEIIET O,

BT XNROIERIRZ : selecticaseiBAlichannel fA&PEE, REchannel S E B, XM TcaselEAldm
ERIEAEchanne 1N SEMBEAREENSE, HERE BN ASEHFIgoroutinelIAZIEFAY, MER
R mE,

4.3 range

BT ranger] A3FE M channe I HERE, FREBH —IMHE—, Schannel PGB HIENSPEEDLR]

AR R4 E A HEk(BookStack.CN) #J5E -14-
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goroutine, SifchannelRJPHELIENIHI—H%,

1. func chanRange(chanName chan int) {

2. for e := range chanName {

3. fmt.Printf("Get element from chan: %d\n", e)
4 }

5. }

EE: tR@EltkchannelE&iENgoroutinelR Y, RAEEMEXMERESpanic, BMllrangelG &K AE,

AR A FAk(BookStack.CN) #4%E -15-
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—_

1. IS

SliceNHMzZSEAE, IITHAELM, ATUSEREITY B, F5F, KMERPLLRAERE,

EEARE, MRANTHEERIMEIAG, Br]EEBRBNFEUR. SliceTUMFRERER, ATIHERER
SKRERA R, EREAEESKMRE,

2. MBI

REEGG, BATFR/LEE/LERRBATRINNS1icelIE@RERE.,

2.1 &E—

TEEFEHTA?
1. package main
2.
3. dimport (
4. "fmt"
5. )
6.
7. func main() {
8. var array [10]int
9.
10. var slice = array[5:6]
11.
12. fmt.Println("lenth of slice: ", len(slice))
13. fmt.Println("capacity of slice: ", cap(slice))
14. fmt.Println(&slice[0] == &array[5])
15. }

EFRERE: mainRBHFEX T — MM KEMEI K Harray, RARENX T —MIAslice, tIEEEREN T
=, BRETHsliceKEMBE, FIMIFMNE - NTRIMBANFEN TRIMUZEBE,

SEZER: sliceilRiEfHarraytlE, SHEELEFMEZT(E), sliceBBfIERarray[5], KE N1, B=H5,
slice[0]#Farray[5]ht4E[E],

2.2 I

TEEFEHTA?

1. package main

2o
3. dimport (
4. "fmt"

A A4(E A Pk (BookStack.CN) i -16-



1.2 slice RIHR f i 5 ID: find world fine

=]

func AddElement(slice []int, e int) []int {

©

return append(slice, e)

10.

11. func main() {

12. var slice []int

i3, slice = append(slice, 1, 2, 3)

14.

15. newSlice := AddElement(slice, 4)

16. fmt.Println(&slice[0] == &newSlice[0])
17. }

EFERE: RAddElement () EZ— MK —1 =, EBxZappend#tl A, FiREIIA, main()RBHPE
=M, Fatlsdappend 30T, EEIEAAJIELement () L@t Fappendi#F4NTEEEX —4
MEtN B newSlice, REHIKTEtIA newSlice5IBtIA slice 2B A —R1ZAEZS A,

W

SEZR: appendBBAITHSFII A FERDEBTFMIETER, MRTE, WEKEHRBEFMWEZE, HFHES
B RIRRA2MEEK1. 2568 (BURTH RRZBA/N) , KREIPKIRMITT MiXappendi®fF, H—XR=[EIEKE4,
FTASE Z)Rappend REBY &, FIUHIBEMIFBEA—RFMHEZE,. BFIBH true”,

2.3 @EH=
THEEFHGolang BB mmE, EFREHMTtA?

1. package main

3. dimport (

4. "fmt"

7. func main() {

8. orderLen := 5

9. order := make([]uint16, 2 * orderLen)

10.

11. pollorder := order[:orderLen:orderLen]

12. lockorder := order[orderLen:][:orderLen:orderLen]
13.

14. fmt.Println("len(pollorder) = ", len(pollorder))
15. fmt.Println("cap(pollorder) = ", cap(pollorder))
16. fmt.Println("len(lockorder) = ", len(lockorder))
17. fmt.Println("cap(lockorder) = ", cap(lockorder))
18. }

EFERE: ZERFEFIRBselect SIS, ERHPEX —MKER1089t)Forder, pollorderfllockorders
SR ordert]F#Torder [low: high:max #REEMMILI A, REEFR D HIFTEIpollorderfllockorderfI®
ENKE,

W

SEZE: order[low:high:maxi#EFEERNorderi# T, HtIEEER[low, high), FitIAETER

AR RS{E B PAL(BookStack.CN) FzE 17-
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max, order{EH2{ZMorderLen, pollordert]lFiE8IRorderBIFI+E5 I, lockorderigfiRorderky
BEIEHNE, BlRordero i TMER, FLA, pollorder#llockerorderfyKEFNABEHBRorderLen, HI5,

3. SliceIIRIE

SlicefiTHAIM, KEPENAFER, EREHATENEMFIUSENBNESRHEMFIISIice, TR
REIMERZ R BN BESINH,

3.1 Slice#UBELH

/EEE_'JE",EP src/runtime/slice.go:slice ES{TSliCGEqﬁ}EgtW:

1. type slice struct {

2 array unsafe.Pointer
3. len int

4. cap int

5.}

NHIESHESLicelREH, arrayltHEAREMA, lenRRIHKE, capRRREMATE,

3.2 {EFfmakegliE#ESlice

{EMmakeXel@ESLlicelt, AJUEIEERENETE, SIBNEESSE—MAE, HENKENETE.

a0, B8 slice := make([lint, 5, 10) FAEIERISlice, MU TFEFIR:

slice := make([]int, 5, 10)

len
.IJ"_
slice — i i TR ]
array DDDDDDDDDD
len=5 : ““““,
cap = 10 i

ZSliceKE X5, ENaJUAEA TIRslice[0] ~ slice[4]FRIZEEMMTE, capacityn10, RRELER
slice RMFHTEN T URAMEFRNEEAE, BEiRERMBRNER,

3.3 {FA#MLAEEIESLice

A A4(E A Pk (BookStack.CN) i -18-
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{EEMAREIESlicer, Slicel35EHEER—ZORNTE.

40, 1BR) slice := array[5:7] FTEIEAIS1lice, EMIUNTERR:

array := [10]int
slice := array[5:7]

len
|
= L S
slice
array array 0 1 2 3 4 5 3] 7 ) 9
len = 2 A ] ~
cap =5 I

thE M Barray [5]1FF 3R, ZIftBarray[7]4ER (ASarray[7]), BItIEKER2, BAGEMNWABTEME ]
FEITNENTE, Blcapacityfs,

AN R RFRIRIFRTR—RAE, XtRERAIERFE IR,

3.4 Slice ¥'®

{EMappend@sliceilB TR, MRSliceZRAE, FaMASlicel &, FBEFLEH—R—REXHIA
77, BESliceBUEEIEFSLice, AFiRMEFSlice, FREHBIFRIEEMEE,

Fgn, HE—4capacityf5, Hlengthth y5M9SliceBRBMINTER, MELEY S, WITEAAR:

AR A FAk (BookStack.CN) #47E -19-
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len
|I|
slice —
1 1 1 1 1
array
ir&mi
len="5 o
cap=>5 '
cap
s
len
Y |
slice
1 1 1 1 1 ol ojlo0(0}]0
array
reB
- len =5 ! . N
cap = 10 '

FRIBMEAXOEE, RIEESlicefXIBENEIFSLice, BMMIBHappendEy BERERM. LEAN, ¥EE
$iHISlice KEMRES, BRBMSRFATT10, FSLicelRIBHAENE THslicetmIMEATR,

T ERENEEREMEU TN :

o MNRFESliceBE/NTF1024, NMFSliceBEIGY K AERM21E;
o MNREFESliceBEXRTET1024, NFSliceBERHT KAFEFKML. 25(Z;

M append () @SliceiRM—NTRILMSEANT :

1. {BWSliceBEWHA, MIEFHTHRIENM#HZE, Slice. len++, RE[FESlice
2. [FESliceBFEARTS, NYESlicek¥y w, ¥ BFEEBEIHFHSlice
3. BHTZEEM#EFHSlice, Slice.len++, IREFHEIS1ice,

3.5 Slice Copy

{E/Mcopy () RERZRFENMMIAR, SFRDAOEREZNMENZ BRI ERNSER, EIRERMmMIAK
EN&/IVE.

FIaNKE R1089t F IR RKERNSHIA R, FRENSITE.

R, copydBRAZKREN B,

3.5 ¥iAtIA

AR A FAk(BookStack.CN) #45E -20-
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IRIELAS I A ERFRBItI A —BR(ER  slice := array[start:end] AT, XMIEMMIIRFEBEEETRNEE,
LR EFtIENBERMstart FlAE Barray4ER,

tEa FTEAEAMIA, KEMZEME —N, EARBRAFHL:

1. sliceA := make([]int, 5, 10)

2. sliceB := sliceA[0:5]

RIBMAERI A ERIIAEE R —MEL, BtIAENtIEESE, Blslice[start:end:cap], EFcapBlhii
tIANEE, HATEAEBIFEFIRME, WTFFR:

1. sliceA := make([]int, 5, 10) //length = 5; capacity = 10
2. sliceB := sliceA[0:5] //length = 5; capacity = 10
8. sliceC := sliceA[0:5:5] //length = 5; capacity = 5

XA FHEREN, #EGolangiRIBEREBILE, TTIEERFLIHRIERR,

4. YRIETips

o BIRtIAMPIRESLAFEEMNERTE, REBREMIRRTT FRE, BN TRAMEE,;
o tIRENRFEFIMEIMENRTENK
o ZEBEASMIFEER—1HE, UMEEHR

5. Slice@st

o BMIAEEE—NKESA

o BMIAREBRETIHAIFNKE. RERATARTE

o EMlen()HHEIAKERBIERENO(L1), AEEEAIA

o {EMcap()ItEIAEERBIERERNO(1), AEEEMIA

o BHRIEBIIAE, RAEENEME, BANRABRZNMEMAME
o {E£Mappend()EAIFEMTRREREMAT R, ¥ EEHEREMHRNIA

A A4(E A Pk (BookStack.CN) i -21-
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1. mapfUBLEM

GolangiImapfERABERIEANKERLI, —MEEREFIUBSMEERT S, thllbucket, ME NbucketFhiRTE
TmapHHy—NE—HBEN,

map%ﬁ}Eé‘tMEE runtime/map.go/hmap Z’E)‘(

1. type hmap struct {

2. count int // MRHREFERTTEANE

3.

4. B uint8 // #§/Rbucket#EHMIA/N

5.

6. buckets unsafe.Pointer // bucket¥{#HiEsT, EAMA/INA2/B
7.

8. }

TERR—/NAE4  bucketfmap:

hmap
count
bucketD
B bucketl
=
B bucket2
buckets ! bucket3

ABIR, hnap.e=2 , Tfihmap.bucketsKER2/BA4. TREITRFZERREINEMbucketPiHITFE, &
HodF22E10,

bucket TRZBBMRMLEDIZ MG, FTiBRY wmaim KR LF#MREbucket,

2. bucket#UIELEM

bucket#BIELEMIE  runtime/map.go/bmap XENX.:

1. type bmap struct {

2. tophash [8]luint8 //7Zf4Ma#{EMS8AL

3. data byte[1] //key value¥i:key/key/key/.../value/value/value. ..
4. overflow *bmap //jiHbucketfit

5.}

B bucket FTCATFAESMBIERY,
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e tophash2MNKENSHIFAE, BAEEERNE (CERMNEREABERUMERNE ) FAZRIbucket NG
FENSMUEFMEEIZRADR, UHEELLE,

o dataX7FHMIRkey-valuefliE, FHiF=Rkey/key/key/..value/value/value, WMEFEHREATTE
FHNTFHERAZEIRE,

e overflow FEEHERMIRE T —1bucket, EULIGFRE PRIDEIZEEER,

R bffPdataflover flowHARAELMIAERERE XK, MEEBETIETHEEEITIICIN,

TEIRRbucketfzH81 key-value¥t:

> bucket tophash0
hmap tophash tophashl
count -
bucketd key0 :Dp:as:i
ophas
bucketl
E buckEtE key7 tophashd
bt i valuel tophash5
buckets : bucket3 tophashé
value? tophash7
*bucket

3. & HsE

HEANSU L HEMNRBIEER TE— MNoucketht, FAIFXLRALLE T W, GofF Al R RE PR, B
F S Mbucket JATZERSMNMEENT, FFLAE—bucketZFHEBITS MEEN RSB RIE—MEEN, BAEMUEERN
BXIEbucke tiE R,

TERRFEHREHmap:
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bucket tophash0
hmap tophash tophashl
count
bucket0 keyO top:as:i
i » ophas
bucketl
B bucketE key7 tophash4
it i valuel tophash5
buckets bucket3 ca tophashb
value? tophash?
*bucket
bucket bucket
tophash tophash
key0 key0
key7 key7
valuel valuel
value7 value7
*bucket *bucket

BHERARANREER,

bucket#IBEMIER T —NbucketByigHFiBoverflow bucket, fﬁ%ﬁﬁﬁbucketﬁzZ{—Fﬂﬁiﬁ‘aﬂjE’Jr‘Bﬁ
ERE T EENER, FHREEETURIEMREEREVIE, 5

o BXE
Zi=HI8, B

HSBFANA,

4. TAFEEF
AHEFRTFEHEE—MEERAIXREL, 28

1. taEkAF = 8% E/bucketHiE

flgn, SF—1 bucketHEHR4, BE4IMTREWHRERRKIY, XNEHFRMAFEFH1.
BAERFEFNHEFENESENKR), BIHEEFZEHITrehash, thEIRENEHRER:

o MBHAETFI/, HAZEFARR
o IBERAFIK, WHIAHRTE, FERER

BIMRERNIUN AR FAILREEARE, EiRedisSEMARAHEFRKF10t7iEft & rehash, MGoMEETF
EFAZE|6. 5B A& rehash, EARedisBIE Nbucket REEFL1MNMEEN, MGolbucket A]EFSMNERIENT,
FrLAGoa] MBZE S A R+,

5. A#EANT B
5.1 ¥ BRIRFEHE

ATHREVNEE, SFTRFERMEnapl, MENERTHET &, 1 AXMRLRUZTERAEINFER, Mkl
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1.3 map WHR it A ID: find world fine
BHRERGE -
1. H#HETF > 6.50, HEIFEIE bucketFERRIENIAZI6.51,

2. overflow#lE > 2/158Y, thBloverflowiEi#BiT32768H,

5.2 ST H

SNEEFIKRE, FMIHE—Mbucket, HlbucketKERERM2(E, AfRIHbucke t BRI EIFRIbucket,
EREIWMNRmapTFfiE 72T HIkey -value, —RMERTIFREM LR KRRIER, CoRAELS TR, BERIL
[ElmapBf i A&k — X IRE, BRI REN,

TERRTEE&—bucketmHEImap (A THASE, EFbucketEEE TvalueXig):

e
count = 7 - ophas
ey
B : 1 kE‘}l‘l
key2
buckets . key3
oldbuckets teyg
ey
keyb
ril
*bucket

HaimapFE T 7 MNBEN, RE11Mbucket, MiGEHEF N7, BRIGARIERIESMAY BIRFE, ¥ aZEBE
FiGEARBBE AFbucket,

HESMREMEAR, Mk E, ¥EaEREENT:
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bucket
tophash[8]
ey
keyl
key?2
key3
keyd
key5
keyb

hmap >-| nil
count = B bucketd ———— Grickat

o _ -
B=2 bucket0 bucket
bucketl |——— tophash[8]
buckets keyOinew)
oldbuckets nil

nil

nil

nil

nil

nil

nil
*hucket

hmap#iELEFoldbucketspi g B /Ebucket, MbucketsigE T HEREMbucket, FAVRIEMN#EIEARN
bucketHd, &N maphyifali@Eaft&iTH, Boldbucket s ENIZESHIMITITR, HoldbucketsHHiE
EX eI ER, Mbfoldbuckets,

EemEnRERENT:
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WHE A ID: find world fine

bucket
tophash[8]
ey
keyl
hmap key?2
count = 8 key3
keyd
key5
keyb
nil
*bucket

i . -
B=2 bucket0
bucketl

buckets —_—
oldbuckets

bucket
tophash[8]
keydinew)
ril

nil

nil

nil

nil

nil

nil
*hucket

HIEMI T IEFEbucke t FAVMENIEFAE T #ibucke tRURIE, FBEARBEIFFETHbucketW/FME, KRR
IEIRERLERESR, BERERBIITHIFHANA,

5.3 £8¥ &

FHBEEY A, EMFLEARRYT KBE, bucketsBEALE, EMM—EXIIEET FMITINIE, IEMERIREN
EHHSI—IX, UAMfEbuckettIERXES, #MRIEERMFI, ERIHHRT, LCWNRERAER, MBEEFSE
RE— /&R RIbucket, XHRERoverflowkbucket MEIBE, BRAHEFIARE, AMEEMITEEMTN
B, WMTERMR:
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bucket e bucket > bucket
tophash[8] tophash[8] tophash[8]
key0 i il
nil nil nil
hmap nil nil nil
count nil nil nil
nil a1l alll
B . > bucket0 nil nil nil
bucketl i L AL
buckets nil nil nil
olBriikots bucketN *bucket : *bucket — *bucket
bucket - bucket
tophash[8] tophash[8]
i il
nil nil
il ! - il
nil il
nil nil
nil nil
key6 nil
nil nil
*bucket *bucket

J:E—I'J—L',, overflowBJbuckt R XENBEM, HENESEE, W HIT—XRFEY H, BlbucketsPERT,
HEHELFoverflowlbucket HESFL, BITE TZEXSREIAOIE,

6. BIITFE
EFEEWNT:

IRiEkeyBEEHIEFHE

R EERAShmpa . BEUEEbucket i &

S A ES I tophash#EFE

MR tophash[i]PEFEEMRFERS, MEKEZbucketPAIkeyEHITEEE
SRibucket;&BKEI, ML T Mover flowkIbucket H&EK,
MRIFIATFRITIEE, MLEMoldbucketsER

o a0~ WON R

i MREHAR, EAREREZE, MIREENEENOE

. AL

1. RiEkeyBEHBHE

2. EWAEERAMShmap. BEUEMEbucket i1 E

3. BHizkeyREBCLEGFE, NRFENEEENE
4. YNRGHIIEkey, HEkeylEA
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—_

1. AU

i}

GoMJstruct FEEARFFERMIT Tag RIFERM—LEHRiC,

% Tag PMUNB—NFRHERLER, AAEEBEATRIUIR, reflect BHRRETIERMF 1a0 BIFGE, T
A Tag HiAtEEE—EIN,

2. TaglMAfR

2.1 Tag#m

e

Tag BEBR—NFEMNR, BEFETHR:  USHEAIEH key:value X o

H}

NEETEEN

mi

<L)ﬂl]

o key | WAREEFNH, FNBENEEIEHFMN
value : PAXXS|SHRCHIFFT &

o IE: ESHIETEETIE

ITFREBBATR, MEEREFRMEX, XATIHEA 1ag MM

1. type Server struct {

28 ServerName string “keyl: "valuel" keyll:"valuell""
3. ServerIP  string “key2: "value2"®
4.}

FIRXHS  servername FERHY Tag @gﬂﬂﬁ\key—valueiﬁo serverip FERHY Tag R@@—ﬁ\key—valueﬁo

2.2 TagRStructf—Bn

FIEY, Ta0 REERFZISHAERH, MEFEEFRRETIRIE a0 B9HE EHAER, BRELXTHE—T
GO EE st ructFEEM,

PATR reflect BIFRRYSEEISIR, BERTHN5EXANTRNFR,

1. // A StructField describes a single field in a struct.

2. type StructField struct {

3. // Name is the field name.

4. Name string

58

6. Type Type // field type

7. Tag StructTag // field tag string
8.

9. }

10.

11. type StructTag string
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A0, R NMEMERENEMTEET structtag , MERXBE—D string . HEMENR 19 HIZLHMIK
FERRY— N ERLERSY

2.3 3xHITag
StructTag L—.Exl-:{,itT Get(key string) string Ti;ﬁ;’;ﬂﬂﬂ Tag , ZI_TWJQD-F

1. package main

3. import (

4. "reflect"
5. "fmt"

6. )

I

8. type Server struct {

9. ServerName string “keyl:"valuel" keyl1l:"valuell""
10. ServerIP  string “key2:"value2"®

11. }

12.

13. func main() {

14. s := Server{}
15. st := reflect.TypeOf(s)
16.
17. fieldl := st.Field(0)
18. fmt.Printf("key1l:%v\n", fieldl.Tag.Get("key1i"))
19. fmt.Printf("keyll:%v\n", fieldl.Tag.Get("keyl1l"))
20.
21. filed2 := st.Field(1)
22. fmt.Printf("key2:%v\n", filed2.Tag.Get("key2"))
23. }
EFREHIT:

1. keyl:valuel
2. keylil:valuell

3. key2:value2

<z \\
3. TagFEMEX
KRB tag@BEAKFENY, XBHTERtagNEXSIEERE, UATEESIRZEIRITRE
yﬂ json:xxx ;E‘—,;ﬁo

ERARSPTANSHEEMIEMANE, ERRANEtag, EMERF]AEMtagRREMENINE, L, BT
B9 encoding/json B, BIBAYF—NISONEUE unmarshar HE—NEMIK, LWIRRPIMERTTag. ZEEX—LE
W, RABSZZMNIRE tagfhn] OFREIRD ISONEIRIE RALERIA,

BZ: ERETstructitaghstt, ABTEWMjson, ormEEFNNA, BRI NRRBEXREEMN, =F, REIU
EXF—Mtaglil, REBREGEEIE,
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4. Tag® WAZE

WHE A ID: find world fine

ENMtaghix, TERISONBIRRMT. ORMBRETSE,
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—_

1. AU

i}

HiiEiotaBATFconstRIANAH, HINTIEHEERNTHIA, constFRRAFEIN—{TiotaEBEEL,

{ERiotar]ABEEEX, BEEMNMSNEZFEEE, SNEHANFIEZAARLGH T EREMRENIER. T
MNBALENSEREERTR, HIME—NHDEE—THEIIMEFRE, NEELEER ERZIBICIZZLERN,

2. B

RERE, BRINELANEERNNMIF, BTFRNBATNYFiotat R E &R,
=y

THEEEXRTGCORE, THEITEENERSL?

. type Priority int

. const (
LOG_EMERG Priority = iota
LOG_ALERT

1

2

3

4

5. LOG_CRIT
6 LOG_ERR

7 LOG_WARNING
8 LOG_NOTICE
9 LOG_INFO
10. LOG_DEBUG

FEABRETFASER, EXT-HARRATEINWEE, FELE WPriority, KFRAHIntHEE,

W

SEL

M

iota¥]t4{E 0, tHEILOG_EMERGENO, THEHIENEEDIE1,

1=

TERBEEGoRS, BRIBIMEEERSL?

1. const (

2 mutexLocked = 1 << iota // mutex is locked
8 mutexwWoken

4. mutexStarving

5 mutexwWaiterShift = iota

GF starvationThresholdNs = 1e6

7. )
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& H R

A EIBENEGo B FiiiMutexBISKIL, ATIRRSMIRSMH IR,

W

SEE

i

mutexLocked == 1; mutexWoken == 2; mutexStarving == 4; mutexWaiterShift == 3;
starvationThresholdNs == 1000000,

BRIBIMNEEERZL?

1. const (
2. bit®, mask® = 1 << jota, 1<<iota - 1
3. bit1, mask1
4' —r —
5. bit3, mask3
6. )
DE B
BA_ERFBEYBGoE /53 HH,
SEER:
bit® == 1, mask® == 0, bitl == 2, maskl == 1, bit3 == 8, mask3 == 7

3. FRm

RZ P LREZAIMN XY

1. iotaffconstxBFHIMAHEE 0
2. constFEERAEINE—{TiotalEREL

BEEHOXAER, EIRFHFNAEELN, HXAMNIR

o iotafXFT TconstFEERRIVITERS| ( FHRMOFFEE)

&

AR E NI RIFISLINELE, hEAEM, FRIEZS, constBAEEMER, MFE—MEELTIEE -
N, BEMEENRLIBERAN, MWK CEHRAI,

TEERREZMNE T XERNE:

1. const (

2. bit®, mask® = 1 << iota, 1<<iota - 1 //constFEEREE01T, Bliota==0

3. bitl, maskl //constEBA%E11T, Bliota==1, RARME LEENESR
4. — — //constEBA% 21T, Bliota==2
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WHE 5L ID: find world fine

5. bit3, mask3 //constEBASE31T, Bliota==3

o FBOTHIRANEFEND bito, maske = 1 << 0, 1<<0 - 1 , FrLAbitO == 1, mask® == 0;
o FBIUTHBIERERARNMEE—1T, BN bit1, maski = 1 << 1, 1<<1 - 1 , PFBAbit1l == 2, maskl == 1;
=3

o FATREBENEE
o FBIHTRBIWERANMBHAE—1T, B bits, masks = 1 << 3, 1<<3 - 1, FTADitO

4, YRiFRIE

constRAE—1TTEGOREM spec HUIBLEMIE AR, specERRINT :

8, mask® == 7;

1. // A ValueSpec node represents a constant or variable declaration
2. // (ConstSpec or VarSpec production).
3. //

4. ValueSpec struct {

5. Doc *CommentGroup // associated documentation; or nil
6. Names []*Ident // value names (len(Names) > 0)
7. Type Expr // value type; or nil
8. Values []Expr // initial values; or nil
9. Comment *CommentGroup // line comments; or nil
10. 3

XEBEH(IRXEvalueSpec.Names, BEMIFFRRET —ITREXWEE, NIR—ITEXNNEE, B4
ValueSpec.Namest] B K EE AN,

constiRLFR ERspecEBMLI A, FAFRRconstFHIZ1T,

P CAZmIZER(EME & BRI hEZAN T :

1. for iota, spec := range ValueSpecs {

2. for i, name := range spec.Names {

3. obj := NewConst(name, iota...) //Mit¥iotafE\, BTHEEE
4.

5 }

6 }

M EEFIUEBME L iotakif EEiEAconstRMZRS|, BITHEEZRK(EAiota, EEHARREBIE,
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stringin/ERE

GotRAERE builtin LAHTABEREXRBMNEN, BRRBATF src/builtin/builtin.go , HERXFstringhIEidiN
T

1. // string is the set of all strings of 8-bit bytes, conventionally but not
2. // necessarily representing UTF-8-encoded text. A string may be empty, but
3. // not nil. Values of string type are immutable.

4. type string string

FilAstring@8LLFFHHIES, BEEHR—ERUTF-84RIBIINE,
A, BRI THR, FEEE:

e string®JBLAZ (KEHRO) , EREEnil;
o stringMWRATUEN,

string ZURLEM
/EEE’!@ src/runtime/string.go:stringStruct fF:)‘(TSt ringE’J%&l}Eéﬁ Iy

1. type stringStruct struct {

2. str unsafe.Pointer
3. len int
4. }

HEBREHRES

e stringStruct.str: FFERMEHIL;
e stringStruct.len: EFHEMKE;

stringBIFEMIRIIABLEM, RAINREE—IMRTEEMNMER, FX Estringft]F, EREEEbytet]
REERERHR, ZNEEBFEANTE.

stringi®fE
7=
WMRRBEMAR, FTUBRBA—stringBE2 LW -FHY)E:

1. var str string

2. str = "Hello World"

FHEMBRITERARIBEFFEMEstringStruct, BiEHAstring, &RAVFEBNT:
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il
28
3

s := *(*string)(unsafe.Pointer(&ss))

4. return s

5. }

func gostringnocopy(str *byte) string { // IRIEFHEHIEEstring
ss := stringStruct{str: unsafe.Pointer(str), len: findnull(str)} // %e#iEstringStruct

stringZEruntimeB i @stringStruct, IHIPEIAUMstring,

[1byte¥&string

bytetl /el AR 5 {ERVEERA string, S FEIR:

1. func GetStringBySlice(s []byte) string {

2. return string(s)

3. )

FEIRNRIMEHREERATFENL

U ESUREL I

WHE A ID: find world fine

// B¥stringStructfE#mistring

1. BRIFEUANKERBAFZE, RigAFLp, thEKERlen(b);
2. M¥string (string.str = p; string.len = len; )
3. FEIIHUE (thH PEUEE N RIFHRENRFZE)

HIRREE:

slice

array

len=75

cap=>5

string

len=75

string%&[]byte

stringtlR] AT (BRI Rby tetl/, WTRFR:

AR {E A P4k (BookStack.CN) #i2
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1. func GetSliceByString(str string) []byte {
2. return []byte(str)
3. }

string#&ikmibytetl/, MFE—RAEFEI, HIENT:

o HIFIIAAFZIE
o Wstring#ENENIH

HiRREE:

slice

array = 1 /111 01}1
len =5 i
cap=>5

=

string

str = 1 /111 011}1
len =5

FIAT R
F AR ENHHE, BRI

1. str := "stri" + "Str2" + "Str3"

EEBFESNFNRFTERE, MELOBALEREFNRIE, AARFHRNRTFZRR—RDECTTHAR, PTUATEEE
HEEEERENBUE L,

—MAREONFFRREIENSBIRERE —MIA S, HEIEFEROAAIR, F—XEHKNEHFFER
B, RIHERT, FRBHKEFFRENMENITE,

FBRFRAHABENT:

1. func concatstrings(a []string) string { // F&F8PHE

2. length := @ // PHERBHTFHEKE
o

4. for _, str := range a {

5. length += length(str)
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6. }

7

8. s, b := rawstring(length) // ARIEEAR/NNFRE, RE—AstringMylfy, —FEHZRNEFETR
9.

10. for _, str := range a {

11. copy(b, str) // stringTriEE, REEEI Y FEH
12. b = b[len(str):]

13. 3}

14.

15. return s

16. }

ERstringBLFEEENRD, FMUXEERrawstring () HFEWRAE—NMEEXR/NMIstring, FRIRE—M])
F, —EH{ZR-—RAFZE, FEETNHPELLE, BREEENR Tstring,

rawstring()/RICHBINT:

1. func rawstring(size int) (s string, b []byte) { // £F— M Hstring, EREKstringfY) FHLZ=HEIHZIE

2. p := mallocgc(uintptr(size), nil, false)

3.

4. stringStructOf(&s).str = p

5. stringStructOf(&s).len = size

6.

7. *(*slice)(unsafe.Pointer(&b)) = slice{p, size, size}
8.

9. return

10. }

T LFFEARIFEN ?

BC++iBEHHIstring, HASHEAEFZIE, Estring@ZHifl, BGoMIIA, stringRBEREFZE, R
B/ AFRET, SHEMEFERstringBBEERE, JIURAEMNHITEEMAREBLRFEIN,

, MFFEFEREFMHMUERRIRER, MARESILL, U BT stringR e

il

ERstringBEIERFHFEFE
BRI TE,

[ 1byteiEiaplistring— ESE NN ?

bytetl F#&#mistringfizaRES, A THELNER, ERNEIARIGNFEZEFHHENIZRT, bytetl FEEIRMA
stringltHAESENAE, MEEERE— string, XNstringf3gst (string. str)ig@EtIA AT,
tedn, ZmiFsE=iRANU0T IEAt 7=

o {FAmM[string(b)]kEmap (mapEstringikey, IERIEIA bR string) ;

° ?fg%m%, yn"<" + ”Strlng(b)” + II>II;

=5 i

o FHFERLEIR: string(b) == “foo”

E A2 ImrtiEbytetlF#mstring, tFE% TEbytetl R EIBMAMSHstring5| AEXMAIIESL, FrCALLEY
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WHE 5L ID: find world fine
FIUAARIENNAFHE— I string,

string®[]bytedNAELS

string®[]byte#BaIARRFFH, BEEKIREMARR, ETELRNGELARE, BRESIMNAZRRIER,
string EBREIZR:

o FEFNHILRIGR;
o REENIFHHRNITR;

[IbytefBRAVAR:

o BINFMEHEMIGR, LERESRKENINFT;
o RFRENE, FEANIIRRSXIGR;
o FBERRFIIGR;

BARBERstringiEAMIZSAM] Jbytes, EBRstringEM, EXMRNAFRTRREFE, EREEHSEMA
[1bytefEAES,
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WHE A ID: find world fine

AEFENABENNISHILEN, tkildefer, select. ranges, BENEKESLMEEM ST, RILFIAE, CALL
5 — e E R FE AR,
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deferiZBAIATRERAMIAA, BRdeferfRIE—PTRBIEART, FRLOROFIHFEEEIRBENLFRIT,
AT HERR, FAHELIZdeferERBMAERL, deferi&a)/EmEAYELH Jo iR &L,

MEREFMAIEERMASE, ZLESHATERRTE XdeferfyRiy, MERKBATESIAERBATREANSTE, t
MRURRR NI EERHEMERL—E1TH, XEFHRT, MRATEdefer MM REZ L,

HEXEHG AN deferfI=NMNRUWERFE, AN iXEILEdeferERZRIMERIHA,

2. B

RIBEG), RIENAEERNEE, ATRENdererty T RIZE.
=

ERBEEERZMHA?

1. func deferFuncParameter() {
2 var aInt = 1

3

4. defer fmt.Println(alnt)
5

6 alnt = 2

7 return

8. }

DBHER: KfdeferFuncParameter ()EX—NMNEBRATGEHVBE AL, AEERdeferiBAITEIHTEE, R
BT EERN2.

W

EER: Wi, LLunifmt Println(aInt)f&#EdeferiBaHMMNFMELRRE T, AL EEWEER
aIntLEEH LSRR R

E —

1=
TEREFERTA?
package main

import "fmt"

func printArray(array *[3]int) {
for i := range array {

fmt.Println(array[i])
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WHR St ID: find world fine

11. func deferFuncParameter() {

12. var aArray = [3]int{1, 2, 3}
13.

14. defer printArray(&aArray)
15.

16. aArray[0] = 10

17. return

18. }

20. func main() {

21. deferFuncParameter ()

BREAER: R#ideferFuncParameter ()EX — MR, BiddeferiEiRE M printArray ()HIAR, REERE
HE—/NJT=, printArray( )@%ﬁ%%%ﬂléﬂﬂ’ﬂ}a’¥+#?E;Q2E2E.‘BHEDn‘:l:n'EEo

D}

EER: Hiti10, 2. 3=/ME, LREHprintArray()SEdeferiZAEMNIELXMBE T, BNELARH
, AFEREBHITRYVIEEreturniBf 281, FTUANEBENRLERBESWITEILR,

=

EEREE A ?

L=

1. func deferFuncReturn() (result int) {

2. i:=1

3.

4. defer func() {
5. result++

6. 30

7.

8. return i

9. }

RN : RAE—NMNERREEresult, FHALFRA—NEEi, deferfBE—NMNEREL, BREREITEI,
FEIRR I HEiEresult,

SEELR: Rt 2, & %&E@returniﬁﬁ#K%lﬁi?E’\J, SCERHITH PR BIR[E{E—>ret, deferiBASLFRITHE
IREED, ElEAdeferfREFURETIER: IREROE—>HMiTdefer—>ret, FilAreturniZasciBresultifERNi
18, Bl1, deferiBAA XiEresulti®Bigl, FTLAGRLZR[E2,

3. deferiim

GolangBAEEERELLE TdeferfiTHMM, RBE=5F, RMBESI=F#ITUHRA,

3.1 AM—: FRERHVSHEdeferBRAILIMHELATE
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2.1 defer
I \|E T]’

BERBH—M0F, WFAR:

WHR St ID: find world fine

1. func a() {

2 i:=0

3. defer fmt.Println(i)
4, i++

5. return

6. }

deferiBaMfmt.Println( ) S ifEEdefer HIINFMELME K, LR LEREINT —H, EENTE=ifVE
WASEMEmt . Print1n () REIMIT, HAITEN" 0",

R WTEHERESY, MWNAER, RPTEBRRYNSHE —MitE, XMERT, defer mANIERN
L EMERFT BERRMAER R,

3.2 AN IR ITIREHESTHINE#RIT, BlsTHIREY
deferg&EH1T
XN RIFIRRE, & NdeferE LI F AMKIRIE, MiTdeferEIUT HREE,

igitdefer WYX BMERLIROIN FZRBFIENNE, FTREEFBWRBINAF, LLAMEHIBATR, BRIBAZRHEBA
iR, IRI\EBFRAIFCHIR, MHRBINFZE: A>B—>C, BEMHEEXEREHIT, XiMiCdef ferizitMFIFORER
o

BRFEH-NTATHTERRNGRN, MEEX —Pdefer RERFRZ MRIFIISIR,

3.3 MM=: ZEiRRZF]BERIEER AR 2R EE

EXdeferkIkEy, BIERHIEBEROIE, BREEGRERFREXRR, deferfMFAMERL, BERRHIER
EAE AR

EEEFIERR AR M INERBREEN, AEZRARRRMFELRENFMES T,

3.3.1 FRFHRMOLITE

B 1MEXWAETHE, XFreturnNEB—NRERFEME, EfRLreturnRARIELHRESret, BNGHEEIEFM
17, LEUNEE) return i, SEPREDEPTHIT, BFIEFAKLPERRDOE, ARRITHEE, MdeferfMITRALE
2HEeRl, PTbAidefer MITRIZRBHIZRMFIREER,

NSRBI A1 TIR B AT R

1. func deferFuncReturn() (result int) {
2 i::=1

o

4 defer func() {
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result++

10

return i

© o ~N o O

R B returniB &R ARSI BL FEIATT :

1. result = i

2. return

EREMHIMITIEREreturnzil, BNIAdefer GRIMITIEIRZMNT :

1. result = i
2. result++

3. return

P BA_E IR L SRPRIR [@] 1 ++(E,
XTERBEAEREGRN, BRIV NSRRI, RELreturniBAIRAE I URIFAVIERE, TED 5!
25115 RR

3.3.1 TXRWHBERRMEE, REFEE

—MNERERE-NERMWREE, BREMERFEE, tEiRE"1", 727, "Hello”X##AIE, XiHiER Fdefer
BRRLEREREEN.

—MREIFEERERL, 0TFR:

1. func foo() int {

2 var i int

3

4 defer func() {
5. i++

6 30

7

8 return 1

9. }

EEMreturniff), ERIEIBEARREDREME, BRRBLEREIZREE, PAUMIERZMEEIE,

3.3.2 EXRPHEERRMOE, ROT=E

—MNERERE - ERMWREE, REERAMNERERE, XMMER TdeferiBarIU5|IAZIRETE, BXRRN
Lik[E1E,

—MREIARMTERRL, WMTFAR:

AR R4 {E A HEk(BookStack.CN) #JjE - 44 -
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1. func foo() int {

2 var i int

8

4 defer func() {
5. i++

6 30

7

8 return i

9. }

FErRE, RE—/EEHETE, EitdeferRHBSREXINEHETE, WFERROER, sJBREMNMARE—
ANGEEMHREE, BEREMETE N "anony”, FEAIRENEAIFTURS MU TiEE:

1. anony = i
2. it++

3. return

MTiBEE, SREENKanony, FithdeferiBAFENRIE, WERHBIREERNISMFZM,

3.3.3 FRHHEERRLOE

FTERFEREIPTHFRFREE, SWVBER—IEHRTE, RPN ARERSHTE —HFERZREE, W
RdeferiBAR{FIZIRME, PIRERNTIRMOLER,

— M MmERIR B{ERIFF :

1. func foo() (ret int) {
2 defer func() {

3 ret++

4. 10

5

6 return 0

7.}

FERREIFRRLR, WTFATR:

1. ret =0
2. ret++

3. return

RBEIEROF], FEdefer PIHRENEM T+1RMF, PTMARRRELIRDEL,

4. deferZCIRIE

FUHANEIRN T #E—LLdefer ISLIRHLE],
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2.1 defer

4.1 deferfUELH

WHR St ID: find world fine

,JEEEBEJ, src/src/runtime/runtime2.go:_defer ;:”E)‘(Tdeferﬂ‘]?‘ﬁﬁé**’q :

1. type _defer struct {

2. sp uintptr  //R¥uAkTEST

3. pc uintptr  //FEFFITERES

4. fn *funcval / /Rt

5. link *_defer  //iEmBSLEMMIEST, ATHES Ndefer
6. }

BizEdefer FE—EZE—1ERKHY, Flildefer WRIREMIR—ARRBEEN, thBEKMIE, BFITRR. 2

i EE,

S5RBAEAN—RRESE—NMEH, FTRAFE@S —1Ndefer, M goroutineHIEEMPLIR LtBE—Ndefer
185, ZiEHER— N deferfBHER, BXFER—MdeferftfigdeferfB AR RHRRKL, BRMITdeferbtHl
MEBHERFTLENE —MNdeferffiT,

TERRZ MNdeferifiiznidis:

M EETTLAEEI, #AERMNdefer SERMNEIHERLER,
RBURERTAITdefer WEMBEREIHOREERIT, FNBHL,

—goroutiner]BEELIAAZ MR, defer RINTFZIR LIRRIE—, FHFARLERNdefer, BFRMEEH
defer, FTLABMEIAA S NAE, thBR2EERIEdefer 2LFIFOARMITHL

4.2 deferBIEIEFIMIT

/EE_'!@, src/runtime/panic.go ES(TW/I\H/fﬁ%UFH ?:ﬁlJEdefe rfﬂ?ﬂﬁdefe o

o deferproc(): 7EREBAdefertifA, HffdeferEiF AgoroutineIitR™;
e deferreturn(): fEreturnigs, HERIIHEEretiE<a1AA, Hi¥defer MgoroutinefidRAENE F#
17,
BB RIX A IRME, TERIFEMER, FBRdeferbiEA TR deferproc(), R returngifiA T R
deferreturn(),

5. B4

deferEXHIERER B ST defer BAHNMBEEHME KT

deferE XIiF 5 S<FrmiTINFHER

returnf2RFERME, MITERER: REPRLOE(ER)>HAiTdefer (FH ) >MiTretihis
RIERREIEERdefer XFAFIRZL IR
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—_

1. AU

i}

select@GolangEiES EMEMMSIRIOSEAMNE, HeJUEMNZ M channelZ&ready (IREAIEHASE),
ERRERIEEHE,

FERERBRDESEEIMRIE, NN —LEERRXEHBERE - EARNERNIER,

2. MBI

BANEBILANER, BTNiRNselect THRIZEE, BMEEAR—IMIRR, XEFENTISHEITHRAFHRINT
47

=Ho

2.1 @11

TEHNEFEHEMTA?
1. package main

3. dimport (

4. "t
5. "time"
6. )

7.

8. func main() {

9. chanl := make(chan int)

10. chan2 := make(chan int)

11.

12. go func() {

13. chanl <- 1

14. time.Sleep(5 * time.Second)
15. 30

16.

17. go func() {

18. chan2 <- 1

19. time.Sleep(5 * time.Second)
20. 30

21.

22. select {

23 case <-chani:

24, fmt.Println("chanl ready.")
258 case <-chan2:

26. fmt.Println("chan2 ready.")
27. default:

28. fmt.Println("default")

29. 3

30.

31. fmt.Println("main exit.")
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2.2 select

WHR St ID: find world fine

32. }

ERFHEIREm AN channel, 7%lJkchaniflichan2, fXBIHNFANMBIE, P AIEFE N channelE AN —MNUBFEA
BERR, selectiB@@MNcasen dli€Michan1iflchan22&eli%, WMREARTIZMMITdefaultiEal,

SEER: selectPENcaseiTINFEMENIE, WNRE AN caseFHIchannelEe&ready, MMITHEMAIERFHIR
tHselectifitg, MRFFBcasePHchannelfiRkready, MniTdefaultFRIiBAIAGR selectiifz, Hb,
BT EmihiENselectiBRIFHAREFRIENITING, FTAtEBTfEselect AT IAZIE R EchannelRE NEIE,
Fithselect E#HiTdefaul tiBAFiRL, FIA, AT =FigHEE=I8E:

AIRERYHIE —:

1. chanl ready.

2. main exit.

AIRERYHILE —

1. chan2 ready.

2. main exit.

ATRERMIH =

1. default

2. main exit.

2.2 FNE?2
TEHMNREEHNITEselectifEEEH4 ?

1. package main

3. dmport (

4, "fmt"
5F "time"
6. )

8. func main() {

9. chanl := make(chan int)
10. chan2 := make(chan int)
11.

12. writeFlag := false

13. go func() {

14. for {

15. if writeFlag {

16. chanl <- 1

17. 3

18. time.Sleep(time.Second)
19. 3
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WHR St ID: find world fine

20. 30

2l .

22. go func() {

23. for {

24. if writeFlag {

25. chan2 <- 1

26. 3}

27. time.Sleep(time.Second)
28. 3

29. 10

30L

31. select {

32. case <-chani:

33. fmt.Println("chanl ready.")
34. case <-chan2:

35. fmt.Println("chan2 ready.")
36. 1

S

38. fmt.Println("main exit.")

39. }

EFFERE@m AN channel, 9%lkchaniflichan2, fOXBHFAMNMIE, HEESFIBI— M boolEEMTE
writeFlagXRREREBEmchannelFEANLIE, HFwriteFlagKiZfalse, FrLASCRR_ EWBFE(T 4 HIEH,
selectiBAI@Ncasesn pltgMlchaniflchan2 @& i, X4 selectiBAIANE &defaultigal,

SEZR: selectaREBRENIMIIIFIEN ZcaseiBEHchannel@&ready, IRE N caseFHIchannelBL&
readyMH TN caseiBRARE Rt select;R 2, WERMBMchannel#kreadyB&HdefaultfyiE, MR
EEFE N channel, Fill EXTEF&—EHEE,

2.3 FIHES3
TEEFRBEMAL@M?

1. package main

3. import (

a. "fmt"

7. func main() {

8. chanl := make(chan int)
9. chan2 := make(chan int)
10.

11. go func() {

11722 . close(chanl)

13. 10

14.

15. go func() {

16. close(chan2)

17. 30

18.
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WHR St ID: find world fine

19. select {

20. case <-chani:

21. fmt.Println("chanl ready.")
22. case <-chan2:

23. fmt.Println("chan2 ready.")
24. 3

25

26. fmt.Println("main exit.")

27. }

R HPEBR®M N channel, 53lAchaniflchan2, fOXBHFEMHE, HIESAIXFAFNchannel, selectiEf]
AN casenaligMchan1iflichan2 @& 0l1E, X/ selectiBAAE Sdefaultidal,

SEEE: selectRBREVIMIIF N EcaseiBE@F channel@&rready, EEZIEXFAMchannelth2e[i%
B, PP EiRTEFFselect ARPEE, BEAEMITHNcaseiBRE2RENIA,

2.4 @H4
TERFREENA?

1. package main

3. func main() {
4. select {

5. }

o
[

FTEEFRRE—/1=Mselectilal,

SEESR: WTFEMselectiBf), EFSWAE, ERMIEEIRINERFEE, FERGolangBFFEHHTMAE, =
R HEINIEB LB SRREER, NSpanic, FAMAERIEFSpanic,

3. SKURIE

Golang3:Ilselectht, EX T —MEBURLEHMR BN caseida) (&defaut, defaultiBTJ:zE'E—WﬁﬁﬂEE’\J
case), selectITITIZRTLAKLER — N ERER, R Acase$H, Mt case, AEEFRIZZRIERH

caselR,

3.1 casefIBLEM
/JEEE)@ src/runtime/select.go:scase ;”i)‘{?i%n_-\caseiﬁ’cﬂﬂ%’ﬂﬁéﬁf’@

1. type scase struct {

2 c *hchan // chan

g kind uint16

4. elem unsafe.Pointer // data element
5.}
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scase.cHHAicaseiBAIFTiE{EMchannelig®t, XiHEE T — N caseiBRI REERIE— 1 channel, scase.kind
RRiZcaselyZEE, 9 Ki%channel, Bchannelflldefault, =LA S FBHESEN :

e caseRecv: caseidaHhEidiEElscase. cRRIEIRE;
e caseSend: caseiBAPZEiR[Escase.cRFEANLIE;
e caseDefault: defaulti&f)

scase.elemBREMXtut, RiEscase.kindR[E, ERERNAIE:

e scase.kind == caseRecv : scase.elem®RiEHchannelBIEIETZR AL ;
e scase.kind == caseSend : scase.elemFBERIGEE AchannelIEUEEAMNL;

3.2 select3LI B4R

JEREL  src/runtime/select.go:selectgo() AEX T selectitiFcaseflJeE LN :

1. func selectgo(cas® *scase, order® *uintl16, ncases int) (int, bool)

e casO}yscasefNAME ML, selectgo()FiRMiXEscasePIKH—NE
e order0— "HfEcasoFBEKENbuffer, 1%ﬁscaseﬂlﬁ$ﬂf?r§|]pollorder%l]scaseEPchanneliﬂlﬂtf?ﬁu
lockorder
o pollorder: §XselectgoiTEiSEscaseFHITEL, LAUAZIFENIEMcaseBE Y,
o lockorder: FiBcasei&E®channel®3l, BAIAZ|EER LY channeliNiEYE S NHiHY B /Y,
e ncasesik/nscasefANKE

BRI EIR [E1E :

1. int: #EFAcasefIfRmS, X casemSENIE—E
2. bool: EAEMINMchannleFiZEN T#IE, NRiEFHIcaseMchannel FiEEIE, NMZIRE{ERREHRIE
BXRYIA,

selectgoKM AT :

1. func selectgo(cas® *scase, order® *uintl6, ncases int) (int, bool) {

2. //1. HYiEscaseirfF AR channel

3. /72, RBHENIAFK N scaseFichannel 2 & ready

4, // 2.1 WRcaser]ik, NWhgHlchannels %R, fi#8ifTAMIchannel, %A/5iR[E(case index, true)
5. // 2.2 WRcasen]F, NPRFIES Achannel, fi#gifiEMchannel, $A/5i&[E(case index, false)
6 // 2.3 fiBcaseffiready, WRgiATEK channel, A fGiR[E] (default index, false)

7. //3. Fifcaseffkready, Hi&¥Hdefaultigf)

8. /7 3.1 BURPEEMARIFTA channe LiEAFAS

9. /7 3.2 HRUERAIRE, FFAHIREE

10. //4. WfgfFiR[ElchannelXfi/ficase index

11. // 4.1 WRBRE, MBEIFTERchannel, % /5i&[E (case index, true)

12. // 4.2 MREEHAE, R8T Kchannel, % /5iR[E (case index, false)

13. 3}
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4%%“'1.}?,53 Yﬁ?iichannelﬂ@case%ﬁiﬁ, y[] case elem, ok := <-chani: , QD%channelﬁﬁIﬁ‘é E{Eﬁi’,’[ﬂ}*i?&lﬂﬂ’ﬂ'%
AF, —EEBRMZERERIN, EJclosefichannelthBrIgEIRE], LthAfok == false,

4. B4

wn-H

o selectiB@PfRdefaultst, EicaselRE—4 channel, BAIZELE
o selectiBAHfRdefaultdl, FcaseH TN 2FEVIHY

e selectiBAFINRGHdefaultiBa), MEEEEFE—case

o selectiBAFRIRIEZFIMTZEEMINEE, XFAMIchanneltvJLAIEZEY
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—_

1. AU

i}

range@GolangRHRI— AR FER, "IHRFRIREIBLAE. A, Map, channels, LIMERMEIEES,

RZRrangefISEWHBIZREEEBNER, X ST REArangefd>)IR,
2. g
REBIRA, HNBLANBEENAEE, BTN rangefy T HEIEE,

AE—: tRiER

THRFEDER A, FTEMIAN FRNTHEE, St L EeE I RIen=E ?

1. func RangeSlice(slice []int) {

2. for index, value := range slice {
3. _, _ = index, value

4. }

5.}

EFMER: RRPERfor-rangeX N F#ITIER, KELIANTRNTRRE, IEZBRBIEIRE

SELR: BREEPERXERESWindexFlvalue#TIR{E, MRIUEEARTEvalueE Jstringht, Wfvalue
MR EIR{ERTBER B RM, BIUTEfor-ranged Zi&valuefl, {#Mslice[index]5|Avaluefg,

\\}b

2.2 @ET: Mapiglh

TEXRHEILEAMap, FTEIMapiikeyFlvalue, FloltEEE EBREEIAILRIZ=IE] ?

1. func RangeMap(myMap map[int]string) {
2. for key, _ := range myMap {

3. _, _ = key, myMap[key]

4. }

5.}

PR RMPERAfor-rangeXfmapi#t{TiEF, REImaphikey(d, FiREkeyEBiREIRvalueld, XEBIE
BHISERRE X

SEER: B¥Hfor-rangelBAF R kB keyfd, AEREKeyEIRElvalueld, BRBEMRL T —XRE, Bl
TkeyEERKvalueEBRIMAEEFERIBEE TREEM. BEEMAEURTmapFERIREASMSIE. SSEMRERET,

AE=: IEER
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WHR St ID: find world fine
BO T EF R EEEEER ?

1. func main() {

2 v = []int{1, 2, 3}
3. for i:= range v {

4. v = append(v, 1)
5 }

6. }

RFERE: main( ) BEPEX—MIFV, Bl rangei®Av, BHITERAREEVHRRINFFTE.

SEER: EBERER., BHRRERNKE, NEMERRE, BRXRERATERAMEZRET,

3. SKURIE

WFfor-rangeiBARISLIL, PILAMYRiZRIRIDPIREIZR, HmIFEFE

65 gofrontend/go/statements.cc/For_range_statement::do_lower () E,ﬁﬂlﬂﬁ&ﬂ?,ﬁ%o

1. // Arrange to do a loop appropriate for the type. We will produce

2. // for INIT ; COND ; POST {

3. // ITER_INIT

4. // INDEX = INDEX_TEMP

5. // VALUE = VALUE_TEMP // If there is a value
6. // original statements

7. // %

] DlrangesEfr L@ —NCRUBHITBIAGE M, rangetiFssH., #eEIEEt. tIH. mapFchannelZEf!, YWFAR[EZEH
BLEET ENER,

3.1 range for slice
THEAERER TiEFAsLicefdiz:

1. // The loop we generate:
2. // for_temp := range
3. // len_temp := len(for_temp)

4. // for index_temp = 0; index_temp < len_temp; index_temp++ {

5. // value_temp = for_temp[index_temp]
6. // index = index_temp

7. /7 value = value_temp

8. // original body

9. // }

BAslicegiafikUslicefIKE len_templEAEIFIREL, EINMEAR, BREWNRELIKETRE, WRfor-
rangef#ElindexFvaluefyiE, ME¥tindexFvaluedtiT—RXMEIE,

AT REAFERENRBREZRE T, FUBEMIERIRNTRRLDEEHEIH,
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WHR St ID: find world fine
B, BBSHBRIEHIRAEIESsliceEAR—5, REER,

3.2 range for map
TEAERMER T EAmapkIidiz:

1. // The loop we generate:
2. // var hiter map_iteration_struct

8. 4/ for mapiterinit(type, range, &hiter); hiter.key != nil; mapiternext(&hiter) {

4. // index_temp = *hiter.key
5. // value_temp = *hiter.val
6. // index = index_temp

7. // value = value_temp

8. // original body

9. // '}

wHAmaphEBIEERMAE, BEIFMESERslice i, BFmapEESIMEsliceRE, map/KEEAhash&zsL
W, BmABIEMERMEND, FrOERITEPIFEANSIERERIEERE,

3.3 range for channel

E[Achannel 2&455480, XZHchannelFISLIHLERER

1. // The loop we generate:

2. // for {

3. // index_temp, ok_temp = <-range
4. // if tok_temp {

B, 44 break

6. // }

7. /7 index = index_temp

8. // original body

9. // }

channeliB[A =2 )X Achannel FiZEVEIR, iZB IR MIEE@EZ DN TEN, tRchannel 8B TE, NS
PHEZEF, tHRchannelB# kA, MEHEFRFEZEFHFRLHIEIF,

E:

o FiR;EREHindex_temp3Lfr EIEARREIRN, MiZJvalue_temp, EJindexItFchannelBEBENX
E’\Jo
e {EMfor-rangeigfichannelft RAEFREN— /MR ENE.,

4. YmIETips

o WAITIEHR T LEE RFEEKindexavalue, BJUA—EZE FI2FHHAE
e J®[Achannelky, tzl]%channel':F' QBEHIE, PIEESFHE
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o REBRIEMIFEFEHIENFELIUE

7

5. B%&

o for-rangefJSCILSERR ERCXIEHI For fEIF
e fEMindex, valuetEllirangeiRE{ES & E—REIEEN

AR {E A P4k (BookStack.CN) #i2 _56-
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—_

1. AU

i}

ERMEALKEFPRNAZHRATHRIEFINERZFER, MILcolESRETIFERRZANIMUtex, Mutexiy—4
AL, WINREMANTiELock ()Flunlock ()% Bl A FHIEIF0RE B,

MutexEREXRIEEHE, BHAFIMIANERES, XBEMutexBI/LFHURS, I, BINTEERRT—TMutexE
SfEi5|EpanicRERA,

ZEBIRG, ATRABNRBAF, EREEMEFEE, XA SUET AT,

2. MutexFUELE

2.1 MutexZEHik

JRRBEL  src/sync/mutex.go:Mutex TE X T B BIRIEIBLEA

1. type Mutex struct {
2. state int32

3. sema uint32
4.}

e Mutex.stateRRBERBIFVIAE, LLUIREHBIESE,
e Mutex.semafR/RESE, WEAEFFZESE, BINBDERMES ENMREEFES SN,

HA1EZEMutex. state@32UM BT E, APLUMIEZLTEN MM, AFIERMutexBITUFRIRT,

TERRMutexBINTERS:

29bit 1bit 1bit 1bit
L) ] ) )
- - _\I. - - i T g < y
Mut
ot . Waiter Starving Woken Locked
state
sema

Locked: RRiZzMutexBEBHBIE, 0: FEWE 1: BHIIE.,

Woken: RIAELEMZEHREE, o: ZHEMIZREE 1: SEHIZRE, EEMBIZIETR,

Starving: RRZMutex@EIBUHAZE, 0: ZBUME 1: NIRRT, HEABHERET B 1ms,
Waiter: FTRPEESFBMMHIENE, HIERBNBRELERIIMEESFTEERESE,

A A4(E A Pk (BookStack.CN) i -57-
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WHE 5L ID: find world fine
iz B BiEPr E RIS LockedIRERINAI, BELALockedifEL, FUIZABIRBIRLIN, AZIMIEFEESS
Mutex.semalSSE, —BIIFEHRIMIZRD, FHNHESMRREIREE,

WokenFlStarvingEZ2ATIZHIMZERICHILIE, FEBHIT T,

2.2 Mutexhi&

MutextXHIMRERNTTE, KR EBRBXMATE:

e Lock() : %A
e Unlock(): fB%iA%

FEBATAT— T INGFIREBETIE, MBI MINFRMBMAER, MINFNEERRES, KME 2 RAEE,
B, BUARERSHEEDELERMLIE

3. NIz
3.1 fEEHNi

BREZSRIRBE—MHMEEMS, REHEMDETR, BTN TERMR:

Mutex
AT]s e . 0 0 0 0
Pliclies S |
sema
Waiter Starving Woken Locked
B
Y
Mutex
n . 0 0 0 1
it T
sema
Waiter Starving Woken Locked

MBTIZREF IR LockediREAIZE 720, SIRZ0NELockedzE1, RNRMBIKTN, M LERTR, MNiMKINE,
HRELockedfiif1, EIRSMIREESZIL.

3.2 JNHHRPEZE

REMBET, BMEWEMDIZEAT, LWIINBHTIZITEFR:
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2.4 mutex RIHR &4 5 ID: find world fine

Mutex
state

sema
Waiter Starving Woken Locked
AN
Y
Mutex
DR i state 1 ’ ’ ’ -
sema
Waiter Starving Woken Locked
thi2Bnii
Y
Mutex 0 0
Mg A — I
sema
Waiter Starving Woken Locked

MEERIEZ, YiHiEBN—C# S ANSIE X INGIET, waiterit#4e88INT 1, LERHFEBISIEFEE, H3
LockedBZ HOFA S #EMREE,

3.3 1&) AR

REMmBIE, REHMDIZFEAE, LERBRYIRN TEFRR:

Mutex - 0 0 0
Tl
IR state
sema
Waiter Starving Woken Locked
it
Y
Mutex
" - 0 0 0
sema
Waiter Starving Woken Locked
2ol
Y
Mutex
” - 0 0 0
sema
Waiter Starving Woken Locked

BT RBEMDIZAZESEMS, LR RS RIFZELLocked B O], AEERMIESE.
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3.4 REDIFIREEIDIZ

REMBIE, 1S MMEFEE, LERRBBSIIRN TEMAR:

IR S ID:find world fine

Mutex
DI e = g . o .
sema
Waiter Starving Woken Locked
TR AN
Y
Mutex
bt infsl T > 0 0 0 1
sema
Waiter Starving Woken Locked
thiEB AN
Y
Mutex
i IS ctate > t . f .
sema
Waiter Starving Woken Locked
FE AR
Y
Mutex
sema
Waiter Starving Woken Locked
AR S S =R hTER
Y
Mutex
DT “tate > o . 9 :
sema
Waiter Starving Woken Locked

IEARBIIIED AT E, —ZLockedIE0, —EEFEFIWaiter>0, FIAEN—MESE, WEE—FEE
hi2, HIREERVINIEBIELoCckediiEl, FRMIEBIREHI,

4. Bhediz

mngiEt, MRZHATLockediinl, HBRZBISRIREMBDIZRE, ZWMBMBREATRI LERAEE, MESHE
FERMLockedfI@EL 70, XMMTIZEN HBNETIE,

BhEftERIE, (BMREBRIIETRIMBTHEN, BAMIZTASIENFRENG, LA ENEB D IZH R ER th TTiAFREX
W, ReemXEE,

BhetFt R, SMSIRMEANBIIEEARE, B—EVSIKREBI, X0 LB R IDIZAIIIR,
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2.4 mutex

4.1 +T4A=BEbE

BHEXS R FCPURY"PAUSE"$§<, CPUMZIEL T AEAME, HETFCPUEEE, WIEFM=MEE Tsleep T —/NExRY
i8], ES[E)IEEIE, =RISSELE30METHELA.

WHR St ID: find world fine

Bied P RFFERNMLockedBER A0, ELMXIRNEIBMRNITIXLEPAUSEIRS, ERNETsleep, FEEH
IHIRAE HEEERIRTS,

4.1 BheEkE

MEiEiEF = BFIBREICABIE, TREINBIREGRACPUFREXREN, FUFIBREIABIEMEEET,
BHEM AR R AT B &t

o BIEABERWB/, BER4, BIEERSZIR

o CPURBIEXRT1, BMBIEEEX, BRI E 2R mEl

o WZIFAENHIRIIProcessBHEZEART1, LEUEAGOMAXPROCS()IFAIERIZE H1FAEESABE
o WRIEENBIPRIENEITATISI AT, BUSKIERDIZRE

A, BIEMFHRRETZN, EMSZMENCHHES ZEREE.

4.2 HiedL%

BieRLBRERSHFACPY, REBBEIMNEIIR, EHIRIRBMNBIAMERBCPY, MRETIEREHIEHER] A
RiGHi, SRIIERICABGIETT, FRHEANBEERE,

4.3 Bhiefy|n)=n

RBIEIERIREY, BAZARAENDIBET ARG, WRMNBONERNSZ, SXBELERKRSH, B
L Z AR PEZE R AR RIEIRIS B, MM AR,

AT BRI IERATETTIEIFRENGE, B1.8hRALKRIBIN T —/MAZ, BlMutexBIStarvingikZs, EMRETFAEE
he, —EEMERMR, BL—ESRE—MIMEHMINMH,

5. Mutexi®T

BIE AN BIFNER S IR R X ETWaiterflLockediIfIE L, MEFK(TE —TStarvingfifIfEHA,

FMMutexBBRmMER, #ANormalFlStarving, FE FIIHBEXHMER,

4.1 normalf=z\|

ZHABIRT, MutexB9tE= Anormal,
ZIEXNT, RENRMBIARINASIIENEAPEEHRN, MEFIMEEHEBIRNFEY, RFHRNSEHEInd
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2.4 mutex

WHR St ID: find world fine

2, 2iiesi.
4.2 starvationt®Tl

BiedEP LIS, —EEWER —NZBWMERK T, BMMERKUNNRLNEHEESHONE, &K
B—MESERREE—NFFHIE, WREENIDIZRRICPUEIRIETT, RAMBIEHRIIES T, BCRIFBXEE,
ANIFEEMFIEE XEERARBAEZT T S KAFE, WMREI1nskyiE, SFMutextricA”IIR"R, AR
BEE,

STFINEERNT, ABHEIEIE, hAl—BERWMERKTH, BA—EIREEDIE, WIREZEIMIZFZMINIREX
i, RN tSBEFFTRRL

5. Wokendkz&s
WokendAZS A FINSiIFEDSHIFE0EE, 2EMNMIF, B—Z, mMME—NENS, — ML, ENBhiEe]

REFEBNELIEH, LERBwokentRichl, AT EANBHDEAVERESET, FILER: MRAERBTF T, TUR
BIESE, B EMEIHIT,

s 7 -\ R =
6. RT4LEERBIEpanic
BIEEMREME, RN AGOREELIMBERILL, SXMITUnlock () AREpanic?

FARBBUNLock BB P] LAIERR, X SEPR E1RIEME]. Unlockidi2sr A¥iLocked& N0, AiG¥ I iwaiter(d,
RE>0, WERESE.

R ZIRUnlock(), MARJEEBREBRER—MESE, IHSIMRESMIE, S MIEREEFRYEELock()HE
E|ERH, BUSENMLock()SEMNERE, A5 IETVDEMIPIZIIR,

7. ‘miETips

7.1 {#EFRdeferikE It

INEiESIENERdefer S ELRR S, B] AR RRATE SIEH.

7.2 DNEIAD RN 12 Al 3T R

AISRIREHRIT IR — MNERRIRABIR, HEAIE — MR,

EEMBia5|Epanic, NBRIXMIEIFRIRTEEM,
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2.5 rwmutex IR S ID:find world fine

—_

1. AU

i}

RIEFHAIH T ERFSiMutex, PTBIEEHiRWMutex, STBMRIANIZZIZEERFH, TR EMUtexfI—iEhR,
EREGR TR URERMREMEGEES, tEl: ZEBIRNRTIE K T ERIEAERNIAR,

N, EFRHERFLMIERFS, BREME, MRAITIERUREABNRIZME, EAMUtex, XMTEEFEEH
1789, EAEMENKIZRMFEMRZEHATEM, EhBFERRHBMutexFARIRFE, WMRERIZEH, S/MRRFA
MEEFRES, FREIFERKETT,

SKIEE FEZ MR T L ANE) R :

SHREMAESH: —MIEREEIN, EthiEEBiEFTEMEE
SHIREMAEZN: —MIEREEINN, At IRsiEFTEEE
EHFEERESY: —MIMERAEIZN, EMESNMEFTEMRE
IZHIAEEFEEIRY: — MIRRAB IR, EMBEtaI AR IR

A w N R

TEHBANFZREBINBE, RSB RRXLE )@Y, ROMEEBirIK,

EEMETMutex3 I, SSMRBIFEFERNES, XE-ENKILHEERMHE,

JERBE]  src/sync/rwmutex.go:RuwMutex BN T 185 iENIELS

. type RWMutex struct {

W Mutex //BTHEHIZANEY, BEESHELERIZYN, WRE—NEEHT, BABRIKRNEIEAIAETH,
writerSem uint32 //EREEHFHNESE, RE-MEERRENARRESE

readerSem uint32 //EFEEMINMELSRHNESE, HESHNNMERBBIEARKESE

readerCount int32 //iZREENK

readerwait int32 //iCREREMEENK

~N o o A~ W N B

MU EEIBELEMEIN, EEHRBNE—INERFY, BTRENBIRERETR, i/l &R TREIZRENS
1BAF,

TERATEEE FRWMutexiB2#tHI40M 20, FEBREERZRERI XL RRWNAES TIFR,

2.2 EOENX

RWMu t ex$2 {4 fal BB HY$E [ SRIZHARSS

e RLock(): 1Z8iE
e RUnlock(): FRBRIZBIE
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2.5 rwmutex

e Lock(): BHiE, SMutexTE—H
e Unlock(): fEMBEBIE, SMutexTE2—H

2.2.1 Lock()3EIiZBiE

BSHERFERMMHESE:

o FRENE
o PEEEFHMABIRRBELER (MNRERVE)

Fﬁ'L\)\ func (rw *RwWMutex) Lock() %Diiﬂ;ﬁﬁzyﬂ?ﬁﬁﬁ

RWhutex.w
Lock()

SR ERIL R,

Y
T
ey
<i£eader€uunt > [E;:—
R“‘*mv ’/,,/'

Y
Y

2.2.2 Unlock()3kIiZ4g

RIS HIEZMAAS:

o IREEEIZDIEMMFEERDE (WRBHE)
o MEFRE i

AR {E A P4k (BookStack.CN) #i2
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2.5 rwmutex . .
e WHE 5L ID: find world fine
Fﬁ'L\)\ func (rw *RwWMutex) Unlock() %Dﬁfmiﬁ*;yﬂ?@ﬁﬁa_(

Frig

Y

<eaderCmm
/

S

Y
¥

IR e e .
: = A SHiE T HEANF © 1REEIEEANERF
Brzihie . 5

.

RWhutex.w
Lock()

MEEEMEENSIRE | FEtatkmmE

2.2.3 RLock()3EIiB4g

EHEFEMAHESE:

o IEANIEIRIEITEY, BlreaderCount++
o [HEEFEIRMELER(MRBRENIF)

FFBA  func (rw *RwMutex) Riock() ¥EOSCHLRFZUNTEFIR:
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2.5 rwmutex IR S ID:find world fine

Y

readerCount ++

Y
o,

Y
Y

Eﬁ%fffﬁ Sia(F s SRR TR B e

2.2.4 RUnlock()3EINiBiE

fRIRZEZBMMAS:

o E/iIEIREITEL, BlreaderCount—
o IREEEFEIREMINE (WRBMIE)

BTLA  func (rw *RwWMutex) Runlock() %DQIE/E*EQD—FFEZT?
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2.5 rwmutex IR S ID:find world fine

readerCount--

Y
Crmamai
féaf%ﬁi@%, AERE— EETRIH S SR E S M A= hE
S
Y
Y

IREEIEES S
SR(ERIHTE

IR BMEENEMAESEEIRE, ANEMENRIRIZSIERFHRIMEBZINE, MERE —MERIZUIENDIE
TEBRRESERZDIZRE, BHREIAMBIZRENDERKSIE 7T AREEHIE,

3. EOMm

LFEBATEREET T4NMEOFMFRE, FTRBAVE—T2WARREERRELA B,

3.1 5EERIUMPHIESRIERN

EEHEE—1MERBI(Mutex), BHEMNEZLRRNZERS, MRERBEHDIZARE (HEDIZAEHEESS
ZER) , EREMZARITERY, BAMEBREERESHZERL

AL, SR{F#EE F iR LRt SR,

3.2 SE(EEUNMPELIEIRIRIER

XA RBIEE S PR ERIRIT,
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2.5 rwmutex

WHE 5L ID: find world fine

HANFERWMutex. readerCount2MNEEE, ATRREEBRE, TEEERFENELT, BRZYERFZE,
BIREMRILBIEIF 1Z/E-1, FilAreaderCountBUEAR[0, N], NRIZENE, KR ERKAIZEF2A30MFRIEE,

LUEHIEFITER, 2% readerCountf£2/30, MfreaderCountTm T HfE, LR BEIZSIEZRAEMZ
readerCount BT1{E, BIHEBEREEHT, RFHEESDF, MEXMEREMNMHALRELELR, REEE
readerCountjil_£2A30818] %15,

FTA, Si#&fFi&readerCountZpy fa{ERPE LEIEIRIEN,

3.3 RERNFIPEIESRIFRY

IEBIERFLIERWMUtext . readerCount i1, Lt SIREZIRE ZMIEENEA 0, REEFFMEIRIEIELR,
FrUA, 1E3R4E@idreaderCount 3RIZKFE IE B2 1ER,

A e VA VA e | P h \
3.4 AT ALEBIEASHIHIE
BAEE, SRFESHFRRFEREATREGH, SERIFESFFHEITELEHISRIEFEEIR, NREIRESE
EETEIRIREL R, ErRJREMIRTE, AT, @ITRWMutex.readerWaitP] SR RIX /N a] 8,

Si2{F2I3RA, £BRWMutex.readerCount{B#IZEIRWMutex. readerWait®, ATFIRCHIESIRERIEAIEE

N

BIERISIRIELRG, BRTABERWMutex. readerCount, EEFEMRWMutex . readerwait{,
RWMutex.readerWait{E% JoRT IREES i2{E,

FTBACA, SERERIES TIE—ERESMIZREL S MM, RIEMIZREEREVESIRE, SIRMFEREWRER
ERYIERME. WMTFEPR:

£ B B a5 I a5 (B D

(5 G5 WS (B — B S mE—= (&) B \&) (&)

L, \-,-" L ! g
BT ER R S12EHIEZERTNFE EEREE [HERI TR

4. RTiIRM

KT EEWASINRE, FARMNTARENFIGER, NBEXE, BFEITES. RIGHuLE
f#: https://github.com/RainbowMango/GoComments
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REE UM IR S ID:find world fine
RKEFENABDERHEBENS,

DIERCOESRANFEZ—, XERTAMIZIE. GOMIZMISEI. GOMMZIRENFIFAHERI.
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bl

AU

i}

GoroutineifER—MREZRIIWIE, REGORBHRET AENER, ENERELE —MFMERNBELTEIZ
RBUERASER, TESIXABREMNESHEA— FcoroutineilENS], FELLEM FEEMHEIREBMRITEETF—

1t
—_—0

1. ZFEtRIERME

BAZE, EEHRNATIRECBLERENNVENTTHE, MUETEREL, SRR RE-ERENL
12, MAMESHEABULIBLENANEMNT, MBFESKZHENESIAI, SKIEHREEIEREEIMESSBATIPE
HESFHMIT, FICABREYRL LI2 IR H R AT REFTH,

TERR—HEEREIE

{E5FATI

——————

r
]
]
]
]
]
]
]
]
]
]
]
]
]
]
F
I
I
I
I
I
I
I
I
I
I
I

1}

workerZf2 workerEf2 workersZfg

ATHETENRR, BANECESAIIRHE—MESHEG, MEEFAR—IR., LKIZRPIILIZworker K2R
BRI S BRI AR BN S H 1T, Mworker ZIZRVIAE N LIRIERAHITIAE,

WMRworker ZIEMITHCESHFLAERRIAA, NMRMERARITZLIEENPAERS, LEKREZEEEST, UE
IREHBRESATIBworker ZI2Z VT, thIRIRLIZMBRIESPATIMEENTE T,

MRESATIRAREIBAMESBSEITRAIRA, WRIEXMIRZTEN, KEBHworker ZIZHANFEERT, NMES
PADIFREESS = SRR,

RN RN — N BEMRERMERLIZ N PRERRNRE, BNAELPEAREREIU—ERELRSREERS,
BEELIEREIERS, MTISLIERIECPU, HERENSB LR, EEHIEREN TR, WTEAMR:
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31 VA WHR 5 ID: find world fine

2. GoroutineifiEz2

KRRWIZ, ERERIFRARITUMNIRGTE, MR LT XNRMAL T HEERI, GolRfit—MhHlEl, SJBATELIE
PECEMIAE, ETXNRERE, NMAR TLHIERL, MARBARNLINER. MEAEFIEENHRZE

Goroutine.

BHAGoRRAS, tbyNl.9.2lRARERIERPEXTIAESRIMERE, Goroutine BERBMNIEMRIE ready-to-
run”fjgoroutines & F|&i2H,

GoroutineEEM T :

e G (Goroutine) : ENGoihtE, B NgoxBFESEIE—MHIZ.
e M (Machine) : T f{F4#E, 7EGoA#5iaMachine,
e P(Processor): A28 (GORENXHI—MEE, REFECPU) , BREITCoRIBEMMEZRR, HUBIRE

goroutinefJRES],

MHFHRBPA ] ARITCHRINES, PEE—IMEEZ1GHIEAYI, PRILLEEGREMMNIT, HEXARW TEFR:
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[ /_,—__\\ T | r‘_,.—’ _'_\_\"‘\\
P —GE B —;\‘ G
y ,f’l‘“x PN
. G | EEm | © < I
'-._ ._ 'I\H-\- - ":/.- Y [ d
A ,/"_H\
] |

i\ = X =

- > b

EIFPMERARFRREENLIE, WEE—1P, PRGEERAEMBPMIT, PEINE4HFE—MEZGHIAT (EFXEER
73) , AIURE—ENRBE N ENGIREAMPMNIT,

PN ERAERFBIIRE, FIANEATHFETCPUNZE, BTMBIHFE—IPARIIEITCoRIE, FLARRIEITHY
MANES, tHENLZIRE—MRFETCPURIMNEY, PUAZIRFIEERIERCPUM X AE T =4 SHILIRNIRH,

RFHPEILAER  runtime.comaxprocs() IREPAIMNY, ERLIOBRENMZR TrIUAE—ERRE LIRS, X1NE

HEBIFHT A,

3. GoroutineilEREE

3.1 BAF3CEE

LEFRTLEANPHEIFE—TEECHIPATI, TEERCHEARFBANIORENERLT, PRABBMEIRKCIAERIMFMT,
WIT—/NERES(E], 1§ ETXRIF TR, ABIGCHREIATIESS, AEMTIREREH— M CHITIRE,

BRT BAPHIFBIGEATILASN, BE—N2FBMAY, BIMPRERENEELBNIITRERECHISITHIFHIEEESIM
PHIT, 2BEBATIFGHIRIER, EEENRAEATRENG, ZFUPLEHMMNEETLEMY, hE A THLE2BERA
5| AR GHETHTE,

3.2 R4iAH

LERZIPHNEEONETCPUZEL, B IMUTFFE —MPARIMAMAITG, —MRIFA MBI NS TPEING, X2
HERIMBERECERRAANRIEER, EULIEN, cotiRM—IMithF, FEMMLFHIKE, AFTKEM
¥, NBANMBEIE—1,

AMBITHEANGEERZIAMAR, SN TFEFFR:
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Syscall
M1 MO -
- MO
P G
P G
G0
G
G0 G
G

NEFR, HCoEMFHEARKEANR, MORKREMP, HEMENTHAIMIREP, HEEMITPRATIHRITHIG, MMOMTF
ARG RAMAKEE, M1IEBVOIE, REPAZMR, MAIMRIEFSRACPU,

M1F)RIEE ] eERMAVEETZ M, HeJeERIERN, HGORZIABLERG, RIBMOREEEIKENZIP, B GoMARM
AbIE

1. WMRBETHBIP, MFKEI—1P, HLEMITGO,
2. MEEETHHIP, NIGCOMAZBERNY), FEFHEMIPIAE, ABMOIEHANEF HEER,

3.3 TF=%HEN

SAPHLEFHIGIAT BRI BER NI, LEAITE:
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M M M e
AT P G P G
P { G P -
r N @ Gm
G - Gm
Pracs T \
[ @

EHEMNPEDMPERFCEENITR, ABRFENEF/IT, 2BATIFHEEG, MA—IMHIRT IEEIEZITHIG
5, BABIRRIRBE3NGIFIETT, LAY, ERHMIPRIFEMPHIGHEN—&85TR, —MREXEI—F, METWNHEFRR
/—.l_xo

4. GOMAXPROCSi%E M4 BERY=Z M
—RERit, FEFIEITHIELIEGOMAXPROCS K/INZE JICPUIZEN, BliLGofEFR A n AFACPU, EHLETOZERN A
B, XIMEJREHASRENEERY. Bt EYE N GoroutineF ARZIFAN, 25— M SASEIE, 2%

£ 5RCPU, EHTGolAEREMEIMEEER B —ELERR, tENAMMEEEFNFIIMGEIZITZEZE —EEMR
89, FrATEIOZEE AN AR IGHEGOMAXPROCSIREMIR—L, SHIFRBIFHINE.

5.58XNE

5.1 (The Go
scheduler) http://morsmachine.dk/go-scheduler
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SIE : NEEE IR S ID:find world fine
KEFENABCOBESHIBSHHIIREIUNLE,

BEhREIRCOIESRANRz—, WEREFINIIEE, RABEmNIREIW#ER TEFR, EETRAEBLRTE
MEFTERYERR, FHNETHOROUREIMEGE, ERENAGSR FURkEWSEREIEREFET,

FENAESRFREHE, ARBEUREKEREE, SEBH—LS5kE MM LEXIIED,
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—_

1. IS

w/EWCIESEFNEEME @ Inalloc () HENASRIBERE, EFAESRREEANRglibciRftMptmalloc2,
BT glibc, WRLERHBRBIANESEEEEBEGoogleftcmallocHlFacebookjemalloc, —HEIEBHERTZEE T
HEE EI9tbglicBEERARIMNE, ESEEIMNEPMRERE,

GolangHFthsKML T AT EC2E, [RIEStcmallockfil, BBRMEMBHII —RANWEFERTF, B14FE(GolangH
AP 4P —BRNNABRTE, RERTFARBNZERE.

R, RESEESGC (AkEW ) RAREL], AU THGCHIBELE TRATFHENEE,

2. Ehf=

ATHEBEEERAR, MEERTAREHRE-—RAREF, RARFRAFNEMRNR, B -ENRFHIEEZIEER
7. BA64iRZE NI, GolangfBF B REARLRBNATFINTERMR:

spans bitmap arena
512M 156G 512G

FERBIINTERIS aspans, bitmap, arena=&%, HHParenaBlhiBREX, NAPEENAFENXE D,
Hrspansflbitmap@h T EEarenaXmFER,

arenafyX/N\R512G6, AT HEERIEarenaXigklam— 1 0page, T pagen8KB, —HHE512GB/8KB/
il

~

spansXig#FMspantVigtt, BN EHNA—page, FrlAspanXigay K/ (512GB/8KB) *#5Et K/\8byte =
512M

bitmapXigX/NtBRiETarenaitEHFK, FEEERTGC,

2.1 span

spanZA T EEarenallfI X BBIELH, S spanPEZINHSMELT, A THB/NWRDE, spandh)—
XIS ENRIRLE, T FARFREEIMBITTA/, MWidid 2 1553,

2.1.1 class
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4.1 N BCRIE
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RIEWRKN, 5T —HRGclass, BiclassEBRR—MEERNINE, UKREMspantIR/N, WMTFRAR:

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
a1,
42.
43,
a4,
45,
46.
a7.
48,
49,
50.

Bl

// class
// 1
// 2
// 3
// 4
// 5
// 6
// 7
// 8
// 9
// 10
// 11
// 12
// 13
// 14
// 15
// 16
// 17
// 18
// 19
// 20
// 21
// 22
// 23
// 24
// 25
// 26
// 27
// 28
// 29
// 30
// 31
// 32
// 33
// 34
// 35
// 36
// 37
// 38
// 39
// 40
// 41
// 42
// 43
// 44
// 45
// 46
// 47
// 48
// 49
// 50

bytes/obj
8

16
32
48
64
80
96
112
128
144
160
176
192
208
224
240
256
288
320
352
384
416
448
480
512
576
640
704
768
896
1024
1152
1280
1408
1536
1792
2048
2304
2688
3072
3200
3456
4096
4864
5376
6144
6528
6784
6912
8192

bytes/span
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
16384
8192
16384
8192
16384
8192
24576
16384
24576
8192
24576
16384
24576
32768
40960
49152
8192

AR {E A P4k (BookStack.CN) #i2

objects
1024
512
256
170
128
102
85
73
64
56
51
46
42
39
36
34
32
28
25
23
21
19
18
17
16
14
12
11
10
9

8

7

[y
B o

P N o o M W O N N O 00 W N N> © U

waste bytes
(¢}

(¢}

(¢}
32
(c]
32
32
16
(c]
128
32
96
128
80
128
32

128
192

96
128
288
128

32

128
512
448
512
128

128
512
896
512
256

256
128

384
384

256
256

128
256
768
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52. // 51
53. // 52
54. // 53
55. // 54
56. // 55
57. // 56
58. // 57
59. // 58
60. // 59
61. // 60
62. // 61
63. // 62
64. // 63
65. // 64
66. // 65
67. // 66
ERPBIEUT:
e class:

9472

9728
10240
10880
12288
13568
14336
16384
18432
19072
20480
21760
24576
27264
28672
32768

57344
49152
40960
32768
24576
40960
57344
16384
73728
57344
40960
65536
24576
81920
57344

PN W R, WON WP, S ODN®W A OO0

32768

bytes/obj: ZclassXRWRINFTE

bytes/span: B spanFEMNFTEL, HEITIE* TIRN

512
512

128

256

128

256

128

WHR St ID: find world fine

class ID, 8/ spanfEHhEiE —1class ID, TRiZspanm]{IBRYITSHRERY

objects: ®spanu] BRI ERNEL, thEl (bytes/spans) / (bytes/obj)
waste bytes: B span=E£fIAEFEFR, A (bytes/spans) % (bytes/obj)

EROUNDBEARHINREI2KK/), BiE32KX/NHEHIclass®, %class IDAO, 84 classEEE— 1N

R,

2.1.2 spanfiELEN

span@NFEENERREL, 1 spanATFEEFEN classIER, BREWRK/N, spaniE— MBI TUHRSHS
MRFITEIE,

src/runtime/mheap.go:mspan

10.

11.

12.

IS

14.

1S

. type mspan struct {

next *mspan

prev *mspan

npages

EX T HEIRLE:

//ERBIMTEST, AT ¥ spankEiEiek
//EERBIMTEST, AT ¥ spankEiEiek
startAddr uintptr // j2iathil, thEDETEIRTAGHINE

uintptr // SIERTE

nelems uintptr // 34, HBEIEZ DANEEHAED

allocBits

allocCount

spanclass

elemsize

*geBits //NEE, B—UAR—IRESENE

uint16

spanClass

uintptr

AR {E A P4k (BookStack.CN) #i2

// BESFCREANEL
// class¥&xTFiclass ID

// classKRPMIITR AN, HEPERA/N
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BAclass 104, spanFIZFEMAZFW FEFR:

& 0% -
spans bitmap arena
512M 150G 512G

Y

mspan
startAddr
npages=1

nelems=56& g ————
allocBits -110000 :

allocCount=2 S b b b

spanclass=10

elemsize=144

spanclass 10, £8classkr]{3Hnpages=1, nelems=56, elemsize}144, EfistartAddr2fEspan¥]ia
LETFIEE T EADIAtIE, allocBitsigEm—MiIE, BURKR—IREEWNE, AT ERNMRELHHE,
HallocCountti g2,

nextFprevA TS M spanifiziek, BN TEES P span, EFRIFHITIA,

2.2 cache

ETEERNEFENERE N span, TEEMUBEHREEspan, XML Umcentral, S&AEEERNERM
mcentralEEMspanFRIBERE, A TEHESEXIERISHAENAAIMNG, Golang B NEIENE T spanfVE
7, X MNEFEIRcache,

src/runtime/mcache.go:mcache EXTCaChEE{J%{}E?S A

1. type mcache struct {
2. alloc [67*2]*mspan // fkclass/ZHMImspan?izk
3.}

allocmspanBViEEHEa4E, BBRNRclassBEB2ME, MAFBITHRNART —MclassEKBMspandIR, &
MclassHAEBMAspandIR, F—HIIRPARTHINRPAES THEH, FHIIRFARTHINEKAESER
i, XAMRANTRSCCHMEERE, WTFAESEHspandIR, KROEEFDHE,

BIEWNREEERIEH, BWHRH AnoscanFlscan@, HEfnoscanfXT&FFEE, MscanMXEREEH, T
GCH# 1T,

AR A FAk (BookStack.CN) #47E -79-
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mcacheFspanfy¥t xRN T EFfR:

¢ oclass0 ( cdassD ¢ dassl § dassl ¢ ¢ classbb  classbb :

i scan | noscan : scan i noscan i scan | noscan
© class0 ¢ classD : dassl

alloc[134] : i : : :
. scan © noscan . noscan

:© class0
©oscan

mchacheZE VIR (LT BB EIspanty, EERIERNSHIMcentralPIREFEEF TR, RIBEBBER, S
classfspan Mt A~ t8E, EEFR, class 0f9span#ittclass1iES, HAAXRLERDENNTRESZS —

1t
—_0

2.3 central

cachefEHEIENFBRENANELIZEIRS, McentralN2LBRIE, HENMEERSE, YENEKEAEFAERNS
ElcentralBiE, HENMNKERBMAENX&MOW#central,

src/runtime/mcentral.go:mcentral E)‘(TCGHt ral%‘i}Eé*ffi\] H

1. type mcentral struct {

2. lock mutex //E R4

3. spanclass spanClass // span class ID

4, nonempty mSpanList // non-empty FEIRA TR spandlzk
5. empty mSpanList // #EZREZT AR spanFFk

6.

7. nmalloc uint64 // BETHECHITR AR

8. }

e lock: ZIEEIERH, FLLSLIEIEEHR

e spanclass : T mcentralEEE—HAEMEEclasshspandl®
e nonempty: IEEBREFFIARIspandl®

o empty: ¥EZBEAFIAMspandlzR

e nmalloc: ERITHNEHINRNE

“ZiEMcentralikBlspan SR :

k|

MnonemptyZIRIKEXN— eI Aspan, FIFHE M uERPMIER
AN spanii A empty iEzR

1 spaniR B4 472

A w N R
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5. RRHl
6. Hi2¥8iZspaniEfFifcache

L2 span/IE L RN T :

ho

i spanhemptyF iR

¥ spanl Anoneempty?lF&
AR

A w N R

EiR&FEMcentralRikElspanfl)Tifspan A 2B ERTE, AEEEN, FRWNEFRATREM,

2.4 heap

Mmcentral BIRLEMEI N, B mcentral WRIABEIFEN classHligispan, BX EEMclassHawN—»
mcentral, X/ mcentral ESEFMTFmheapiBEM T,

src/runtime/mheap.go:mheap /T'_E)‘{T heapE’\J%l}EZ*m .

1. type mheap struct {

2. lock mutex

3.

4. spans []*mspan

5.

6. bitmap uintptr //¥EmbitmapEitit, bitmapZ M EHbhitm Kbk
7.

8. arena_start uintptr //f§7RarenalX gk

9. arena_used uintptr //¥E7RarenalX B {F A &

10.

11. central [67*2]struct {

12. mcentral mcentral

13. pad [sys.CacheLineSize - unsafe.Sizeof(mcentral{})%sys.CachelLineSize]byte
14. 3

15. }

e lock: ERHI

e spans: FE@spansXi¥, FAFMREtspanflipagelIxZH
e bitmap: bitmapHyi2iatthit

e arena_start: arenalXiFEtit

e arena_used: HpjarenaBEAXIEME KL

e central: HMclassMMAIF ~mcentral

NEIRLEMEI N, mheapBERELIRINT, FXL LcolangflE@BEE —MmheapX AL FLEHITRFEIER,

mheapAEFEEREENT:
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spans bitmap
512M 1e6G

mheap

lock

spans

bitmap

arena_start

arena_used

central[134] {central i central 't “central " central {Tcentral "t central
|—-F classO ¢ classD : classl § cassl | .. i classbb i cassbb :

T wPunann

AAMPEENIAES Aspans, bitmap, arean=KXig, @BidmheapEIEiLR, EFREAFENEITIE

3. REHEEITRE
HWFLENFRHRKNARRBERENSEEZE :

e (0, 16B) BABEEHIINEK: Tinynie

e (0, 16B) BIREHNINKR: EENE

e [16B, 32KB] : IEEHNE

e (32KB, -) ! AWNRHSEEPTinyREMANKRLEEETAFSIENMILTER, XBEERNKE MRS
7%,

PAEREsize anBIATFE M, DELSEMT:

1. FRENHRILIEMFAB & Fmcache
2. BiEsizeitt&EHIESHIclassHIID
3. Mmcachefyalloc[class]iRPE T AN span
4. tNRmcache;&BrIAMIspan hmcentral BHiE— M FkIspanil AmcacheH
5. fNRmcentralFt;gHEr]AMIspanllAmheapFERIFE— M FifIspanflAmcentral
6. Mizxspan IRENEIZ A3 KRt ht FiR (6]
4. S5

GolangAFNERMASERHNTRE, HFTERTCHAE, XEMNEXBMIBEEMHIT TR, THRERE
MY AZETRESEIAE T,

1. GolangiEFEoBTEHIE—KRRATE, FHXlHAispans, bitmap., arenalXig
2. arenalXiFIRDTIXIZ A — NN IVR
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3. spanZFE—MHB/N
4. mcentralZES{ spanfi&iZRi5ER
5. mcachefF A&IEMBRIR, HRIEKIEFmcentral
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—_

1. A1

i}

FHBHIEH R RBREMNER, X NRTEEReN BRI RER, ERIHIRERNFRESE,
XL N R BRI T,

Golangfyhzik[Eg (GC) LRAFEERN—&, THLIREWERLTE T BRIE T ANRTFIERIE.

2. HBIR[EIRE;

W SR E BRI A I EE B AT LM

SIRTHE: MEMTREF—PSIATTE, S5IBENRIONRZERES, SIBITHRREL, S5IBTHEN0R

BIIZIT R,
o m: WRAIMRRIKEU, FEHMAFRERIAZE A EER A @,
o FRm: NEERIFAIAIRIEIASIA, MASERL4EHPSIRATH, Bth—EMRMN,

o KFIES: Python, PHP, Swift
Ric-7EkR: NMBREEAREHAESIBMNSR, SIBEMNRIFCH”#HEIA", EEHFICHHITEL,

o fim: BRRTSIATTHIERS,

o T FESTW, MEER{EREFIEBIT.

o RFIES: Golang(EXRA=RIRCE)
ARKE: RBWRAEGAPKEINSARNRZE, EHEAMKMNHBAZENR, MENBAFER, FEKE
A EERY Bl I B EFN B R,

o fig: [EULMHERE

o HReR: BiEEL

o fKRIES: JAVA

3. Golanghiik[alk

3.1 HR[EURRIE

BIBE, WIREEEZOI RIS H L AT R EEA S (RS RE), MERTFABERT (BARKSIA) , £
RS ANAFEERE, UHESERTFSEHER,

TERRT—EBATF, AEPIEEAEKENAT, UERDSENART, HkEWBFMRICHLEEZHRMER
BRI BOAFLLRA L E:
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el FRSIF
FRTE WL AIE

AFEt: L BoE 0 F5oE

i

var a = new(struct A)

rootids® -

var b = new(struct B)

.

EEF, AFRL 2, 45U ELMRATFREBRDE (BFIARERNE, 0 RHOE), TEa, bAH—IEH, EEAARE
1, 251, AFRIASUBEKERT, ERTLIEEANKRSIAT, MEEREE.

WKW FFIRES M root IR IATME, ErootWRIIBIRTFIRIC K" WSIAR", BREINFRPFHEIA]ERTE
', ATAEFEEFNHITIFC, EHFcTME, RREWIFCHRTT, REIRCHEEIFR ARSI ECEZTH T El
U,

3.2 WTFFric(Mark)

FIENAREFEREE, NBiTspanBURELEN, spanFHF 7T —MMAEFR, HH—MIBallocBitsTRBIMNARE
REVHECE R, EspanBUBEMFIEE S —MiElgemarkBits B FARiCNEFR#ES | BB,

mspan
startAddr
npages=1

--1 1:i0:i1:0§i1 & @ SE{EE: 1 B9E 0 FaE

nelems=56 ‘

allocBits

gcmarkBits
allocCount=2 ‘

-—1 0 io0iopiol ¢ IFCEE : 13I8 0 FE3Im

spanclass=10

elemsize=144

WM EEFMR, allocBitsiER T ERAFHEE, MgcmarkBitsitR T BRAFIRICE R, RCMETBIRARE
HITHRE, BWRSIANMAFRCHL(MNERRERR), 2E5|REEREEIA R0,

allocBits#lgcmarkBits&IBLEMETL—H#, MCERMENFEUR, EIWERFallocBitsigm
gcmarkBits, MARIFCEN A BFEN, gemarkBitsMAE FRIFCHNERHEATE, FEEHIIHL,

3.3 =Rtk

RIET A THERIFCRSHNEFELAR, TRER —MRCAIIRFMFIRCHIR, TR RBERAIEITRMIFICEA
FIRRENY, SRS AIRSIREEspaniigemarkBits, IBXWSRS|IAEIFEMITRBMABAZIA,
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ZBARAN TR LHEMRERO—MHE, ERENRAREHCZS. XEN=., W 7HkOIKEIZHT
KH=FRTS:

o REB: WHRETEMICBATPERF
o B WHREMIFIC, gemarkBitsWRMAIMI N1 (IZNRASERRGCHIESIE)
o HEE: WHRAKRMIFIC, gecmarkBitsWRAII N0 (IZNRIFESERRGCHIFSIE)

e, HEIRERBA-F—HeMIR, BITRa, bAS X EHNEEHNSHEE, RITKRa, bAFEIATHRA B, M
BITSRXEIATIERD, MGCHIRRTEIRAVIRSM FEFR:

Ruutm ‘nlnn n nn,._

AEHS éABCDEF...

IRBIIR

REUR

VIR E TR BN RBEE &N,

BEETRABRYRa, b:

Rootidis ‘n*nn S et e

[=[=Fak] C D EsF

mES A B

BEUR
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HFRWRSIATHRA. B, BAA BEHRENWER, HETRAFBITRERR, AR, ARE5IHAEMTRE
REEANERE, B5|ATD, NBRARBHENIFRIFE NIKE, HITETRNDM., MTERMR:

Roo IR e

Bes C E:iF

meys D "

BEWR A B 2

EEFRENRIABD, BFORESIAEMWR, FUDERARE, FCIRES

RootIm e

BEis C E{F

IREBIIR

EEIR A B:iD
RE, BEANRSBREB TR, HENRSHEULE,

3.4 Stop The World

ENERE () FEIERERN—O8ER: “MBER, MEENFEGIE, ABEREfM, 7
AR EIRY, EWEREREREZEFEAFNENE, BUEIKTEREHERRSIERFIIAXATNL, MR
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BRI T EEFERRNTE, SREFE2IEHEN,

GolangHfISTW (Stop The World) FiREER B/ goroutine, EOMLIIREIW, FHREWEREHBIRE
goroutine,

STWES BRI BB T NAMMIT, REERKNYF—EwebMARIEEANTERZN, FHE RIEHRNERZ—,

AT GRFESTWHIRT[E], GolangAEfL(LEIIREIWNEZ, XMIFRFETRAMNKE.
4. BrkEIIRLIE

4.1 EFRFE(Write Barrier)

BIE T STWE BB LEGCHREER AT L M{EEgoroutine, MEREFMZ1Lgoroutine SGCEMIZITRIFEL,
EAERENETRIHIRSTW, BREFIUARKEL STWHIRTE],

SREXRMU—MAX, ACCHRENNIAR, FERERTEZENFIEEHIFE, MREAROE, TXGCHBHME.

GCE R NENAFIWIAMNC, ANANRERRERAK, HEGCHERERNENRATFAIELRIECCHE,

4.2 #BAGC(Mutator Assist)

ATHILEREFESEE®R, ZEGCHITIEIEF, WRgoroutineEEHEATE, BB4XNgoroutineSs5—E845GCHY
TIE, BNESBNGCH—ER TIE, XAWEIU{EMutator Assist,

5. Rz (o] Uk fd Az B A1
5.1 AENEE=AEIEERAZGC

BRAFHNENESINELSATNEERECAZIRE, WMRAZRENIZENEIGC,
M = bRGCHBEARE * WEKE

NFBREHIMEERE cocc 12l, EiAH100, BIESRTFY K—EFE506C,

5.2 TEHIfEAGC

E‘ki}\'ﬁ%;ﬂ.?; %KZ%%‘FME‘—}T\GC, ii/NEﬂI?%E src/runtime/proc.go:forcegcperiod 'E‘%EP%EZEEIH

// forcegcperiod is the maximum time in nanoseconds between garbage
// collections. If we go this long without a garbage collection, one
// is forced to run.

//

// This is a variable for testing purposes. It normally doesn't change.

o o A W N B

var forcegcperiod int64 = 2 * 60 * 1e9
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5.3 Foifk

EFABRAERIUER runtine.cc() RFMWEGCC, XEZATCCHEREMIAFLT.

Ab >
6. GCHEEEMLIL
GCHAEESFHMENE X, WRIMSGCHEEHE, WIEFE WA,
ETCAGCHEEM N BR Z — 2L WR RN, LN KRERSERANRES S NINTRES,
Iy, HTFAFELZINS, BN ESEHRESTT4, BBRI8EMIGCHIT1IE,

RTGCHEEMILMERRTIE, EERERNA.
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FTiBi& 534 (Escape analysis) RIEHRIFFIREATFHENMUE, TEEREFRIBE, RBHRPHIBE -
IUES

o WMRSECHMT, MNERBMITERTBINFATFLUL;
o MRHEWIEMER, NERIMITEREIRLAGC (HIIREINYR ) AIE;

BTRESH, BERYEHESRHEEATE, Kitzsh, BESTERABEDER, THRPLIZITHRE®ER
EXEE,

2 EIRTFHE

BHRYHRBHMONR, RERIIVFPEITRESWERBINRS I ARRER D LR

1. WMRERWIMERRESIA, WALHREIETF;
2. WMRFHIMRFESIA, WLEMREIHEF;

IR, WTRBINELESIRNSR, thBERTREMREIHES, tLNRFIRKBIRITFEET.
3 B®iRiHxR

3.1 Bz

BANFEGoRI LR B S ERIET, XEXE—MARMTER RIS, RENKBNT:

1. package main

2

3. type Student struct {

4 Name string

5. Age int

6. }

7

8. func StudentRegister(name string, age int) *Student {
9. s := new(Student) //FERAEsHkkEHE
10.

11. s.Name = name

12. s.Age = age

13.

14. return s

15. }

16.

17. func main() {

18. StudentRegister("Jim", 18)
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K#StudentRegister ()AEPs HEHLE, HEBIRHREERE, sA8H—1ETH, HEEONRFHIRAESE
e, XS EFEiRZEM,

BT miF S -gcflag=-me] AEFfmiFTLIE HRIRIR AT :

1. D:\SourceCode\GoExpert\src>go build -gcflags=-m
2. # _/D_/SourceCode/GoExpert/src

3. .\main.go:8: can inline StudentRegister

4. .\main.go:17: can inline main

5. .\main.go:18: inlining call to StudentRegister
6. .\main.go:8: leaking param: name

7. .\main.go:9: new(Student) escapes to heap

8. .\main.go:18: main new(Student) does not escape

B]Ml7EStudentRegister ()REH, tHENXIB5E9ITE /R " escapes to heap”, RTRZITAES I LE T RERI
Fo

3.2 KRZEEABEE
ETENRS, BOAFELRR?

1. package main

3. func Slice() {
4. s := make([]int, 1000, 1000)

6. for index, _ := range s {

7. s[index] = index

11. func main() {
12. Slice()

13. 3

EFERBESlice()BRFPRE T —MN1000NMKEMLIA, RERRBATHRZEREREHB KR, BEIREEREFRER, W
T

1. D:\SourceCode\GoExpert\src>go build -gcflags=-m
2. # _/D_/SourceCode/GoExpert/src
3. .\main.go:4: Slice make([]int, 1000, 1000) does not escape

BRI B RER R, BLENHKET K10f&E110000=0RIE?

1. D:\SourceCode\GoExpert\src>go build -gcflags=-m
2. # _/D_/SourceCode/GoExpert/src
3. .\main.go:4: make([]int, 10000, 10000) escapes to heap
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BATR I Y B KEY AZ]100008 3 ik,

SKRR £ S8R B AR S AT RS A F BT STt RER SRR O ERIHER,

3.3 oIASZERIRIRE

W

BEBEHSH hinterface B, tkilfmt.Println(a ..interface{}), miFHAEIRIEHTEHSHIEIKRE

tAFEERR, TR

#
&

1. package main

3. import "fmt"

5. func main() {

6. s := "Escape"
7. fmt.Println(s)
8. }

FRRBsTERR— I stringX BT =, AAfmt.Println()R&=4kiRk:

1. D:\SourceCode\GoExpert\src>go build -gcflags=-m
2. # _/D_/SourceCode/GoExpert/src
3. .\main.go:7: s escapes to heap

4. .\main.go:7: main ... argument does not escape

3.4 A5 ANREIRE
RERNABRERSIM T EMNREIFibonaccifFIRIREY :

1. func Fibonacci() func() int {

2. a, b :=0, 1

3. return func() int {
4, a, b = b, atb
5. return a

6 }

7.}

ZERFREI-NAE, AESIATRENEHEEaflb, ERAMNETZEHKZAE, AEBIANITAEESMKK
#ithFibonaccifigl, EBHIRBIRFITAAR:

1. package main
3. dimport "fmt"
5. func Fibonacci() func() int {

6. a, b :=0, 1

7. return func() int {
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8. a, b =b, atb
9. return a

10. 3

11. }

12.

13. func main() {

14. f := Fibonacci()

15.

16. for i := 0; i < 10; i++ {

17. fmt.Printf("Fibonacci: %d\n", f())
18. 3

19. }

RKREEIEFibonacci( ) FKEI—NAE, BARRITHABMASITEI—1NFibonacci$E, HIHITFFIR:

1. D:\SourceCode\GoExpert\src>src.exe
2. Fibonacci: 1

3. Fibonacci:
4. Fibonacci:
5. Fibonacci:

6. Fibonacci:

o g w N

7. Fibonacci:
8. Fibonacci: 13
9. Fibonacci: 21
10. Fibonacci: 34

11. Fibonacci: 55

Fibonacci() BB EABETEHRTEMaFfIbBETFARNSIH, FENE _ENEHE L, UEB=EikE

1. D:\SourceCode\GoExpert\src>go build -gcflags=-m
2. # _/D_/SourceCode/GoExpert/src

3. .\main.go:7: can inline Fibonacci.func1l

4. .\main.go:7: func literal escapes to heap
5. .\main.go:7: func literal escapes to heap
6. .\main.go:8: &a escapes to heap

8. .\main.go:

7
7
8

7. .\main.go:6: moved to heap: a
8: &b escapes to heap
6

9. .\main.go:6: moved to heap: b

10. .\main.go:17: f() escapes to heap

11. .\main.go:17: main ... argument does not escape

4 RRELE

K ENRAFLLEERAREAFTEESIINE
LD ECHRFANFEGCAIE
t&tﬁﬂﬂﬂ@?ﬂﬁfi%%ﬁ%s‘?éﬁecmﬁ

RS EH I RREA St 25T 2
o WERDHTELRIZEMELTTAL
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4.3 &R AT

5 YmIZTips

IR S ID:find world fine

BE-TXANEE: RBEERTENLEENERSE ? BANFEEEREH I ULV REENEL, sJREENE,
BRNREINNBIEE/\, ATEHERRTEkR, PJERERE, BrIEIIBMGCHRNE, MUEEEHA—E

RS,
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FEEENACOESH LRI EFEEEANALEHFE,

BANEEXA—MigR, DIEARITERERFZCIETFINEAL A2, A3.An, DEACIESEFIMEEMEFFINER
o FIXMIZR, GORMET=MBRAER:

e Channel: {EFchanneli=&|FiHiz
e WaitGroup : ERESEVIHIIZHEIFIHE
e Context: {ER_ETXIEHIFINIE

=MAREEMS, tLilichanne A= E@SLINEE, BEMWSHE, waitGroupiREFIMENKENSFIIEE, Context
RREN FIEIRE LRI FIDIZNESR, RRRENMSH, BEESSAINARRIFITIER,
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—_

1. IS

channel —fRATIHEZEHNES, channelttr]BAATHRIZH, LLAEMREINDFINE, EMESHHET
iEIR R BHEIELIRTE, XMMiAR Fchannelthr[42 53K,

2. =R

TEREFRER—MEMAchanne 116 FHIEH95] F:

1. package main

20

3. import (
4. "time"
5. "fmt"
6. )

7o

8. func Process(ch chan int) {

9. //Do some work. ..

10. time.Sleep(time.Second)

11.

12, ch <- 1 //EFEFEA-NTHEFRRLAIECLE
13. }

14.

15. func main() {

16. channels := make([]chan int, 10) //fIE—N10NTENVS, TTHREZER Achannel
17.

18. for i:= 0; i < 10; i++ {

19. channels[i] = make(chan int) //Y1F#EA—4channel

20. go Process(channels[i]) // BEhhAE, E—ANEEATEE
21. 3}

22.

23. for i, ch := range channels { //BHAYIF, SFFihfEssR

24. <-ch

25. fmt.Println("Routine ", i, " quit!")

26. 3}

27. }

LEREFEISIEN N channe LIREENMIE, S MHEEHE—channelBTFRIMZERE, KIDELIBTHED
ERSEHAMAEINESR,

XANMFH, KPENNEBSHEFIPELER, EXXDEHAIURAEEREABRIEENFIHEER, IRFIMEFE
EHRNENEEPRERBESLIR,

3. B4

{EAchanne LRIZFIFIMEHM AR ME R, RARIFTEAELENENMTFERHERNEN Cchannel, MAX
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WHE A ID: find world fine
T FIDFELF LIRS R FEAR FFEIZH,

[EEHLENBRIWaitGroup, ContextB‘iEERtbchannelfifi—L, EZFMARAGRERMELLchannel S5
go
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5.2 WaitGroup

WHE 5L ID: find world fine

WaitGroup@Golang AR IIEPLEEANHLIEFIA,

WaitGroup, ®JIEf#Await-Goroutine-Group, BEN&EF—4Hgoroutine4ER, tEANENgoroutineBEEFFHH
fth/L~goroutine®EB5ERk, FBAEAWaitGroups] AFRFASCEL,

TEEZFERT—1goroutineFF R MHNgoroutinesEREIFIF

1. package main

3. import (

4, "fmt"
5, "time"
6. "sync"
7.)

&y

9. func main() {

10. var wg sync.WaitGroup

11.

12. wg.Add(2) //REITERES, BERIAgoroutinefd Mk
13. go func() {

14. //Do some work

15. time.Sleep(1*time.Second)

16.

17. fmt.Println("Goroutine 1 finished!")
18. wg.Done() //goroutineBUTEEsR e itasml
19. 30

20.

21. go func() {

22. //Do some work

23. time.Sleep(2*time.Second)

24,

25. fmt.Println("Goroutine 2 finished!")
26. wg.Done() //goroutineffTésm Elit a1
27. 10

28.

29. wg.Wait() //ZFEgoroutinefBRE%EEF BT RO

30. fmt.Printf("All Goroutine finished!")

31. }

BRI, CEREFTPwgREBAER T —MTEIES:

Bafigoroutinedii it HEHE T A (2) B it ERRE B iFEMgoroutine M,
Bfigoroutinefs, EFHWalt()Ti;EI?H%EE EFTHZET RO,

B/ goroutineHiTLARIBEIIDone () F7iENF T ERER Hi1,

TR T HofE, PFEEMgoroutinetHIREE,

A W N B

H3WaitGroupth e LASEI —4Hgoroutine&EE S —4Hgoroutine, XA R&IZH, BELE, MEATHEESE
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MFRIEE WL, KRR L, WaitGroupRISEHLRIBIERE EE,

WHE 5L ID: find world fine
2 ZhENA

— = —
Sha-==1

ETE

ESBRUNXRGREN —HRIPHTARONG, ATFHLESMRRNRE R,
HERRAESEN— MR

o SESE>0l, RNFRTAH, REESENRABNEFESERL;
o SfESE=-0lf, RRFRLEAA, RESSEN, SRAREIENER, =1

==

A Polax

=SS = HIER R IRES;
HFWaitGroup3RIRtERTESE, TELHNERENE

“Ho

3 WaitGroup

3.1 BURLEM

/JEEE_,!E',EP src/sync/waitgroup.go:WaitGroup E)‘(TE;&}E@EW

il

type WaitGroup struct {
2.

statel [3]uint32
3. 3}

===l

statel@MKER3VEE, EFEE Tstatefl—MESE,
e counter:

fstateSkhn ERAANITEKES:
HENERMITERIgoroutineit#ia8

e waiter count: ZF{Fgoroutine-groupfERiJgoroutinefE, BB LVINERE
e semaphore: {EE8

EERIFTREENT, ZHLIUNUERE, HEREN, KBFHEWRFEAT, =BEREFNUEN TAR:

AR {E A P4k (BookStack.CN) #i2
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WHE 5L ID: find world fine

32bit 32bit 32bit
i L ]
¢ aTd o g
WaitGroup : 3
(= counter walter semaphore
statel S— P
Y Y
state semaphore

WaitGroupXsMEH="ME0:

e Add(delta int): 1Fdeltaf&flZ|counter
e Wait(): waiteri#ifl, HPEEZEFES=semaphore
e Done(): counteri®@l, FEBwaiter BERBAEMXHESE

3.2 Add(delta int)

Add( )M THHE, —2iEdeltafERMZIcounterd, EHdeltar]ARRE, BFERIHcounter BEIEELRLOSK
B, FTAE _HEFEHcounter(EZ Joft, RiFwaiterERBRKEENESE, IEEFMgoroutine2Efik
B2, WRcounterLAHH(E, Mpanic.

Add () ffCRBENT

1. func (wg *WaitGroup) Add(delta int) {

2. statep, semap := wg.state() //%HlstateflsemaphoredthiitfEst

3.

4, state := atomic.AddUint64(statep, uint64(delta)<<32) //iBdeltaZf%32{uZEME|state, BIEMEIcounter
5. v := int32(state >> 32) //%Hlcounter{d

6. w := uint32(state) / /3 Bwaiter{g

7.

8. if v<o{ / /45 B jacounterEA htafE, panic

9. panic("sync: negative WaitGroup counter")

10. 1

11.

12. //2FEME, W, counter >= 0

13. //fRcounterAlE, HBAFERRESE, HEHERE

14. //iMRwaiter AT, RIAREEHFE, WAFTERRESE, HXRY

15. if v>0 || w==0 {

16. return

17. 3}

18.

19. //BERY, counter—E%TO, Mwaiter—EATO (NEf4Fwaiter, REHIVNTORIELR) |
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20. //%3Bcounter&:h0, BRMwaiter MIRESE

21. *statep = 0

22. for ; w !'=0; w-- {

23. runtime_Semrelease(semap, false) //B=SE, PITXBE—1, BE—%EFE
24. }

25. %}

3.3 Wait()
Wait () AEtMTHESE, —EFMwaiter, _EEEEFHES=E

1. func (wg *WaitGroup) Wait() {

2. statep, semap := wg.state() //%HlstateFlsemaphorehbiitiEst

3. for {

4. state := atomic.LoadUint64(statep) //#FHistatefd

5. v := int32(state >> 32) //%HBlcounter{&

6. w := uint32(state) //F B waiter{d

7. if v ==0 { //3Rcounter{EA0, WHFTAgoroutine#pRE T, NHEFFF, HIERE
8. return

9 }

10.

11. // {FFCAS (PLBscif®i%) Efwaiter, EMalgEakW, LM/FHEEfor loop FAER
12. if atomic.CompareAndSwapUint64(statep, state, state+l) {

13. runtime_Semacquire(semap) //ZMENGE, HHzSE®READ

14. return

15. 3}

16. 3}

17. }

XE A2 TCASEHZRIEBE 2 M goroutineERtHiiTWait ()Tt EIE R waiter,

3.4 Done()
Done () Rf—4E, BElEcounteriml, FHfi1FEAdd()mIUEZ 518, FitADoneStfR ERRIAA TAdd(-1),
JRRBANTE

1. func (wg *WaitGroup) Done() {
2. wg.Add(-1)
3.}

Done ()KIHITIZEMELEI TAdd(), EIRLBIERRE—EMAIgoroutinelEHHFEREERN,

4 YmFETips

o Add()EEWMIIEFWait(), BM&panic
o Add()IZREMEMNSE[FEFFHgoroutine M —, &M&panic
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Golang context@GolanghMAHAAEHANHLEZEFIRA, ES5WaitGroupm AKIAREREBcontext W FiRE
goroutineBEEAVIZHIS], EFTLAIZEHIZ KAIgoroutine,

contextEHERM AR ETX”, BIErIZH—HERIREMAMgoroutine, B/ goroutinellEHEEIM LT
YO

EAVEY(E AR T B R:

o)
Al

TN

==
_'_F,/)I

PN
=
""'\\
-

FEIFHFgoroutineikEH Fgoroutine, MFgoroutine X ¥4 REFHgoroutine, XS R FER
WaitGroupfiRARES, ERFgoroutineMIARETSHWE. MEAcontextFFILAREZHLHL,

2. ContextiCIfEIE

Z

contextEfR ERENX THEO, NEWIZEOMEE I AR —Fcontext, EABFLIU T/LNERN
context, A HIFIEAFARENIG=,

v =)
2.1 HAOEX
/JEEE!@EP src/context/context.go:Context i)‘(?iﬁ%u

. type Context interface {

1

2 Deadline() (deadline time.Time, ok bool)
3
4. Done() <-chan struct{}
5
6

Err() error
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7

8. Value(key interface{}) interface{}
9. }

EhtfcontextiZEOREX T4NMNAZE, TEHAEEIHBE—T:

2.1.1 Deadline()

ZAERE— NdeadlinefiFiREB 218 EBdeadlinefbool ®, NEEHIEEdeadline, Mok == false, It
Atdeadline h— N HItA{ERItime . TimelE

2.1.2 Done()
ZAiEREI— channel, F&7select-caseiBAHEHH, W1”case <-context.Done():”,

HcontextX#fG, Done()iREI—MEXANEE, XANEIRNAZIEN, ElLbgoroutiner] LAULEIX FE
K; Hcontexti®RXFIES, Done()iR[Enil,

2.1.3 Err()

ZhHiEERcontext xAIMERERE, <HAEREMBcontextSLIITH|I, REEZRHFIRE. ttilDeadline context, X
HARRETRERRE Adeadline, MRIEER IR EINXRA, BBLAKAREMREAE:

e [Edeadlinex#]: “context deadline exceeded”;
e EE&XIF: “context canceled”,

SicontextXkilfg, Err()iRElcontextBIXFARE; ZHcontexti®RXFAR, Err()iREINil;

2.1.3 Value()

E—Fhcontext, EAREATFEHIZEMIKSMIgoroutine, MERFEMIKSHHgoroutineBfEREE

value () AiEFRAFItMER M context, %7 iERIEKeyEEEmapFvalue, BEARERBERGIREA,

2.2 ZTcontext

contextBHENX T —1MEHcontext, RhemptyCtx, AFcontextlRT =, EMcontext A2 RFEHEAISEIR
TContext, ABABEEE, (NATFHEfcontextBIRT

emptyCtxERIE I FRIBFR:

[y

type emptyCtx int

N

func (*emptyCtx) Deadline() (deadline time.Time, ok bool) {

return

~ o 0o b~ w
[

func (*emptyCtx) Done() <-chan struct{} {
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WHE A ID: find world fine

©

return nil

10.

11. func (*emptyCtx) Err() error {
12. return nil

13. }

14.

15. func (*emptyCtx) Value(key interface{}) interface{} {
16. return nil

17. }

contextBHRENX T —MFemptCtx2FLE, Bhbackground, FJEAfERcontext.Background()3REX
€, SKMABINTAR:

1. var background = new(emptyCtx)
2. func Background() Context {

8. return background

contextBIRE T4NAECIERREZEEE M context, FRAXMMNGENINERREERcontext, HEERA
backgroud, BElbackgroudfFERT&:

e WithCancel()

e WithDeadline()
e WithTimeout()
e WithValue()

contextBHLMContextiEOMstruct, R TemptyCtxdh, EHcancelCtx, timerCtxFvalueCtx=%h, IF
EETX=Mcontext3fl, LI T Lik4FhERE)context,

contextBHZcontextERB ZEMXEH, W TFEFAR:

Interface :
Context

!

]

Er e Py

Cancel context

WithCancel()

struct : struct - struct : Deadline context WithDeadline()
Timeout context WithTimeout()
A i
Value context WithValue()

struct cancelCtx., valueCtx, valueCtx#PdETFContext, FTEIDBINEBX=/struct,

AR {E A P4k (BookStack.CN) #i2
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2.3 cancelCtx

JEIB B src/context/context.go:cancelCtx ENXTizER context:

1. type cancelCtx struct {

2. Context

3.

4, mu sync.Mutex // protects following fields

5. done chan struct{} // created lazily, closed by first cancel call
6. children map[canceler]struct{} // set to nil by the first cancel call

7. err error // set to non-nil by the first cancel call

8. }

children®i2R T HittcontextiREMFTBchild, Ltkcontext#icanclelBt&IEEPFTEchildEfcanclels,

cancelCtx5deadlineflvalueZXx, FTARFEZESHDone ()FIErr () EOSNEREOBNR],

2.3.1 Done()¥EOSEI

¥ BContextE X, Done()EORFEEIRLD—/channelBl®], ¥FcancelCtxFKiiREERENFTEdonell
a],

XEERETRN, FEHH:

1. func (c *cancelCtx) Done() <-chan struct{} {

2. c.mu.Lock()

3. if c.done == nil {

4. c.done = make(chan struct{})
5. }

6. d := c.done

7. c.mu.Unlock()

8. return d

9. }

HFcancelCtx;2EIEENALEE, FilAcancelCtx.donevlfEiER S HES, FILAEEZEEYIAt,
cancelCtx.donef&fEcontext#icancelffxF, FrllcancelCtx.donefy{E—MRZFIM="MEL: nil —>
chan struct{} —> closed chan,

2.3.2 Err()EOXH

¥ZBBContextENX, Err() REERE—PerrorgEflcontextlxHMERE, ¥WFcancelCtxFKiiREEIREIK R
TEerrfld],
TREEETIRS:

1. func (c *cancelCtx) Err() error {
2. c.mu.Lock()

o err = c.err
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WHR St ID: find world fine

4. c.mu.Unlock()
5. return err
6. }
cancelCtx.errZiAEnil, Fcontext#ficancelBtiEE—MNerror&=: var Canceled = errors.New("context

canceled")

2.3.3 cancel()EOXW

cancel()AZAEEEMcancelCtxMEXEBMNAE, HFARXABCMERN, HEKEME
cancelCtx.childrenfImapHd, EfkeyEEIERNWSR, valuefBHFHEEENX, XEFEAmapRER N T HEEEM
E‘O

cancel F AR ARBI N R:

1. func (c *cancelCtx) cancel(removeFromParent bool, err error) {

2. c.mu.Lock()

3.

4. c.err = err //®E—ANerror, HBAXFRE

5. close(c.done) //¥channelxif], PAUHBEIRAEM context
6.

7. for child := range c.children { //@HAfiAchildren, EMEMcancelfik
8. child.cancel(false, err)

9. }

10. c.children = nil

11. c.mu.Unlock()

12.

13. if removeFromParent { //IEEEEAT, FE¥BEC Mparentifk

14. removeChild(c.Context, c)

15. 3}

16. }

PR, withCancel()iREIFIZE _MHTFcancel contextBrFiEIERIcancel(),

2.3.4 WithCancel()Ai&3LM

wWithCancel()AiEE T =145

Hta{k— 1 cancelCtx3Lfl
o JEcancelCtxLALRMBIER T mMchildrend (MRKRX T RthE] U cancelhiF)
e R[ElcancelCtx3LflFlcancel () FHi&

X

HSLIURRG 0T AR :

1. func withCancel(parent Context) (ctx Context, cancel CancelFunc) {

2. c := newCancelCtx(parent)

3. propagateCancel(parent, &c) //BESHMEIRXTHR
4. return &c, func() { c.cancel(true, Canceled) }
5.}
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XERESAMIARTRNTEEVNEERIKA—T:

1. MRRXTEBIHFcancel, HHRIRER T AEEBchildren 5, BAiBHcontextiRiNZchildren®
BwT;

2. MRRTHEAZFcancel, #ksEmE EER, BERKEI—P¥Fcancelf A, EFicontextiiiz
childreng;

3. MRFABEMRTRYARZHcancel, MEMN—MIMEFEHERXTRER, AEHBIEHFicontext4R,

2.3.5 EREMERAZM
—/NB1RVEYERcancel contextMIBFII TR =:

1. package main

3. import (

4. "fmt"

5. "time"

G, "context"
7.)

S

9. func HandelRequest(ctx context.Context) {

10. go WriteRedis(ctx)

11. go WriteDatabase(ctx)

12, for {

13. select {

14. case <-ctx.Done():

15. fmt.Println("HandelRequest Done.")
16. return

17. default:

18. fmt.Println("HandelRequest running")
19. time.Sleep(2 * time.Second)

20. 3

21. 3

22. }

23.

24. func WriteRedis(ctx context.Context) {

23, for {

26. select {

27. case <-ctx.Done():

28. fmt.Println("WriteRedis Done.")
29. return

30. default:

31. fmt.Println("WriteRedis running")
32. time.Sleep(2 * time.Second)

33. 3}

34. 3

35. }

36.

37. func WriteDatabase(ctx context.Context) {
38. for {

39. select {
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40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
SN
528
53.
54,
55K
56.
BT
58.
5O

60.

case <-ctx.Done():
fmt.Println("WriteDatabase Done.")
return

default:
fmt.Println("WriteDatabase running")

time.Sleep(2 * time.Second)

func main() {
ctx, cancel := context.WithCancel(context.Background())

go HandelRequest(ctx)

time.Sleep(5 * time.Second)
fmt.Println("It's time to stop all sub goroutines!")

cancel()

//Just for test whether sub goroutines exit or not

time.Sleep(5 * time.Second)

WHE 5L ID: find world fine

FERBFBIEHandelRequest () B TFAEBEEMNEK, EXZEIEFAMHME: WriteRedis().
WriteDatabase(), mainthiZ€liEEIZcontext, FHilcontextEZFINIZEIEE, mainthFErEIE HRIBIHLETLA

canceli2Fi G FiHiE,
EREHINTRR:
1. HandelRequest running
2. WriteDatabase running
3. WriteRedis running
4. HandelRequest running
5. WriteDatabase running
6. WriteRedis running
7. HandelRequest running
8. WriteDatabase running
9. WriteRedis running
10. It's time to stop all sub goroutines!
11. WriteDatabase Done.
12. HandelRequest Done.
13. WriteRedis Done.

2.4 timerCtx

,JEEEB’E]EP src/context/context.go:timerCtx E)‘(Tiﬁg‘é’ﬂcontext
1. type timerCtx struct {
2. cancelCtx
3. timer *time.Timer // Under cancelCtx.mu.
4.

AR {E A P4k (BookStack.CN) #iE
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WHR St ID: find world fine

B, deadline time.Time

timerCtxfEcancelCtxEht FIEI1 T deadlineAFirrBEsIcancelfaR4£Rf (8], MtimergiE— Mk Bzh
cancelRYERTEE,

HItk, fi7EtHwithDeadline()FIWithTimeout (), S EiXFMERISIIMRIE—#, RRNIEREEAR—:

e deadline: IEEHRGHAPE, ttilcontexti%2018.10.20 00:00:00 2t BENLE
e timeout: IBERKFE/ERE, tbWcontextiGFE30SFLER,

FHEORIG, timerCtxfEcancelCtxEhl FiFEESLMDeadline()Fcancel ()%, HEfcancel()HiERE
589,

2.4.1 Deadline()#EOLIN

Deadline ()X RiREItimerCtx.deadlineiM&, fMtimerCtx.deadline@WithDeadline()ak
WithTimeout () Fi&IREM,

2.4.2 cancel()&EOLI

cancel () AiEEARYHKcancelCtx, IEEEIMEtimer XF,
timerCtx#ixFJg, timerCtx.cancelCtx.erriB&FExMERRA:

o tNRdeadlineRIRZEIFaIXA, MKxHFAREScancelCtxER—2;
o tNRdeadlineZIRESEKFA, MEREJ: "context deadline exceeded”

2.4.3 WithDeadline()7Ai&SEH
withDeadline () AiESKIME BN T :

o ¥R — N timerCctx3Efl
o BtimerCtxEFIRMBER TS children® (MR T Ste] A cancelfViF)
o BHEMNSE, ENEREIHAES B Icanceldcontext

RO timerCtx3EfFlcancel () Fi%

R, timerCtxEE P context MY ZIFFscancel, BEEER IR EBEHIcancel,

2.4.4 WithTimeout ()7AiESEW
withTimeout ()3EFFIEA TWithDeadline, —&LIRE—H,
ERBIEEE

1. func WithTimeout(parent Context, timeout time.Duration) (Context, CancelFunc) {
2. return WithDeadline(parent, time.Now().Add(timeout))
3. }
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2.4.5 BARVERZEG

TEAIFHRERBWithTimeout () K1G—NcontextFHEH T hIEH (%D

10.
11.
12.
135
14.
1S
16.
17.
18.
19.
20.
21.
22.
23.
24,
2
26.
27.
28.
29.
30.
31.
32.
33.
34.
35F
36.
S -
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

package main

import (
Ilfmt n
n tlme”

"context"

func HandelRequest(ctx context.Context) {
go WriteRedis(ctx)
go WriteDatabase(ctx)
for {
select {
case <-ctx.Done():
fmt.Println("HandelRequest Done.")
return
default:
fmt.Println("HandelRequest running")

time.Sleep(2 * time.Second)

func WriteRedis(ctx context.Context) {
for {

select {

case <-ctx.Done():
fmt.Println("WriteRedis Done.")
return

default:
fmt.Println("WriteRedis running")

time.Sleep(2 * time.Second)

func WriteDatabase(ctx context.Context) {
for {

select {

case <-ctx.Done():
fmt.Println("wWriteDatabase Done.")
return

default:
fmt.Println("WriteDatabase running")

time.Sleep(2 * time.Second)
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49.

50. func main() {

51. ctx, _ := context.wWithTimeout(context.Background(), 5 * time.Second)
52. go HandelRequest(ctx)

58

54. time.Sleep(10 * time.Second)

55. }

FihEPEIE— 1 10siBETRcontext, FIGEZBLEFIHIE, 10sBiikxHcontext, FEFMEHEAT:

1. HandelRequest running
2. WriteRedis running
3. WriteDatabase running
4. HandelRequest running
5. WriteRedis running
6. WriteDatabase running
7. HandelRequest running
8. WriteRedis running
9. WriteDatabase running
10. HandelRequest Done.
11. WriteDatabase Done.

12. WriteRedis Done.

2.5 valueCtx

JERBEIFR  src/context/context.go:valuectx  xEX TiZZFEHlcontext:

1. type valueCtx struct {

2. Context
3. key, val interface{}
4. }

valueCtxH 27EContextEil LN T —MNkey-valuelt, AFESRIDIZEEDE—LEIE,

HFvalueCtxBEAREEcancel, WAREEdeadline, L REESLMvalue () O,

2.5.1 Value () #ZEOSSW

HvalueCtxFUBEME X AN, valueCtx.keyFlvalueCtx.valnBliXREkeyFMvalueld, SLWBREE:

1. func (c *valueCtx) Value(key interface{}) interface{} {

2. if c.key == key {
SF return c.val
a. }
5. return c.Context.Value(key)
6. 3
XEEMTHEEXRET, BlEpicontextEHXAEkeylt, FAXTREHK, WREH AN KRLIRMD
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interface{}, tEpiEii, BT FcontextEiBZIRAIvalueld,

2.5.2 Withvalue () Ai&sCiR
withvalue()SXHMtL2IEEEER, HRBANT:

1. func withvalue(parent Context, key, val interface{}) Context {

2 if key == nil {

3. panic("nil key")

4, }

5. return &valueCtx{parent, key, val}
6. }

2.5.3 BAIEAZRA

TERFIEFRRvalueCtxPIAE:

1. package main

2

3. dimport (

4. "t

5. "time"

6. "context"
7.)

8.

9. func HandelRequest(ctx context.Context) {

10. for {

11. select {

12. case <-ctx.Done():

13. fmt.Println("HandelRequest Done.")
14. return

15. default:

16. fmt.Println("HandelRequest running, parameter: ", ctx.Value("parameter"))
17. time.Sleep(2 * time.Second)

18. 3

19. 3

20. }

21.

22. func main() {

23. ctx := context.wWithvalue(context.Background(), "parameter", "1")
24, go HandelRequest(ctx)

25.

26. time.Sleep(10 * time.Second)

27. }

Eflmain()H@idwithvalue () 755K —context, BEIEE—1Kcontext, keyFlvalue, REEIGF1Z
contextfEiBss FihfEHandelRequest, FIHFERTLAIEE Z|contextikey-value,

EE AR FIIELTEBMER, Elcontext@AxFFcanclely, EiRi<-ctx.Done()KZLiEREl, d

AR A FAk(BookStack.CN) #45 -112 -
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WHE 5L ID: find world fine

REETRMO, FEEEIRBcontextiIEE—/N ] McancelfcontextEART &, FAKX T SMcancel ()EEHN
RZE5R# Ncontext,

th 4E

n-H

o Context{UXZ—MEOEN, BRIBLMMARE, rIUITELREMcontext A,

e cancelCtx3ZHL T Context# [, @idwithCancel()®lEcancelCtx3Lfl;

e timerCtx3£I T ContextiE[, @idwithDeadline()FWithTimeout ()EIEtimerCtx3EfHl;
e valueCtx3LI TContextfEO, Bidwithvalue()tlEvalueCtx3:fl;

o =HMcontextEBIRIERARTIR, KMEILAASMAERINARR;

AR A FAk (BookStack.CN) #45E -113 -



ERE kAT

WHR M5 ID: find world fine
KEFENABGCOES REIHH,
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—_

1. AU

i}

PMARRT, REHSRENNLIZEELERE, EAEZKRERZ, ZiZ/LEMISIEERT, AXEEFIEiL, i
245, BEREEMU: https://blog.golang.org/laws-of-reflection

2. ST

EANILETIEEERNNEA, BOERATK:

1. RERE—MILEFREBSEMIIEE
2. REIREBRAVRR

=f

F1F, BRARNHEAR RER—MiEEinterfaceTBNRELRIMEMNG", F25%, REERMNER, T~
EEREMRALRT, BAIRERATEEEEE.

BIRANT RS, HIURANIB#EEAMNEOMNS, TEHEBE S — T XLEEMTS,
AY E AY ( I
2.1 XTERSZER

REEFECORFSREIES, thi”int”, "float32”, "[]byte”"EE, BNEEHFT SRR, BaRmF
BIARAE T, BAEE—FINT—MEEER:

1. type Myint int

3. var 1 int

4. var j Myint

Q: i #j XEMEAMG?A: i MIRBEREN, —HRENERSEE, REXBZLRMWERNTUEERE
B, REZERELIZ Y,

2.2 5iRRERSZERElinterface

interfaceXRB R —MIGIARIEE, EXRGIEES., TERJUFREMASERTHEGENE,

ZERSERFOMWZ 0B BAXFHMEOLE:

1. // Reader 1is the interface that wraps the basic Read method.
2. type Reader interface {

3. Read(p []byte) (n int, err error)

4.}

5

6. // Writer is the interface that wraps the basic Write method.
7. type Writer interface {

8. Write(p []byte) (n int, err error)

9. }
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EEE, bR struct, RESLIM THARIRead () HiEFKIANESLI TReader &0, RESLM TWrite()7
%, MWIARRSERM TwriteriE, NG ESBFIEEERREOSRI—H,

EORANEE 0] UTFEEASEZEOMNE,

2.3 ¥EMinterfacetal

BiEminterfaceB h=minterface R, Bl interface {3 , BIEIR T, interfaceARTRIR—HAEE
&, IEXMIZAEESNEREBRIANNRIIU TZIEN, BLoTinterfaceXBMAEEGNT, UMRURBEE
RIERR] LA ARSI TixdE O,

— KBTI N interfaceHAEE, EENE—MTinterfaceRBTETURMEIEE, IE2FEE, AR
BEREEMN, XHUERELAANGORMBERMNERRE, X2 MNER,

2.4 interfaceztB 2R REY

FIEWM T, interfaceXBMTE ] AFMUEMRISEI TiZEO/E, B2 LHEEY io.reader RFIFHITIH
BH, io.Reader m—MMEMEE!, os.operrile() FIEREI—A rile FHEMIRERTE, ZLEMIKERISII
T io.reader HYFFiE, PB4 io.rReader KAV EFA]ARARZFWIZREE, WNTFR:

. var r io.Reader
. tty, err := os.OpenFile("/dev/tty", 0s.0_RDWR, 0)

. if err !'= nil {

-}

1
2
3
4, return nil, err
5
6. r = tty

BARERT, Q: rHIEERMHA?A: rEIERIRLR io.reader interfaceZt®, TILHFMEMAE,

Q: A rile ZEEURIMIEMEE ? A: rRET —1(value, type)WRRREFMFMHEMNEE. valuellArFrisaE
TTEME, typeBl BT RNEELEE

Q: WMFEPFriEiRm 7 — N RBEMIATE ? LEUNAEIRAL  io.writer A: EFZEEUEAS, 91 w = r.(io.writer) . BE
EBMRrAFENTRNREHELIN Tio. writer O, BLMIEEEDLAW,

3. REI=FE#E

FIEZErAZER, 2R T5|Hinterface, ZFrlAiftinterfacef8idinterfaceZf BN (value, type)it,
Mg Einter facefX 4N (value, type) i), BEA—SidfcoRM—HAREinterfacey
value, Rift7—H7ERinterfaceftype.

ERRET=FERRHARS, EREW, TERKRBX=ZEERELE
REBEEERMEOLBELTH—T.

o reflect.Type IRMt—fAEMAIEinterfacefEay, B (value, type) HfJtype
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e reflect.value IRft—tAiEOtIEinterfacefE, Bl(value, type)HHJvalue
THSRIARNNSR, FBERFINRERSEEREHBIFMMEILMNE,

° reflect.Type ;'_&ﬂiq%

° reflect.Vvalue ;‘eﬂiﬂ'%

3.1 REIE—TFRE: REIeJLAGinterfaceRBIT 2iEiRp Rz
RPN

TERA, BERWNMETRERE— N EEMEMERRY:

1. package main
2.
3. dimport (
4. "Fmt"
5. "reflect"
6. )
7.
8. func main() {
9. var x float64 = 3.4
10. t := reflect.TypeOf(x) //t is reflext.Type
11 fmt.Println("type:", t)
12.
13. v := reflect.ValueOf(x) //v is reflext.Value
14. fmt.Println("value:", v)
15. }
EFRmEmT:

1. type: float64

2. value: 3.4

5355" Ii%‘lzef‘tﬂ'llnterface*’*”ziﬂﬁ, ,J:P TypeOf() F0 VvalueOf () EBESHSHER interface{} j&ﬂﬂ"], H
BIX{ERMKIERM T interfacefE AR,

BRT reflect.Typeof() F0 reflect.valueof() , MBBEMBSHETURE, AXERTSNEAE, BUW—FRNIMEES
5| kS =,

3.2 REB_ER: REFTUERIITWRERMinter faceld
R

ZETI 287, REINESinterfaceREeTUGEENE, BUTHIF:

1. package main
2.

3. dimport (
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4. "fmt"

SF "reflect"

6. )

7 q

8. func main() {

9. var x float64 = 3.4

10.

11. v := reflect.valueOf(x) //v is reflext.Value
12.

13. var y float64 = v.Interface().(float64)
14. fmt.Println("value:", y)

15. }

WHRXIERM IR, vXiBidInterface()EOFRMinterfacel®R, interfacelf&iEd . (float64)E
AU =3%KENf loat 64 BIHYE,

3.3 REIF=FERE: RENKRAIEN, valuelBUIEF]IRE
i

BT RETAT A Finter face KRBT BHMAMR SN R, AIUERZRFNFRIREEFENE ENAMABRIIRA
fgckal, &8 — FRMEIGIF:

package main
import (

"reflect"

func main() {

var x floaté4 = 3.4

© o0 o o M N B
~

v := reflect.ValueOf(x)

[y
(o]

v.SetFloat(7.1) // Error: will panic.

iy
iy
[

MFARE, BIRFNKRVIRENE, SHMpanic, WREBUWT:

1. panic: reflect: reflect.value.SetFloat using unaddressable value

HIRFERMZVEANTIENRH.
REIFRBEHEREUR T EATFAERE, EE—TRHESHEREEL2EUMAIEIRR LOIFAEERKT,

LB, £ Areflect.valueof () RBIVELEXME, MIEXES, E@IVIENEERLEFMXAY, tHENRTLY
B{Eck, FlAgolang&=#iia,

BRI LEAt, BIRTERE, WMRMWEVEERXEIUFAISIEENR T, BIRvARIZIET L, BAIRIRENRIEHA
EBENAE, LERMNEREINZE v . BELEIVIERIXEEDR ?

reflect.value IEtT Eelem() Fi%, FINIREIEFTEIEERY valve ., B TFXEL:
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1. package main

28

3. import (
4. "reflect"
5. "fmt"
6. )

8. func main() {

9. var x float64 = 3.4
10. v := reflect.VvalueOf (&x)
11. v.Elem().SetFloat(7.1)
12. fmt.Println("x :", v.Elem().Interface())
13. }
wit:
1. x 7.1
=
4, 54

HEBEHRBEREAX, ELFUNRSIEBIAE, TERSHGELELER, WRFRANIER, PARGSEIEES
SZERNAA:

o 2EWR, LERFIRESRP RN ER KRS
o MARGIEIMRIE, RAEMBEMLEIFEL
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GoESRRM Tgo test MLITLH, FERZIAFLARAERHEITMI,
RMNGoESEIBHAKE[EMAHgo test, EEMMABREERPNABRAHLIE,
Heigo testFHAIMIALRT:

o BTN

o MR

o I

rE, FAEREREXLHMSNERAZ, ARBANRERGRE X LN LF SIS,
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ERGOESMMIAAREAERIEEER, RFZRMRLD AR ET APGEF 181,

BRIGOMIA R A ZFFRTMIK, HEEEMNXFR BN,

BT

BTN R RGP R/NV ML BT TR EMIEIUE, CEnss—NeREREMIL,
tEEEM

MEREMNS, tBMEENNR, PTCANR—ERFZFFAVMERE, PIASEIRTELRFE. AFERBANRES.
AN GIRIES

REMR, TZMATeoRBMEMARERS, ATRRIENSKENTENAE
tEgl, GotnEEH, mailBRRIMAIN—NFIFHEBTHMAIIRNAZE, EEENSE.

/J?EEHX‘Z:J: src/net/mail/example_test.go I:F|:

1. func ExampleParseAddressList() {

2 const list = "Alice <alice@example.com>, Bob <bob@example.com>, Eve <eve@example.com>"
3 emails, err := mail.ParseAddressList(1list)
4. if err != nil {

5 log.Fatal(err)

6 }

7

8. for _, v := range emails {

9. fmt.Println(v.Name, v.Address)

10. 3

11.

12. // Output:

13. // Alice alice@example.com

14. // Bob bob@example.com

15. // Eve eve@example.com

16. }

£, BATETEREF, PERE—FINEERGORMIXR AT,
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EAAREI=E £
B Egotest EFRBIRAAXHE, BREWNTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. |--unit.go

5. |--unit_test.go

HA unit.go FRREXHEF, unit test.go FMAXH, BHRIEMAAFAY_test.go"ERE,

IRCRE S
RRIEX M uwnit.go FEEZF—N add) FHik, AFFR:

1. package gotest

3. // Add FIERATIRRgo testfffd
4. func Add(a int, b int) int {

5. return a + b

add() FIEMNREREBNE, SSRBPACIEEHIMEMTTE, AN A BT R,
MRS AF
MIAHE  unit_test.go FRABIZ—NMIRTTIE Testadd() , FTFFIR:

1. package gotest_test

3. import (

4. "testing"
5. "gotest"
6. )

7«

3. func TestAdd(t *testing.T) {

9. var a = 1

10. var b = 2

11. var expected = 3

12.

13. actual := gotest.Add(a, b)

14. if actual !'= expected {

15. t.Errorf("Add(%d, %d) = %d; expected: %d", a, b, actual, expected)
16. 3

17. 3}
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@BitpackageiEA R UER, MiXXEEF“gotest_test”fl, MIXXEHAIUERXEER—MNE, BEE R
ERCE—ANEERATIM, T ENNE SRR SRS, GORMHE A REMEAZRIFFEELSRBE S EIZEMI
8, MEHMNRERSE|]EINLE" _test”,

MR AR BN A" TestXxx”, HAR“Test” RBRTTMXMBEE 5, go test REMITUILAFLNTGE, &
R“Test"RUBFHABMEIE, BTFIRAFMIXERL,

MRRHSHAREUNANEFEAM, B testing. T"IEM T EEMHEEEENIEHENNR RIS,

t.Errorf()BAFIREMAEN, FREEKBEBILANGE, ENAtesting. TEMRBIFMANA,
2=l

AT

BLITT, A g test @LEIRIEINETMIR, WTFFR:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test
2. PASS

3. ok gotest 0.378s

4

5. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>
WEFTENRT AN, MH@E, 7EZEATEH70.378s,

|‘-_‘|g=5

00

MEERIEL, FE—NRETMAARTRIEEHEN, REFEZERE—EMIMN:

o MIAXHBMFILA”_test.go"45E;
o MIXEEMBRWIIATestXxx" FHA;
o WSITNER"go test”BEIRI AN ;
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EAAREI=E £
B Egotest EFRBIRAAXHE, BREWNTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. | - -benchmark.go

5. | --benchmark_test.go

EEP benchmark.go %5}%{‘%6521’-?, benchmark_test.go %/BJ'JE\ZSUCFO

LA AR TR
TEXIEX M benchmark.go FRE]E  MakeSliceWithoutAlloc() #0 MakeSlicewithPrealloc() PANFE, S TFET/AR:

1. package gotest

3. // MakeSlicewWithPreAlloc AF4EC
4. func MakeSliceWithoutAlloc() []int {

5. var newSlice []int

7. for i := 0; i < 100000; i++ {

8. newSlice = append(newSlice, 1)

10.

11. return newSlice

12. }

13.

14. // MakeSliceWithPreAlloc BITRAACS]icefTFitzSAIMIE

15. func MakeSlicewWithPreAlloc() []int {

16. var newSlice []int

17.

18. newSlice = make([]int, 0, 100000)
19. for i := 0; i < 100000; i++ {

20. newSlice = append(newSlice, 1)
21. 3

22.

23. return newSlice

24. }

ANAEESEWE—NETERN10000089tNH, FIARHEIR wmakeslicewithpreAlloc() RINFEHEATF,
M MakeSlicewithoutAlloc() AFAEHNEEATE, “EHIBLLEFAEMEZSR, KRN —TFT _EHEWHEER,

M3

MAASAF  benchmark test.go FEEENMIATGE, BTFMNRRBREAFFEMMERE, MASXHFWNTHAR:
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1. package gotest_test

2.

3. import (

4. "testing"
5. "gotest"
6. )

8. func BenchmarkMakeSlicewWithoutAlloc(b *testing.B) {

9. for i := 0; 1 < b.N; i++ {

10. gotest.MakeSlicewWithoutAlloc()
11. 3}

12. }

13,

14. func BenchmarkMakeSliceWithPreAlloc(b *testing.B) {

15. for i := 0; 1 < b.N; i++ {

16. gotest.MakeSlicewWithPreAlloc()
17. 3}

18. }

MEREMIX R as B AN " BenchmarkXxx”, ER"Xxx" AEEXMIIRR, FEUKREFEHRE, BEE BEFNEL,

testing.BRRM T —RIIIATIHENERENIRAY AR, LEWMALIFEY o.v RRBEFAITHUXE, MNERA
BFRaNsIRD, REEANRE, VMERMNSIEEN, BRI EMNELEFRITNEEAREL, BEARITRABIER
1TERIGITENLR,

4=l =
?;L{T/E\Ulﬁ
BLITFR, A go test -bench=. FEFEIRIENMEREMR, W TFAI/R:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -bench=.

2. BenchmarkMakeSlicewithoutAlloc-4 2000 1103822 ns/op
3. BenchmarkMakeSlicewWithPreAlloc-4 5000 328944 ns/op
4. PASS

5. ok gotest 4.445s

HA  pench JFgo testByflag, iZflagigrgo testFITHAEMNR, ENFITNNASIEHFFS”Benchmar kXxx"” i
MEyEE, ZEflaghyhflaghiS, AGIRRNITHIIFTERERENIR,

BT T ABEWMEIE L, BenchmarkMakeSlicewithoutAlloc FITT 2000)%, EIIEFR 1103822 4
b, BenchmarkMakeSliceWithPreAlloc F{T T 50008, FIJF/X 328044 ZHFD,

MMREREE, BAMERRR, EEILRMOERT, Ml l#—F2RA, HaHl. XTRES
tr, ESESlicelXET,

I

ch=H

M EERFIFRICEL, EARITHENIZ2IEE R, IFZER/ LM
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o NHBWILA” _test.go”"&ERE;
o EIBWTLA“BenchmarkXxx" FFA;
o {EM@S$“go test -bench=.”BNe]FFEAMEEENIR;
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EAAREI=E £
B Egotest EFRBIRAAXHE, BREWNTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. | - -example.go

5. | --example_test.go

EEF' example.go 395}%{‘%6521’-?, example_test.go ﬁ/nUiEYﬁZO
RIS 5
/E{tfgyflﬁ: example.go ':F'EJ,@ SayHello() SayGoodbye ()

1. package gotest

3. dimport "fmt"

5. // SayHello #TEN—{TF%H

6. func SayHello() {
7. fmt.Println("Hello World")

10. // SayGoodbye FTENFI{TFHFE
11. func SayGoodbye() {

12. fmt.Println("Hello, ")
13. fmt.Println("goodbye")
14. }

15.

16. // PrintNames 3TENFAi4

17. func PrintNames() {

18. students := make(map[int]string, 4)
19. students[1] = "Jim"

20. students[2] = "Bob"

21. students[3] = "Tom"

22. students[4] = "Sue"

23. for _, value := range students {
24, fmt.Println(value)

25. 3

26. }

RILANAEITEABRERE, 9alR—FHHEEmM7R:

e SayHello(): RBE—1THEN%HIE
e SayGoodbye(): BT ENHEL

#n

WHE 5L ID: find world fine

=AHiE, MR

PrintNames()

e PrintNames(): BTN, BEHTFVMapUBEEMIIRRE, S1TITELXRF2REVIEY,
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MRS+
MIXX A example_test.go FABIEIMNMIATTE, FIRNABRXERIIINTTE——IRN, MAXAFWTFAR:

1. package gotest_test
3. import "gotest"

5. // WMBITHEE
6. func ExampleSayHello() {

7. gotest.SayHello()

8. // OutPut: Hello World
9. }

10.

11, // RNBITHE
12. func ExampleSayGoodbye() {

13. gotest.SayGoodbye()
14. // OutPut:

15. // Hello,

16. // goodbye

17. }

18.

19. // ®HNELFSHS

20. func ExamplePrintNames() {

21. gotest.PrintNames()
22. // Unordered output:
23. // Jim

24, // Bob

25. // Tom

26. // Sue

27. }

BlF MR a2 AN 5" Examplexxx”, EHR"xxx" AEEXHIIRR, BEE HEFNERE B,
X=NMHE D IR =F17=

e ExampleSayHello(): fFREMXRHRAB—1THL, ER"// OoutPut: “#&l,

e ExampleSayGoodbye(): FMXERHBS1THIL, FH”// outPut: “#&N, HPHEEHEST.

e ExamplePrintNames(): FMiXRHBES 1T, BRLXFAHEWE, £A”// Unordered output:”#&
R

I FHAIERN S ZBRIENZEEFN.

AT

1T F, B go test 3L go test example test.go AR BIBIBEMMIRX, WNTFATR:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test example_test.go

2. ok command-line-arguments 0.331s
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C =+
Ié\él:l
1. FlFMRRRBFEEZU Example” F3k;
2. MMBTHEBINAY// Ooutput: <HIEFFFH>";
3. KWNBITEEHAENN RY// output: \ <HAEEFFF&HE> \ <HIEFFH>", BNMHEFHFRE 1T,
4. MMNEFEEEXA"// Unordered output: \ <HIEEFFFE> \ <HIEFFE>", BNMNIEFFRL—

o N o O

17;

MXFHFEN BN FHRIENETEFF;
MEMIAF L FEBE“output "FRiR, MHZMIXBHR A ENIT;
PATIHARTAER go test , LEETZBERTHEMMNIANXFthE—HNIT;
PUTIHARTBAGER go test <xxx_test.go> , LEBHNHITHSE XHFARRIMINREL

AR {E A P4k (BookStack.CN) #i2
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BIE A 8 = R R GIRE T 8 7 it a9 R %,

£, BAE—SREMNANEMAE, UEMNNHEMER LTS,

A0 A% Fk(BookStack.CN) 42 -130 -



7.2.1 FiRE

WHR St ID: find world fine
s AN
a) )]
BB, FMNSRHE—FE— ISP ITSANMRAIEES], LLUIERETestA, TestBFITestC=ANMNRER
"

B, SMNRERBAITHIRERTEMERENMRLCIE, BARTUNAFURFZ=NUASFH 2 —NURE,
HBIETIERFEM—X.

BRUbZ4h, FMRERE TESER, TER(IZE 1A,
fope

&) B2 15l

BINEEB—NEENGIF, UERETBFNRNERRE,

1. package gotest_test

3. dimport (

4, "testing"
G "gotest"
6. )

7 q

8. // subl AFME, RANEM
9. func subl(t *testing.T) {

10. var a = 1

11. var b = 2

12. var expected = 3

13.

14. actual := gotest.Add(a, b)

15. if actual !'= expected {

16. t.Errorf("Add(%d, %d) = %d; expected: %d", a, b, actual, expected)
17. 3

18. }

19.

20. // sub2 AFMWE, REizm
21. func sub2(t *testing.T) {

22. var a = 1

23. var b = 2

24, var expected = 3

25.

26. actual := gotest.Add(a, b)

27. if actual !'= expected {

28. t.Errorf("Add(%d, %d) = %d; expected: %d", a, b, actual, expected)
29. 3

30. }

Sl

32. // sub3 AFME, Rz
33. func sub3(t *testing.T) {

34. var a = 1

&3, var b = 2

36. var expected = 3
7 -
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38. actual := gotest.Add(a, b)

39. if actual !'= expected {

40. t.Errorf("Add(%d, %d) = %d; expected: %d", a, b, actual, expected)
41. 3}

42. 3}

43.

44. // TestSub KNEFEAsubl. sub2F1sub3=/FM\z

45. func TestSub(t *testing.T) {

46. // setup code

47.

48. t.Run("A=1", subl)
49. t.Run("A=2", sub2)
50. t.Run("B=1", sub3)
L .

52. // tear-down code
53. }

KGR testsub() WI  t.run() ORBUIT=ANFMIRX, t.run() EREFEERWTF :

1. func (t *T) Run(name string, f func(t *T)) bool

name SEAFMZNRE, ¢ RIHFMLRE, XEF rin) —EHEEZ ¢ BITEREAIRE, REERTH
RITER, run() SENFABIDIERIIT ¢ , HEESEE ¢ WITERZRE, BRIE ¢ PE
A t.parallel() IREFMXAFE%.

AKFIR  testsub() IB=NFMIAEFEER, FILAHEZsetupFtear -downEB5BI1KEE,

BAER<L1TT, A v SBEMITR:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test subunit_test.go -v

2. === RUN TestSub

3. === RUN TestSub/A=1

4. === RUN TestSub/A=2

5. === RUN TestSub/B=1

6. --- PASS: TestSub (0.00s)

7. --- PASS: TestSub/A=1 (0.00s)

8. --- PASS: TestSub/A=2 (0.00s)

Qs --- PASS: TestSub/B=1 (0.00s)
10. PASS
11. ok command-line-arguments 0.354s

MBEHARRTEL, = NFUIREERTET, MERTRAFSIRRXF—H.

F iz as = L

B EEBFFEAFE rin() FEF—NISBAFMNENRF, MSEFLFMNRBRIGEBMNA: " <RMWIKE
F>/<{GBGERUNIZF >, LLUN, ZiB4E run() HIBRFR“A=1", BLFMIXBF N TestSub/A=1", XNMEL
EEGLITImE PRI ST,
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tegn, RMATEAIR“A=*"EFMIK, BLAMITRER -run su/a- SERENA]:

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test subunit_test.go -v
1. -run Sub/A=

2. === RUN  TestSub

3. === RUN TestSub/A=1

4. === RUN TestSub/A=2

5. --- PASS: TestSub (0.00s)

6. --- PASS: TestSub/A=1 (0.00s)

7. --- PASS: TestSub/A=2 (0.00s)

8. PASS

9. ok command-line-arguments 0.340s

IR, ERSE -run suba= MREMIT testsubsa=i Fll Testsub/a=2  FNFIMIR,
SHFFHEBEMARNER  -bench SECRTEIE, MARBER,

IR WRRTEERNZSHENLE, MR S0LE, b, -runa BAAENR (FFNR) HNBEFHNRE
BYA=" MR BEPRIT,

MR F &
AIEREZMNS N FUIREZEsetupfiteardownBE—NMRIRRRFMIAEEHE, NMRFMIRXER t.rarallel() BEF
%, BLreghiEzEEZEteardownT, ERRITIFEREFIGERsetup->FilliX1->teardown->FMix2...,

RFMIAFT e R, WATLHEFMIREL run() BERE—E, run( FIMRIEETFTHMREFNERITEREHER
@o

PETFIHBE, FHABIEXH  subparallel test.go FIFIHER:

1. package gotest_test

3. import (

4. "testing"

5. "time"

6. )

7 q

8. // FEFMA, TRFRMAT/E, UBTIER

9. func parallelTesti(t *testing.T) {

10. t.Parallel()

11. time.Sleep(3 * time.Second)
12. // do some testing

13. }

14.

15. /7 FRFWK, FTRERUKTHE, NATIER
16. func parallelTest2(t *testing.T) {
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17. t.Parallel()

18. time.Sleep(2 * time.Second)
19. // do some testing

20. }

21.

22. // FEFWLK, TRFRURIE UBTER
23. func parallelTest3(t *testing.T) {

24. t.Parallel()

25. time.Sleep(1 * time.Second)
26. // do some testing

27. }

28.

29. // TestSubParallel BEHIELMNFMHMEI—NMAFHERST, REFZANFIURATTUEE setupFitear-down
30. func TestSubParallel(t *testing.T) {

31. // setup

32. t.Logf("Setup")

33.

34. t.Run("group", func(t *testing.T) {
35. t.Run("Test1", parallelTestl)
36. t.Run("Test2", parallelTest2)
37. t.Run("Test3", parallelTest3)
38. 19)

39.

40. // tear down

41. t.Logf("teardown")

42. 3}

FESAF MRS FsleepT3s, 25, 1sATFMEHARTINF, ET rn() BSATUIR HE" B — AR,
FTMRAERT A T & ST SR BT tear - down,

1T PRI T

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test
1. subparallel_test.go -v -run SubParallel

2. === RUN TestSubParallel

3. === RUN TestSubParallel/group

4. === RUN TestSubParallel/group/Testl

5. === RUN TestSubParallel/group/Test2

6. === RUN TestSubParallel/group/Test3

7. --- PASS: TestSubParallel (3.01s)

8. subparallel_test.go:25: Setup

9. --- PASS: TestSubParallel/group (0.00s)

10. --- PASS: TestSubParallel/group/Test3 (1.00s)
11. --- PASS: TestSubParallel/group/Test2 (2.01s)
12. --- PASS: TestSubParallel/group/Testl (3.01s)
13. subparallel_test.go:34: teardown

14. PASS

15. ok command-line-arguments 3.353s

BT A eI A
1. FMXRHEAMITH (Test1RFEHMITARBLER )
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2. tear-downEFTEFMXEREARIT

o FMRXEAFETMIXFIMERENIR ;

o FMARIAIESBIH & ;
FiMidiR M —FhE U table-driven XA&HYMIR ;
FiMiR eI A= setupFtear-down;
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BN

BANELE FMIREI— N EZAE T I AL S N H ;Setup%DTear down, EXMIEENHZEERNARNHES
K, BREEEERMNIAIEFH—L2BErsetupMTear -down, XEFAEEMaini T,

Fﬁi%Maln/}”Uiit EHEEH_/\ func TestMain(m *testing.M) , ﬁE%?ttEﬁ#ﬁz]—*E{]/)ﬂUiﬁ ;ﬂ ijj testing.M }E’
., MNMRFEATXHE—PERY, SeiilEFBEAREEMTEINNR, mMEFMNiXRZLTestMainifE,

NG
THEIBEE —MilFREBRMainit Bi%:

1. // TestMain AFEFHPITEFUL, TTRUNHFTE#setupMtear -downtfE

2. func TestMain(m *testing.M) {

8. println("TestMain setup.")

4.

5. retCode := m.Run() // BUTI, EFELRTNK. HEREMEARENME
6.

7. println("TestMain tear-down.")

8.

9. os.Exit(retCode)

10. }

FiRGlFg, BEITEIMFEITH I NSetupFTear -downftid, m.Run()BIAFITERERIMEE, m.Run ()RR
Ri@iTos.Exit()ikME

NRFAEMIRTETNL, m.Run()iREO, &BEm.Run()&E1L, ARMIXEM,

E—REEFEMNRE, TestMainiiTh, HSITESELEKRMEN, NRMATEFEERHMSE, oJUUE
F  flag.parse() FBRITSEL, m.Run()FAEZASBESERENSE, LB ASZMENRTE,
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AT, BINESKERE—Tgo testBLIRIE,

B, BMNRENBBEEMATF, EBMARMFRARERN, HX, BNSREWANXELINGE RESHN
IR FECCARAIR T BEE SRR,

ATRRTIE, ATERDRERETHDSERLRNNG, BSRRMERERE, PJROEITIREERRT %,

A% {3 Pk (BookStack.CN) #zE -137 -



7.3.1 testing.common/\ T2 . .
B WHE 5L ID: find world fine

e AN

18]7)

BAMERTMARBMFREE A testing. T REWSH, MHEEMNIZRHBFBRER - testing.s REMNS
8, ZSHETATERMRRRE, tLricitkBlEF,

testing.T F testing.s BT testing EIFRIMMNEIERE, ZEBRE—RINWGEZATEFRBNITRIE,
EEIN-EF—EREMMYE, FTAGOSTIRATMKRE —4 testing.conmon {FR—MERHLETY
ﬁ'ﬁ testing.T *D testing.B JH\UE:_F testing.common E@l}r%o

K, HINESRE testing.common , BIFEMRKRFE, KTHEAXINRIE,
IR LG

1. // common holds the elements common between T and B and
2. // captures common methods such as Errorf.

3. type common struct {

4. mu sync.RWMutex // guards this group of fields

5. output []byte // Output generated by test or benchmark.

G, w io.writer // For flushToParent.

7. ran bool // Test or benchmark (or one of its subtests) was executed.
8. failed bool // Test or benchmark has failed.

9. skipped bool // Test of benchmark has been skipped.

10. done bool // Test is finished and all subtests have completed.
11. helpers map[string]struct{} // functions to be skipped when writing file/line info
12.

13. chatty bool // A copy of the chatty flag.

14. finished bool // Test function has completed.

15. hasSub int32 // written atomically

16. raceErrors int // number of races detected during test

17. runner string // function name of tRunner running the test

18.

19. parent *common

20. level int // Nesting depth of test or benchmark.

21. creator [Juintptr // If level > 0, the stack trace at the point where the parent called t.Run.
22. name string // Name of test or benchmark.

23 start time.Time // Time test or benchmark started

24, duration time.Duration

25. barrier chan bool // To signal parallel subtests they may start.

26. signal chan bool // To signal a test is done.

27. sub [1*T // Queue of subtests to be run in parallel.

28. }

common.mu

56, XATEGRBIRARIA SR,

common.output
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FREISRIAEMNEE, BrEE—FESMEMNRZAR, FMtEREBE—HiEL,

common.w

FMAMTEREZIEFENBFMEZRMILFWoutputtl R, FENEEZEHFHSKNIARE, BIwiERE
ZIB 2 ML,

common.ran

NREBREBEHMITE, b, BIEENISERmEMNL, NREGEMXKRICEZIAVIE, Mcommon. ranAfalse, Tx
ZEMRETIE,

common.failed

MR LBFTIRFITEN, MEHtrue,
common.skipped
DRIt RS DRk,
common.done

RASHAMIAREFMNLBER, WIS TBMITFail() 2EMNHEERCMTIRS S~ Epanic,

common.helpers

FRCERI AR DhelpRfl, HPITEIMARE, HiERkASHASEREXHBERITS,

common.chatty

WNasSITHI-vEE, Eilkkfalse, truel3TENEZ#FMAE,

common.finished

IR LETMIRLER, MBEFtrue,

common . hasSub

FCMAIMEEEER ML, HWKERL . Run()FEBHT ML, t.hasSublE M1,
common.raceErrors

ﬁ *.LI}I-"J 1 io

common.runner
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HITH M AR IR,

common.parent
SNEFTIIE R FEE, ME R R MRS
common. level

MXHERL, LLNeIZTMRA, FNLEHERKEML,
common.creator

M B 2R A .

common.name

IBRBMMINE IR, LEUNKEREL Testadd(t *testing.T) , EAt.nameBl“TestAdd”, MIXLER, FTENMIXLS
REBBNZM R,

common.start

DT FF R IR 8],

common.duration

DRI AT fE 2R O RY ],

common.barrier

BT IR ML F MR ITMchannel, MEMitiParallel, MAMHEZSRMLERSHEHRE,
common.signal

BN FIMLL L5 R,

common.sub

FliRFIE,
RT3 i%
common.Name ()

1. // Name returns the name of the running test or benchmark.
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2. func (c *common) Name() string {
S return c.name

4.}
%% EiEiR O common S MR SR IZ iR B T,

common.Fail()

2. // Fail marks the function as having failed but continues execution.

3. func (c *common) Fail() {

4. if c.parent != nil {

5. c.parent.Fail()

6. }

7. c.mu.Lock()

8. defer c.mu.Unlock()

9. // c.done needs to be locked to synchronize checks to c.done in parent tests.
10. if c.done {

11. panic("Fail in goroutine after " + c.name + " has completed")
12. 3

13. c.failed = true

14. }

Fail()FAESMCEHRIMR KW, ARHREEIT, FAKIUAMEHLHFIMIR. MRE2BFMIK, MERTHRCHFNR
g¢%9t‘ﬂﬁﬂ c.parent.Fail() EEﬁ\lBﬁ&/U!IJIEEEMO

common.FailNow()

1. func (c *common) FailNow() {

2. c.Fail()

3. c.finished = true
4. runtime.Goexit()
5.}

FailNow() AERLIAMAFail ()RR, ERAFITMIALRARL SAIMLNFE, BT S AIE— AR
A—AHEE, FailNow() RLBHLFINE, HRSEMEMMIXNIE, EBERIEE LK HIZHIEAFailNow()
2G5, RETALE L AR eI R e R A A i .

common.log()

1. func (c *common) log(s string) {

2. c.mu.Lock()

3. defer c.mu.Unlock()

4. c.output = append(c.output, c.decorate(s)...)
5.}

common.log() MASBIECREALFAL, AESLZ—icREIcommon.outputtlHH, MIRERBL—FTENLHRK, H
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HiLkM&iFBAcommon. decorate () #1731, B EXEFREMITS, FM—LEMEN(LAIE, B
common.log()B7i%, BLog(). Logf(). Error(). Errorf(). Fatal(). Fatalf(). Skip(). Skipf()

P
=

Jo

IR B PICRMBERBERITEAMEIEE T v SHASITE, BUARRITED, mEtEaeniXAn 2%
FTENHR, EANREITENASHB IR MIEENIRNER,

common.Log(args ..interface{})

1. func (c *common) Log(args ...interface{}) {
2. c.log(fmt.Sprintln(args...))
3.}

common.Log( ) AEAFICREEBE, @Edfmt.Sprintln() AZERBEFEFRGIEER.

common.Logf(format string, args ..interface{})

1. func (c *common) Logf(format string, args ...interface{}) {
2. c.log(fmt.Sprintf(format, args...))
3.}

common.Logf () AEAFHEAMIERETE, B fmt.Sprintf () EMFHERFIER.

common.Error(args ..interface{})

1. // Error is equivalent to Log followed by Fail.
2. func (c *common) Error(args ...interface{}) {
3. c.log(fmt.Sprintln(args...))

4. c.Fail()

5.}

common.Error()7i%x%EFcommon. Log()+common.Fail(), BMEREBEFIRICEN, BMikLkLE3#1T,

common.Errorf(format string, args ..interface{})

1. // Errorf is equivalent to Logf followed by Fail.

2. func (c *common) Errorf(format string, args ...interface{}) {
3. c.log(fmt.Sprintf(format, args...))

4. c.Fail()

5.}

common.Errorf()7i&ZEFcommon. Logf()+common.Fail(), BERBEBFHIRCEMN, EMLLLkLEEH#1T,

common.Fatal(args ..interface{})
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1. // Fatal is equivalent to Log followed by FailNow.

2. func (c *common) Fatal(args ...interface{}) {
3. c.log(fmt.Sprintln(args...))

4. c.FailNow()

5. %}

common.Fatal()7i&ZEFcommon. Log()+common.FailNow(), BIERHER. #ricEMFAED HEHME,

common.Fatalf(format string, args ..interface{})

1. // Fatalf is equivalent to Logf followed by FailNow.

2. func (c *common) Fatalf(format string, args ...interface{}) {
3. c.log(fmt.Sprintf(format, args...))

4. c.FailNow()

5. %}

common . Fatalf ()& EFcommon.Logf()+common.FailNow(), BNERARE. IFEEKFFIEE HaTMH,

common.skip()

1. func (c *common) skip() {

28 c.mu.Lock()

8- defer c.mu.Unlock()
4. c.skipped = true
5.}

common. skip () AR EHALNE R EPGTIRS, LMt FeME EfEE, BN, ZEREXARICINEE Bk
i, SMAERER, MidERMIABRTFcommon. failed,

common.SkipNow()

1. func (c *common) SkipNow() {

2. c.skip()

3. c.finished = true
4. runtime.Goexit()
5.}

common . SkipNow () F3iAFREMIRABKIT, FARMCIAEER, &ERERTMI,

common.Skip(args ..interface{})

1. // Skip is equivalent to Log followed by SkipNow.

2. func (c *common) Skip(args ...interface{}) {

w

c.log(fmt.Sprintln(args...))

N

c.SkipNow()
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common . Skip () 73i%&%EFcommon. Log()+common.SkipNow( ),

common.Skipf(format string, args ..interface{})

1. // Skipf is equivalent to Logf followed by SkipNow.

2. func (c *common) Skipf(format string, args ...interface{}) {
8. c.log(fmt.Sprintf(format, args...))

4. c.SkipNow()

5. }

common . Skipf()7i%x%REFcommon.Logf() + common.SkipNow(),

common.Helper ()

1. // Helper marks the calling function as a test helper function.
2. // When printing file and line information, that function will be skipped.
3. // Helper may be called simultaneously from multiple goroutines.

4. func (c *common) Helper() {

5. c.mu.Lock()

6. defer c.mu.Unlock()

7. if c.helpers == nil {

8. c.helpers = make(map[string]struct{})
0. }

10. c.helpers[callerName(1)] = struct{}{}

11. }

common.Helper () F/ERCHBIRE help BREL, FTIB nelp BRE, BIEAITENMETE, RIER help BREHY
RHBRITS, MR L—ERHPRHBIITS,
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=ikl

TBH M, MBEX, Rtesting. T(RITMid)HMtesting. B(MHEEEMIN ) HAMEO,

TBIEABIEZEOPEX — N hprivate( ) WFABRAE, RIETEMERFASKI T X UMNED, BHAKE
testing. TBEOFR,

H, XiEOAEtesting. THltesting. BAKA S testing. common®H B 25K,
= —N

EOEX

£ src/testing/testing.go EPEE)‘(Ttesting.TB?%EI:

1. // TB is the interface common to T and B.

2. type TB interface {

3. Error(args ...interface{})

4. Errorf(format string, args ...interface{})
5. Fail()

6. FailNow( )

7. Failed() bool

8. Fatal(args ...interface{})

9. Fatalf(format string, args ...interface{})
10. Log(args ...interface{})

11. Logf(format string, args ...interface{})
12. Name() string

13. Skip(args ...interface{})

14. SkipNow()

15. Skipf(format string, args ...interface{})
16. Skipped() bool

17. Helper ()

18.

19. // A private method to prevent users implementing the
20. // interface and so future additions to it will not
21. // violate Go 1 compatibility.
22. private()
23. }

HeytoMEOEZE testing. TAltesting.B3LM, BT testing. TAltesting . BERLE K T testing. common,
Mtesting.commonB &L TiXtEiEN, FrlAtesting. THltesting.BRALI TTBEO,

HPFBEO private) AFEHZEONE—E, MERPRBHRENCKREII TRXESZE, BTLTEFIXNFA
B, WAEKIANESFIMTTBED, MUAKRALKBR~ERR,

P ES

Hil#Etesting. commonZF AN BT BEMEORISKIM, FHAETRMARINGE L3O H#ITHE,
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A TR Jofl, ENIRERSEEZIEW—Mtesting. TERMIBHH M ARNSE, ZSBHEEATFIEHIMRRE
(WNLEERMPEE ) FlicRBE.

(e =F

e Log(args ..interface{})
e Logf(format string, args ..interface{})

Log()#Logf ()ARICKAT, EXFIETREFFRIES;

PrickE+icRBE

e Error(args ..interface{})
e Errorf(format string, args ..interface{})

Error ()#Errorf () ARMFCHAIMIAKMHAIERKAT, RIFCMIVRT KK, HAAZWNLRERE, T4
RN, BASIRESFTIL,

Prick+icRHE+ M3

e Fatal(args ..interface{})
e Fatalf(format string, args ..interface{})

Fatal()#Fatalf () SiEMricHarMLLEM, 1ERAE, FREHFIMI,

*711E3§*5551

e Fail()

Fail(){XARERATMINIAS DL,

NG ERS S

e FailNow()

FailNow( ) #Ric S aTMHIRZS B LM FH R H HFTNIR,

it +ick HE AR

e Skip(args ..interface{})
e Skipf(format string, args ..interface{})

Skip ()Fskipf ()ARCHRIMIHRS AT FHIECRAE, REERE SR,
7 SO e S 1Edan
e SkipNow()
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SkipNow () #RiCMRARZS Bk, FRE HaENIR,

MBEEOE TR HR

BOEXFHprivate () FiER—MERFEIINAE, HBEMEREtesting. TBEON S, BMEAFPHIE
MNEBSI T hRprivate () FEMIIMNIEMTFE, BAGEIHASKIN T testing. TBENO, EAXEEMprivate()F
i%, private()AiEETtestingBWERRI L, SMEBAR]DL,
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s AN

a) )]

ETMidtesting. commonfg, FAil#—5 THtesting. TRIBEMN, WETRES BTMXMITHES AT,

% =+

IR LEN

,JEEE_';EJ, src/testing/testing.go:T ES{TE%Q?EQEW

1. type T struct {

2. common

8. isParallel bool

4. context *testContext // For running tests and subtests.
5. }

HyGAEENBUT:
e common: BNRIEZAKtesting.common

e isParallel: RRHFIMRAREEZFEH%, NMEMLHMITTt . Parallel(), MLLERtrue
e context: EHIMXMIFLIBE

EJcontextHEIERE TETMRMIAE, ENBtesting. TXHNAER, BYVELTH—Tcontext,

testContext

,JEEE’;@ src/testing/testing.go:testContext E)‘(TE;&}E@EW .

1. type testContext struct {

2. match *matcher

3.

4. mu sync.Mutex

5.

6. // Channel used to signal tests that are ready to be run in parallel.
7« startParallel chan bool

8.

9. // running is the number of tests currently running in parallel.

10. // This does not include tests that are waiting for subtests to complete.
11. running int

12.

13. // numWaiting is the number tests waiting to be run in parallel.

14. numWaiting int

15.

16. // maxParallel is a copy of the parallel flag.

17. maxParallel int

18. }

testContextRRABENBUT :
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e match: [LEcEE, ATEEMXBMLE. TIRE,
e mu: BEFHI, AFiEHltestContextlRIERIAIL);
o startParallel: HFBAMIXETUFALZMITHEGEE, MNidHLARRKARHN, SEHEESHZEER
HBEIENS;
e running: EHEIFEHITHIMIRXEL;
e numWaiting: FEFHEMTHIMEN, FABSFEMITHNREEEEstartParallelEiEAt;
e maxParallel: RAHEE, HKIARNRFKCPUEL, FILAIBTSEL -parallel n IBTE,

testContextSM T AANTAZATEHIMNIA L BHE.

LY

FFHAEMIT: testContext.waitParallel()

ZID%—AH”UT\‘,QFH t.parallel() RBENFHE, IMNWEHAZRIZMBEHENT, FERELRIHELANTHNLHER
RBEXE, XIMEBETEL—MEtestContext .waitParallel ()SEIRAY,

testContext.waitParallel()EHAVEBIT:

1. func (c *testContext) waitParallel() {

2. c.mu.Lock()

3. if c.running < c.maxParallel { // tNRUENEITHRIMNKBGRARIRAME, HEiFERE
4. c.running++

5. c.mu.Unlock()

6. return

7. }

8. c.numWaiting++ // MFRLFHETHNARESRAE, SEEESH
9. c.mu.Unlock()

10. <-c.startParallel

11. }

RESCIEL R B R, MRHFNSITHMISHRARKE, Ec. running++FEEREIENR], MG
c.numWaiting++HPEEFFEMHLZMIXER,

XEEMNET, BEESEFREEHREENMc. running, EREMHALWMINEREEASERC. running, ATEIX
EEERONEARARM, —MRER, FEEIS—MMEFALR, c.runningMUSELTIL.

FHAMIXLER: testContext.release()
LUHRMAERE, RiBiTrelease()TERR—MES, ATRHEMSHHLMRNEN,

testContext.release()EAVRBINT

1. func (c *testContext) release() {

2. c.mu.Lock()

3. if c.numwaiting == @ { /7 MRERERBIEERS, HEHRE
4. c.running--

5. c.mu.Unlock()

6. return

7. }

8. c.numWaiting- - /7 MRBFRBEER, BR—NM=5
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9. c.mu.Unlock()
10. c.startParallel <- true // Pick a waiting test to be run.
11. }

-~ L Y /) —
MEXHIT: tRunner ()
I tRunner BFHIT—NR, EAEBEF LML, FlitizsT, HEAEZHENT:

1. func tRunner(t *T, fn func(t *T)) {

2. defer func() {

3. t.duration += time.Since(t.start)

4. signal := true

3.

6. t.report() // MAPITEREMRXMAIRERE
7.

8. t.done = true

9. t.signal <- signal // MAEEREEFRES
10. 30

11.

12. t.start = time.Now()

13. fn(t)

14.

15. t.finished = true

16. }

tRunnerff— MNERIREEIRE T Mtesting . TSEFI—NMLREL, MITERCRFIRETE], AEEtesting. TS
EANMNRERHHB T EFHLER,

tRunnerfEdeferiBAPIEFKMIZMITIERN, HLIRAE, REREERES.

ATEREZR, EARRIEER T LKA LMLAET, thil, deferidad, MR HFIMEEESFME, M
SEEFMAEFMRALER, NRIFIMAAFLZMK, WESREBEMEFSHLIOMWL, ESHET, EFFHN19H
Parallel()#FIRun()BIETE,

BaFMid: Run()

Run()BBEATFREHN—NFME, XNFMNXTARAFRMRRBEHENEARUN() AR, MRAFREE
iEARuN () i, BLARFPHMEHRBHERKIAERZFARUN()FERIN, FI, PAERINRERRUN () 7%
=E]:

REBIRGI, FREIBARBRIRUN()FTEMTAR:

1. func (t *T) Run(name string, f func(t *T)) bool {

2. t = &T{ // BIE— N Ftesting. TRTHITFMIK
3. common: common{

4. barrier: make(chan bool),

5. signal: make(chan bool),

6. name: testName,
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7. parent: &t.common,
8. level: t.level + 1, // FMKEK+1
9. chatty: t.chatty,
10. +
11. context: t.context, // FIMEMcontext5MEAER
12. 1
13. go tRunner(t, f) // EEHAFEHITFINE
if I<-t.signal { // BAESFGFFURERES, FINRKEARITER, E4lParallel ()47, MRESH " false', RHHAZTEIR
14. H
15, runtime.Goexit ()
16. 3
17. return !t.failed // REIFIKAHITER
18. }

BRN—NFUNAESEE—testing . TRE, ZTBEWRIRIMNANIM BN, ABCAFPEERIT, Hailid
REFMIRERFREFMAIER

FMABHFMEARFMIAMITER, ZEARFMAIZRE TParaller (), BANERERE,
B &R : Parallel()
Parallel()FAEEHRTMNRINAZIFH LTI, HSLIMAEW FAR:

1. func (t *T) Parallel() {

2. t.isParallel = true

t.duration += time.Since(t.start) // EFFAMAATARERES, SEMEORNTEIG, AL TRCRKYIMFEN, FHFEHIT

4. FHiaRBRM

5

6. t.parent.sub = append(t.parent.sub, t) // ¥SaTUEINAZIRMRKZIRS, BRMKEE

7.

8. t.signal <- true // Release calling test. MANUARIEHAFEIEN, MCMRLER, DMERMEARNERFFFRERUN()
9. <-t.parent.barrier // Wait for the parent test to complete. SFRXMALEFNHXENES

10. t.context.waitParallel() // [AEZREHFAAE

11.

12. t.start = time.Now() // FFIaFFRHIT, EHAFCENNIE, 3XE5HBFEAR

13. 3}

XFMRFER S, BidpimitestContextSLMEKAE0E, Bii—MHEMRR, HFLBORIFEAR, FIHE
MREEETE, BASFHEMNETEEFERELA T RN HIFER P, FIAZEEATEHRIFEN, EEEHALIBAER
FEEt . start ABT S5 (8E],

BT FIERUN () FETIMMNEIE, FHOE0LE— B AU LZEXRNITE, FZ@BARMK, EBiHNEIERRD
t.signalEEFEA—MES, RMIHEMRUN() FFiEFIRER, BEHIT,

BIRIER tRunner () 737ASRMALEIG, NIEEME, KMIXMEEEHEMIT, FREEANdeferifiiZR, fEdeferd
B RMABEFMNAASEHFMLRITER,

STEAYMIAMIT: tRunner ()
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S5ERRMAMITAARENR, deferiBaFEMNT FMR, FL&MiXEV4IEZLE, HEINTELMtRunner ()X
TFiR:

2. func tRunner(t *T, fn func(t *T)) {

8. t.runner = callerName(0)
4.
5. defer func() {
t.duration += time.Since(t.start) // dtAdefer /FIZRMCRMMITINE], FLEORFLAT RN B AR MZEE R AT
6. M
7.
8. if len(t.sub) > 0 { // MRHFEFUR, NEIFEFHTH
9. t.context.release() // B/ME{TitEK
10. close(t.barrier) // BahFlhs
11. for _, sub := range t.sub { // ZE#HAEFMKLER
12. <-sub.signal
13. 3}
14. if !t.isParallel { // ARYATMHIEFFRIERN, WEFHERIT, ST FRITL. Parallel()
15. t.context.waitParallel()
16. 3}
17. } else if t.isParallel { // MRMFNIMHEIFAEN, WEHESUEFHINEK
18. t.context.release()
19. 3}
20. t.report() // MEHITEREARXNEREBE
21.
22. t.done = true
23. t.signal <- signal // MARMKKREERES, PAUELEERRuUN()
24. 30
25,
26. t.start = time.Now() // iCFMAXFFL4RT[E)
27. fn(t)
28.
29. // code beyond here will not be executed when FailNow is invoked
30. t.finished = true
31. }

MAAITER, EAdeferGRERBNFMIX, BENHEFRXAL. barrierEE, AEFHMEFMLRITE

EETEEME, £Ht.barrierEd, FAEAEL. barrier S HINEEHAKRE, hESRESH—FMAR, %
FHENESTNAT, BSESETHERALST,

deferd, MREMEIHATMIAFSBAIBEHEAH, BLEREFERN—MES (t.context.release()) KE
E—ANFFFAIMR,
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=ikl

RIFATEET, BATIARENSE —MEEMRART, RLHABIMIFNR0 NKE, BAEHINHBUD. NZE
ENERUARIERT SRR, PIIERE T ARSI,
T, HAESHtesting. BRIESM, BE/LMHARIAREL, UHANRDRI KT EBESR:

o b.NZEUEIENIFEER] ?
o ATFEHZITBUNEISCHAY ?
e SetBytes()EHERIZIREMT4?

* +
HELEM
IREGEL  src/testing/benchmark.go:s EX TMEEEMIXMVEIRLSH, BATRINELRERN—LEMRHITHM:

1. type B struct {

2. common // Stesting.THZKtesting.common, fFICKHE. REF
8- importPath string // import path of the package containing the benchmark
4. context *benchContext
5. N int // BRREBRITRE, ARERFTREKE, 283E%
6. previousN int // number of iterations in the previous run
7. previousDuration time.Duration // total duration of the previous run
8. benchFunc func(b *B)  // MEREMNKER¥k
9. benchTime time.Duration // MEBEMNKE¥ER/ DHITHESE, EiAh1ls, ARUBIES%' -benchtime 10s'#EE
10. bytes int64 /! BRERAIRRFTIR
11. missingBytes bool // one of the subbenchmarks does not have bytes set.
12. timeron bool // RABEFFiAVTES
i3, showAllocResult bool
14. result BenchmarkResult // MiR4ER
15. parallelism int // RunParallel creates parallelism*GOMAXPROCS goroutines
16. // The initial states of memStats.Mallocs and memStats.TotalAlloc.
17. startAllocs uint64 // HEHFFIARTHER A ECAIST SRS %K
18. startBytes uint64 // JTEFFIARESHERAERNTE
19. // The net total of this test after being run.
20. netAllocs uint64 // THEFZEFRET, HEPIEINATRBEL
21. netBytes uint64 // HAVLEERET, HERHEANKTF
22. }
HEZmMSWMT:
e common: Ltesting.THEMtesting.common, BEEHE. IKEEF;
o N: BNMRAAPRKBRITRE

e benchFunc: MIifE&

e benchTime: MEEMIXER /L HITEIE, EKiAk1ls, FTLUBIEEES -benchtime 2siETE
e bytes: BRENENFTE

e timeron: iTBEENinE, Bikkfalse, Balithtltrue

e startAllocs: MiXENEIEFRIER LRI R
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o startBytes: MXBHFHCRERSEHFTIE
e netAllocs: MIXERFICREFIEMAINRE, AN : EREEPSEEAITTRE-
e netBytes: MIANF/FICKERFBIMPIF T

K HERRIEY
BTitEY: B.StartTimer ()

StartTimer () ARBENTEIAYIALAFEXRITES, WERTHNZBEMER, —RAFTERF B,

1. func (b *B) StartTimer() {

2. if !'b.timerOn {

3. runtime.ReadMemStats(&memStats) // ERASHBENESECERE

4. b.startAllocs = memStats.Mallocs // BFYHBENEN RIS R I
51 b.startBytes = memStats.TotalAlloc // ICRUETHRNENEHFT
6. b.start = time.Now() /7 AT SSEhA A

7. b.timeron = true /7 FREVTERRE

8 }

9. }

StartTimer ()faREENitEY, FCRIMAFEDERER, FEREE" -benchmen”28, AFHIWALT, SHR
RERDERLRPHL.

{ZE1EitAT: B.StopTimer ()
StopTimer () TiHmFELETHE, FRMMENAFKITHE,

1. func (b *B) StopTimer() {

2. if b.timerOn {

3. b.duration += time.Since(b.start) /7 BN FERS

4, runtime.ReadMemStats(&memStats) // EREFERNELEEE
5. b.netAllocs += memStats.Mallocs - b.startAllocs 7/ BNERNFS AT REL
6. b.netBytes += memStats.TotalAlloc - b.startBytes // BMHERENECHIT TR
7. b.timeron = false // FRCTHRARE

8 }

9. }

FEEIEMR, stopTimer (VARN—ERMIAER, —MNUXPERIEBSMRUFER, AR ERZ ML,

EBEiTH: B.ResetTimer ()

ResetTimer () TEEITHZ, HNNESEHEMBATHEREE.

1. func (b *B) ResetTimer() {

2. if b.timerOn {
3. runtime.ReadMemStats(&memStats) // EEYBIHRNENEEE
4, b.startAllocs = memStats.Mallocs // BT YETHERES ORI S5
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58 b.startBytes = memStats.TotalAlloc // iCRYUBTHENGENEHNFTHE
6. b.start = time.Now() // BTN s

7. }

8. b.duration = 0 // TEEFERY

9. b.netAllocs = 0 /7 TEERFEN IS

10. b.netBytes = 0 // BEERNENECF T

11. }

ResetTimer () LLE#A, HUERHRE— MRS, MALBAENEK, NHLEEFAHE,
RELIEFTE: B.SetBytes(n int64)

1. // SetBytes records the number of bytes processed in a single operation.
2. // If this is called, the benchmark will report ns/op and MB/s.

3. func (b *B) SetBytes(n int64) {

4. b.bytes = n

— A EEREMAIERL, BT HRKRRBRERBEER,

"}

ERARREFRNARNLENFHY, —BRETEINMFIH, BLARWHREPHEEN “xxx MB/s"HER,
FHEE%E_ FTMEREEFTHMEE, FNRBBRANESLFHHRIBEAFEE, AUFEAFRE

B2AEF, FNRBERMITAIZINGIE, WRBNBEFNRHREIRLIENMSEE, BABAEMNSHIRE
SetByte(1024 *1024), {RUMFFMERBFEENITLIsHIE, BLALERPFIEIM “1 MB/s” (IFT) BER. =
LNk

1. func BenchmarkSetBytes(b *testing.B) {

2. b.SetBytes (1024 * 1024)
3. for i := 0; 1 < b.N; i++ {
4, time.Sleep(1 * time.Second) // HEHIENER%R
5 }
6. }
FTENZE

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -bench SetBytes
1. benchmark_test.go

2. BenchmarkSetBytes-4 1 1010392800 ns/op 1.04 MB/s
3. PASS
4. ok command-line-arguments 1.412s

AIABRIMARIT Y —K, EZERELI1S, MELIEEETILMIMB/ s,

WEAFER:

1. func (b *B) ReportAllocs() {
2. b.showAllocResult = true
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ReportAllocs() ATRERSIHRAEFEHAIER, 5H<1T8K -benchmen” —5, EXGEREATENNIL
ERIZ8,

eI E WA R EIRY

MEENREZTZ AR, BRENTESBEAREND.NE, SRERTITIXRER X, REBLXEANIRNEREK
DIERBERET —IRIER,

BAAE—TEXENRAARITE, runN():

1. func (b *B) runN(n int) {

2. b.N = n // EEB.N

3. b.ResetTimer () // EEGTEE
4, b.StartTimer () // FHiETES

5, b.benchFunc(b) /7 BITME

6. b.StopTimer () // {EIEVHET
7.}

ZFIEIRED .NEYE, AT RMIRERE,

5T.Run()%f, B.Run()tbAFREIHN—1FMR, SEfrEAPREEER—NNLEZERRUN()FERBNH,
iIEFB.Run()B9fa{SHE:

1. func (b *B) Run(name string, f func(b *B)) bool {

2. sub := &B{ // BN SRS
3. common: common{

4. signal: make(chan bool),

5. name: name,

6. parent: &b.common,

7. 3

8. benchFunc: f,

9. }

10. if sub.runi() { 7/ FBUTRFME, RFUEARLHEBFRIRE FRKREREHITsUb . run()
11. sub.run() /7 run() BREEHRITZ R runN()

12. 3

13. b.add(sub.result) // BMEITERFIRLMNKG

14. return !sub.failed

15. }

FTERMMIRER R SREArunl () 73ERIT—XKMAR, runl () FHiEHSEFR LIEA T runN(1), MIT—RKEBREERE
Hrexm,

MIREREIR EURE—OERNBIERE, SA, RE—REREEREKRED NEX, MiXEREENES,

B. NZUMA] 2R ?
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B.launch()HEEHLEREB . NIME, HITETHRE:

1. func (b *B) launch() { // BAEBEZNMNERITREL, EFERARTLLEARrun1bEB3hiTHE Rk

2 d := b.benchTime

3. for n := 1; !b.failed && b.duration < d && n < 1e9; { // &/HiTb.benchTime (BhiAA1s) BfE], ®mZHIT1e9k
4. last :=n

5. n = int(d.Nanoseconds()) // TN TFREHITZ DX, b.benchTime/GNMEIERERS
6. if nsop := b.nsPerOp(); nsop != 0 {

7. n /= int(nsop)

8 }

9 n = max(min(n+n/5, 100*last), last+1) // BERISKENR, 4iEKo0%, ZE/MEK1K
10. n = roundUp(n) // TR EEEEI10M0FE%, F{EMIE

11. b.runN(n)

12, 3

13. }

AEREFLE, MERFEREENELENINGRT, SMEENIXELERITD. benchTimeKEIFER, EKikk
1s, FMIT-EBNEXETERAPRBIT - RERESKIE, NRMAERE, BAab. NMEZRBAARIAMGE
1B, MREERK, b NERENZEL, SUNREmNITNE,

RAKD NRWERERM10MEHK, BHTHERIEZNLRE.

RNFNFIFE TR ?

BANELEENR A, SIEYRIRNFEICAZIb. startAllocsHlb. startBytesHd, MiXEHRE, SHERLRNT
ESHRNRFERER, S2/MEMNEFE, HicAZlb.netAllocsHlb.netBytesH,

FMRLER, SIRERFEFEIBenchmarkResultWRE, ZNWREBERETHHRSEAMVENSKITHER:

1. type BenchmarkResult struct {

2. N int /7 P PREERATHIRE

3. T time.Duration // MARFERT

4, Bytes inte4 /7 RPRBEERAMEHNT TR, SetBytes()REME
5. MemAllocs uint64 // NEXSREENME

6. MemBytes uint64 // NEFTEENE

7.}

HriMemAllocsIMemBytes BN b . netAllocs#lb.netBytes,
BARLH T REZIEMEIERR AL . NENF] BRI SR IEZ VRE T,

BMRERTFENRITEE:

1. func (r BenchmarkResult) AllocsPerOp() int64 {

2. return int64(r.MemAllocs) / int64(r.N)
3.}

BMRFAGTFHEEE:
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1. func (r BenchmarkResult) AllocedBytesPerOp() int64 {
2. if r.N <=0 {

3 return 0

4. }

5k return int6é4(r.MemBytes) / int64(r.N)

6. }
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sre A

a]7|

ABMRAARY TR TANAFI M REMIA R, ESKIMALGILLARE R, ERBERNBIBLEN, BAFTEIIMNIRER
hll, E0TFREETRENIIREZTOITHNES, ARSHEFMFRMILER, RER/ERE —BNHRE,

* =+
HELEM
BRI RWIFREE —MUBEMRES, XPBIELEMWED  1nternalexample

1. type InternalExample struct {

2. Name string // MK AR

3. F func() /7 MEE%R

4. output string // HIEFRER

5. Unordered bool // R BRTFH
6. }

tegn, REMATE

1. // KNELFHS

2. func ExamplePrintNames() {

3. gotest.PrintNames()
4. // Unordered output:
5. // Jim

6. // Bob

7. // Tom

8. // Sue

9. }

ZRBIMHZ T RizE, FENBIRSMMRGEIT:

e InternalExample.Name = “ExamplePrintNames”;

e InternalExample.F = ExamplePrintNames()

e InternalExample.Output = “Jim\n Bob\n Tom\n Sue\n”
e InternalExample.Unordered = true;

Hrpoutput B ERITRAINER R,
TN
IR IR R
ERBIMR A, EELDMER SRR, EFEUINSHMTEEFRITENRE,

IR EREGERNE-EE, FERLEERIEENALN(EN), IEMEITHEERNATEIEAER
EiEH, WTFEMRR:
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IR LENAF TR R & - @@ $TER » /dev/stdout
.___./ U/ﬂ
imER FITITE

y
G@ Jdev/stdout

e

- {

MAFHapTiER, MXERRERERD, XHEMNXTEPHESTHATUANEERFIZET,

MR LEREEAR

MARITERENEHATREESFRFE —MstringkBTEE, ZTERS5InternalExample.Output#iTLL
8], “EH-RERRMLEDT, FNMHEN,

R EEREEE

BMEBAFNELT, ERBEEIARRANStringhBERE— KA, TFEATUEZELANStringEEH
FIEB#HITIL,

tban, BAEEZFFFEJ: “Jim\n Bob\n Tom\n Sue\n”, HEFEEFEMZFH: “"Bob\n Jim\n Sue\n Tom\n”
: LN LY o/ —_

MALRIT

—ANZEMME, SREELPONTEE:

IR

AT

ik 8 A e L
EERER

A w N R

THE, ATRBEEERE, THERADIRD:

A% {3 F Pk (BookStack.CN) #zE -160 -



7.3.5 TRBIME SRR

Ul

WHE 5L ID: find world fine

1. func runExample(eg InternalExample) (ok bool) {

2. if *chatty {
8. fmt.Printf("=== RUN  %s\n", eg.Name)
}
S
6. // Capture stdout.
7. stdout := os.Stdout // SR S
8. r, w, err := os.Pipe() // flgE—/EE
9. if err != nil {
10. fmt.Fprintln(os.Stderr, err)
11. 0s.Exit(1)
12. 3}
13. os.Stdout = w /7 FRHERTH SUFEINBBCAEEMAR, RIETA RIS A SRR LB A\ EE
14. outC := make(chan string)
15. go func() {
16. var buf strings.Builder
17. _, err := io.Copy(&buf, r) // WN&EEHEEHIRE
18. r.Close()
19. if err !'= nil {
20. fmt.Fprintf(os.Stderr, "testing: copying pipe: %v\n", err)
21. 0os.Exit(1)
22. 3
23. outC <- buf.String() // &EEPILHKHBIES Achanneld
24. 30
29
26. start := time.Now()
27 « ok = true
28.
29. // Clean up in a deferred call so we can recover if the example panics.
30. defer func() {
31. dstr := fmtDuration(time.Since(start)) // VHEREEER, e A ET
2
33. // Close pipe, restore stdout, get output.
34, w.Close() // RPFEE
35. os.Stdout = stdout /7 MRE RFRAERE
36. out := <-outC // MchannelsBUH ¥R
S
38. var fail string
39. err := recover()
40. got := strings.TrimSpace(out) // SKERERIRTTENF &
41. want := strings.TrimSpace(eg.Output) // HIEBRFHRra
42. if eg.Unordered { // #FRHIHRITFH, NHCHS FRRMILEF R RHFF AR
43. if sortLines(got) != sortLines(want) && err == nil {
44, fail = fmt.Sprintf("got:\n%s\nwant (unordered):\n%s\n", out, eg.Output)
45, }
46. } else { // MRMHERAEFH, NEHELBI L FRBIAPLEF RS
47. if got != want && err == nil {
48. fail = fmt.Sprintf("got:\n%s\nwant:\n%s\n", got, want)
49, }
50. 3}
51. if fail t= "" || err != nil {
52. fmt.Printf("--- FAIL: %s (%s)\n%s", eg.Name, dstr, fail)
58P ok = false
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54. } else if *chatty {
55. fmt.Printf("--- PASS: %s (%s)\n", eg.Name, dstr)
56. }

57. if err != nil {

58. panic(err)

59. }

60. 30

61.

62. // Run example.

63. eg.F()

64 . return

65. }

RS ITR, EFEANEREE, DERH—MIEEEAZEMEZERUE, —EREIEEXA, EBXFAHE
1ZEER, AGIERE BT channel R X3 g,

EMREZERITROMIL, MEdeferhERITRAEE. BEWAT, FIERERFEF.
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8]7|

MM (BT, MEEEMNRERGIN ) , BE—MRIERE S H YR,

o HITMK: InternalTest
o MEEMiX: InternalBenchmark
o RBIMR: InternalExample

MAGRIZFER, BOMNXEASIWMETEELEMIAF, MLITH, XEMDEFSEME testing . MBIRE M HE
TiHE.

Mitesting.MBEI@MainTest NI EUIELEH,

* =+
IR L5
JRBY  src\testing/testing.go:M E)‘{Ttesting MBYEIE S

1. // M is a type passed to a TestMain function to run the actual tests.

2. type M struct {

3. tests []InternalTest /7 BTTIE

4. benchmarks []InternalBenchmark // MgBeliz

5. examples []InternalExample /7 TGN

6. timer *time.Timer /7 RGBT A [E)
7.}

BT, RN FIRAIMINER T RiIZFEEHSMWMEFMRE —Mtesting . MBUBLEM S, EMXMITRHZEIESEWE
i TestMain(), EFRITMRMRtesting. MBIRuUN () /Ai%, ENEEBITEHLES I,

timer BFHEEMIXAIBAIETE, BTLUBESE tineout <> FEE, HMIXHITHBNBIEAIIENERIHITE LM,
=l

AT

TestMain()RHBERB—Im.Run() 7%, ZFAESPITEITME, HEEEMIXFREINRE, MRAFPXIMT

TestMain( ) {E;&BiEAM.Run()BiE, AT LAMEEARASHERIT,

m.Run () MXSPITIR, EoM—LEYRLTE, th@rsR, EERSE. RIESBIEREE—RIIBIXMG

m.Run () A=A FERAIT =AM :

e EITMK: runTests(m.deps.MatchString, m.tests)

o MBEMIX: runExamples(m.deps.MatchString, m.examples)

o REIMIX: runBenchmarks(m.deps.ImportPath(), m.deps.MatchString, m.benchmarks)&H
m.depsBEFH T MIALEMRXRNAT, ERETAXE
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i[[

AY
RIENETR N2 T SMMANBRIEEM L ESTIEE, ATHE—Tgo testBIMITHLS],

Go BZMaLiTLE, go testRZEAP—1, go test@mSHIREALO
T:E src\cmd\go\internal\test\test.go:runTest() , izﬁ‘@i&z?t%go teStE"]j(H[X]o

runTest()
runTest () RIARU T :
1. func runTest(cmd *base.Command, args []string)

GO @< {TLEMKIA, FEEIMENSR, EfargsllaiTRMANEZHSH.

runTestBESAMABREMANE, MEMFWNEEM—PTHBE, ARRIT.

HHEITIRTIV

go testizfThY, RIEREIEEpackage WAMRT, BNAHEREXIEIIRELR,

At B RART(

YUMITIR F8 B8 Epackagelt, BILAAH B RIEXIEIT, BIGNER" " go test”s(FE" "go test -v/FRBENMIR,

KB FENXT, go testfmiFHalE REVREXAEFMIRSIMS, FEM—PTHRIXME, RERITHITEER,

BIIRIRT(

HMITMA A ENIEEpackagery, BIABIIIRIENIETT, FIGIfERA"go test math”RBENMK.

BIIREN T, go test ABNEEM— NN ZHFIXEF, HR3MITE. BIRIENEEG 1.10kRAEASIA
1, ESESNENMREREARKMIGEER XEHPHAERF, TARITRNSEENEFPIEZEUIRNER, UEHS
st At [E],

217l

UHE—ENEE, WINEFRENEHEN, BITUERNXRAER.
MG RERT

MR—RMER, HSRLPRE TTEFSH ES, BLARRNRERERER.
RS HESNT
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e -Cpu
e -list

e -parallel
e -run

e -short

o -V

FEIBNR, WASHRLALEREINES, HERTIWERT, RESUNEEE-LESZHINSE, &
HA2ET.

(EREFLER

MRBRSFM, MEAKEENT, MEMNEFHIRHERHAZM, ERPEEcached”FH¥, RRKBEER.
EREFERWFERE —ENFRMG:

o FXMAK Zi#tH RMIASHE ZmN—KxE
o RXMAKBEXHRIMELEES ZAN—KZE
o ZHEIKI—RMINEERZRINNT;
o FXMABITEARIIRIRN

—;
—

TEER—MEREFNHT

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src>go test gotest

2. ok gotest 3.434s

4. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src>go test gotest

5. ok gotest (cached)

RIEFRITINS, 2808%, EXHHRETN, FRRITHRENNEFHIRINER, ERPcached”BIRTLE
RMEFHIREL,

sEEIETT
MIXHER— NP E R EFSREEPNSH, MAERER, (ERERANAEREE —1MNSH” -count=1",

THER—NRAZEFNF:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src>go test gotest

2. ok gotest 3.434s

4. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src>go test gotest

5. ok gotest (cached)

7. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src>go test gotest -count=1

3. ok gotest 3.354s
FZRMITER TS -count=1", FILAMITR RS NEFHIRINGE
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go testIFEEZLEF, BHRIMMREDER—, ERETFENSHZOUEHREZIMHNIXIF=R.

£, BNEENA-LEERANSY, BUmEHRENZIMETHRE, FEEETNERZEERZE, UME
ETFHREER.
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i[[

AY
go testBIFEFENSHY, —LSUATEFNMANEE, S—LSHEHMAIRIT.

BXMAEEE, vetHpprofBXHSHIEMT, BIVETIRXNENBEANA,
23 Y-
EHlgmIF RIS

-args
$ERgo testiB-args BEMSHHEMAAE, BANIIEENSREBLSERIEHMLRIE,

-args/FEFIAHES NS, MESHEBIEUFHEEAEA, 8128 —1Pstring, AFREIFHFHEA
¢0

1. // TestArgs RITIE/RAMAMEAT -argsS¥
2. func TestArgs(t *testing.T) {

3. if !flag.Parsed() {

4. flag.Parse()

5 }

6.

7. argList := flag.Args() // flag.Args() IR[E] -args FREMFESH, UYAFRR, SMTERE—1TS%
8. for _, arg := range argList {

9. if arg == "cloud" {

10. t.Log("Running in cloud.")

11. Jelse {

12. t.Log("Running in other mode.")
13. 3}

14. 3}

15. }

RITIRETEAS

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -run TestArgs -v -
1. args "cloud"
2. TestMain setup.

3. === RUN TestArgs

4. - PASS: TestArgs (0.00s)

5. unit_test.go:28: Running in cloud.
6. PASS

7. TestMain tear-down.

8. ok gotest 0.353s
BT S -argsiEEEBAMIAHSH,
-json
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-json SHHATIERgo testFERMHIEIRM jsont&I, UHBEBINCNIRETER,

NI

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -run TestAdd -json
2. {"Time":"2019-02-28T15:46:50.3756322+08:00", "Action":"output", "Package":"gotest", "Output":"TestMain setup.\n"}
3. {"Time":"2019-02-28T15:46:50.4228258+08:00", "Action":"run", "Package":"gotest", "Test":"TestAdd"}

{"Time":"2019-02-28T15:46:50.423809+08:00", "Action":"output", "Package":"gotest", "Test":"TestAdd", "Output":"===
4. RUN  TestAdd\n"}
{"Time":"2019-02-28T15:46:50.423809+08:00", "Action":"output", "Package":"gotest", "Test":"TestAdd", "Output":"---
5. PASS: TestAdd (0.00s)\n"}
6. {"Time":"2019-02-28T15:46:50.423809+08:00", "Action":"pass", "Package":"gotest", "Test":"TestAdd", "Elapsed":0}

7. {"Time":"2019-02-28T15:46:50.4247922+08:00", "Action":"output", "Package":"gotest", "Output":"PASS\n"}

{"Time":"2019-02-28T15:46:50.4247922+08:00", "Action":"output", "Package":"gotest", "Output":"TestMain tear-
8. down.\n"}

{"Time":"2019-02-28T15:46:50.4257754+08:00", "Action":"output", "Package":"gotest", "Output": "ok
9. \tgotest\t0.465s\n"}
10. {"Time":"2019-02-28T15:46:50.4257754+08:00", "Action":"pass", "Package":"gotest", "Elapsed":0.465}

-0
-0 BRIBELEMNTEFIRIRITIER, ARITIER, MAERAISMERIZER,
RBILSHE, go testEMM AR RIRITIEFFRE/IGR BR, MITEREMR.

NN

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -run TestAdd -o
1. TestAdd
2. TestMain setup.

3. PASS

4. TestMain tear-down.

5. ok gotest 0.439s

6. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>TestAdd
7. TestMain setup.

8. PASS

9. TestMain tear-down.

KR, EHA-0 SBIBEEM ARG TestAdd” FHFREIHRTE R, MEMITEREG, MATUEBERITZZ
HHIFEF,

MRy

W

3

-bench regexp
go testERARMITHEAEMIR, (EF-benchSMATNIET, THRIETHASNIRELM.
HAENFADAFHEAZRTOMENIL, MRBHTHREMILENIL, ERSK” -bench . 5" -

bench=.",
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LEAERIIENRIARN AR EEBEX LRIEN, MEMEEXA,

teanBE W T = A EREMIR -

e func BenchmarkMakeSliceWithoutAlloc(b *testing.B)
e func BenchmarkMakeSliceWithPreAlloc(b *testing.B)
e func BenchmarkSetBytes(b *testing.B)

EAZ8" -bench=slice”, BBARIAMNUIAEDEEE"Slice”, FIMAESEAIT, F=TMANRSIMIT,

SWFEEFNiRimgRT, LERZELEKN. #— N MEIFNRmeF:

1. func BenchmarkSub(b *testing.B) {

2. b.Run("A=1", benchSub1l)
3. b.Run("A=2", benchSub2)
4. b.Run("B=1", benchSub3)
5. }

MiREGmBANT, FURHNBFFEUARMIZBF M ORIRAN" /" EE, EEIFFRF ERBZ4MNNIR:

e Sub

e Sub/A=1
e Sub/A=2
e Sub/B=1

MBERT=AFNE, BABESE”-bench Sub”, WMEREMIT“Sub/A=1", MERSH" -bench
Sub/A=1", WIRAEMIT"Sub/A=1"F1“Sub/A=2", MH{ERSE" -bench Sub/A=",
-benchtime s

_benchtimesE B AN AIMITAIE, NERIEE, MEEERIAR ELs,

BN, MEEBMEREMIRMIT2s, MSE: "go test -bench Sub/A=1 -benchtime 2s”,

-cpu 1,2,4

-cpu SERMHE—NCPUMNKRIFIR, RHULLIIRE, BAMAIFIREBIXFRIEERICPULLIZR EGOMAXPROCSH 73 4!
Mz,

tkan“-cpu 1,27, BLAEMNURBENITRIR, —IRZE1/MCPUMIT, —R2RA2/1CPURIT, a0, EHmHS"go
test -bench Sub/A=1 -cpu 1,2,3,4” HITMAR:

1. BenchmarkSub/A=1 1000 1256835 ns/op
2. BenchmarkSub/A=1-2 2000 912109 ns/op
3. BenchmarkSub/A=1-3 2000 888671 ns/op
4. BenchmarkSub/A=1-4 2000 894531 ns/op

MRERPMIXBEER-2. -3, -49 3R NITAIGOMAXPROCSHVE{E, WNERGOMAXPROCSH1, NMAER,
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-count n

-countiFEFMNUIAMITHIRER, BIARIT—X,

fign, FEEMIRMIT2K:

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -bench Sub/A=1 -
1. count 2
2. TestMain setup.

3. goos: windows
4. goarch: amdé4

5. pkg: gotest

6. BenchmarkSub/A=1-4 2000 917968 ns/op
7. BenchmarkSub/A=1-4 2000 882812 ns/op
8. PASS

9. TestMain tear-down.

10. ok gotest 10.236s

ATAB IR o STA R
ARAER - coun tIEEMTRRNBINEIEE T -cpudl, BANMBESHCPURE FRITcountIERIIRE,

EE, RO ARRD-countF-cpusi, EERIIT—IX,

-failfast
BIABERT, go testAMITABMERNIL, FREITEIMINESR, TemINKEK,

-failfastiBEMREMIDLIMEN, WIZENHSIEMX, IEBREMMNAFTERNITH, BEBERIZIICHE,

-list regexp
-list REFIHTEMMMNIREY, FREEMT, ME, FEFIHTFEL,

flgn, ERSE”-1list Sub”MARFIHBEZFMXMI =M, ERRIEFML:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -list Sub
2. TestMain setup.

3. TestSubParallel

4. TestSub

5. BenchmarkSub

6. TestMain tear-down.

7. ok gotest 0.396s

-parallel n
IREMIR R AL B,

HMIAEAL . Parallel () FEFMIRE RF LN, FREERHALBIRSE, BIAER T&RSHEGOMAXPROCSAN
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WHE, Hithaonhit ReERESES,
-run regexp

PRI ENRANAITRITANAFROINR, [EMLEMNS -bench 24,

-timeout d
BRAERT, MR HITIET 109 Shih B TE &,

plet, FHANEBRESENIRE LS, HARFESSHNIXMSEBRMIESL:

1. E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test -timeout=1s

2. TestMain setup.

3. panic: test timed out after 1s

REB TR, RO FI%AT

o IHFMEE: -timeout xsIX-timeout=xs
o HNIZE: -timeout xmk-timeout=xm
o IEATIZE: -timeout xh3k-timeout=xh

-V
RIANEAT, MAERIITENERMAER, -v SEEIUITENFAMES,

MM T, SRITEHES, AOASERSFIMEEEER

-benchmem

AMIAMBERT, MEEMNXERITENZITRE. S MEIEFEN, EA-benchmemMAILITENEMEFENENFHH. &
0 “1’E"EEE’JH?R;&

1. // &B{ER-benchmem
2. BenchmarkMakeSlicewithoutAlloc-4 2000 971191 ns/op

4. // {$R-benchmem
BenchmarkMakeSlicewithoutAlloc-4 2000 914550 ns/op 4654335 B/op 30
5. allocs/op

LEat, S MRFIE XEMREEIARERE, T REIFTR:

1. func BenchmarkMakeSlicewWithoutAlloc(b *testing.B) {

2. for i := 0; 1 < b.N; i++ {

3. gotest.MakeSliceWithoutAlloc() // —ixifE
4 }

5. }
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RIENATgo testATFRITMIX, MEMIXFRENK, EwebNAEFPEEFTESHMARHAITRE, LLUE
EhttpifEl Bt R, WHMERE —M7AERTITHERRLIWebiRSS|[/FE i, httptestBBEIGoESHIfweb
Rz AR BERIREIRTT R,

httptestr] AT EAVRIL EMwebfRSZBMZ %, UMK,
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ERBRAEGOIESNAREAIFRE Z, EHZEEEAZNIMFEEXREE,

GofRMHt THMER R, LA Im—RIEERZE. FEHAMEER S,

o —RMERZE: ERFIATH—X, EFREFL
o FEHAMTERTZE: TERYREHIMEHITITRS, ﬁ%iﬂ%t BNRARIBIT

FEZRENMAZMMENRBHIELRRZE, ESNBEASEMERE, BAH— M RAERERERBZHXPL,
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NG, BARFIREENSEBNERGEREFERRE,
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Timer3Efr LR —MEBE—SHNENEE, NEIRENNEEME—1FMH, ZIMSHETEASRHMchanneli#
T8, ZFrBAMEBE—F4, REAMTimer RMIT—RFER, XtbRTimer 5TickerIREZMXHIZ—,

@i timer .NewTimer (d Duration)®]AEIE—4timer, SEKENFEFAIATE], BYEZIRGIZIENM A —INEMH,

,JEEE_';EJ, src/time/sleep.go:Timer I"ES(TTimer%Sl}EéEa

type Timer struct { // Timerf{FR—KEN, BEEIRENAE— M.
C <-chan Time

r runtimeTimer

A W oN B

TimerIMXRE— 1 channel, BTV E)ZIRMGF{EiZchannelBE A\ZR %At E], tHEI— 1S4,

ERBAINATimer WL/ NMERZR, RRBNMRAENINZIMEITTIE,

ER=

1% 7E B A A 8]

BRFENEEA-—IEERIZEBUE, EEETREREN, BNABILEFKZEETEER, MBIRE —/MER
Btfe), FELLASEIERFPINIREERTERZBRIERIR, MWHIE DB,

GO BB ARERMIAZE, LA —MERTEFRUE, EERMNAENTRBAR:

1. func waitChannel(conn <-chan string) bool {

2. timer := time.NewTimer(1 * time.Second)
3.

4. select {

5. case <- conn:

6. timer.Stop()

7. return true

8. case <- timer.C: // #BHE}

9. println("waitChannel timeout!")
10. return false

11. 3

12. }

WaitChannelfFRFRIMIEEMEEFR RSB HIBRIK, BidselectiBAiiBconnFtimer.CANEE, timer
AfFE1sEEtimer .CEASUE, tIR1sWconn T8 EEHIE, MEAEIKT R8T,

ERMITEANTIE
BHBEERAEESENRARIING, WFREBHR:
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1. func DelayFunction() {

2. timer := time.NewTimer (5 * time.Second)

S

4. select {

5c case <- timer.C:

6. log.Println("Delayed 5s, start to do something.")
7. }

8. }

DelayFunction()&—E&#EtimerMIEERRA SPITRERAE (FTED),

TimerX$9hEO

Bl E R 25

7%  func NewTimer(d Duration) *Timer FEE —ETEIEIEIGIE— A Timer, Timer —ZEIEREHRITE, FEE
BN BTN L,

KPR E, BIETimer BRER—MIIMESRERFTIFME, ZIDEEEEMBENTiner, STimer i EIZIAR
ATimer EERLZ SR EIFASEMH. FANSIMERB(NEEZRMNA,

{& 1ETE A 238
Timer IRERTLIFEEHELE, (81 ESH07 4R

1. func (t *Timer) Stop() bool

REERARENZREREIER:

o true: THRBHFIEL, FEASBEEHLIZX;
o false: EATESHEAIFELE;

KRR L, RIETHNSBEEREBEMARTIFDERIRZENE, FANKIMFERER(EEREMNT A,

EEERN

BN ENSBENECFELLNENE, JRBIEENMFENNE, EEHENT:

ENG

1. func (t *Timer) Reset(d Duration) bool

EENMFXR ELREFEENE, BRM, HiRE(EHEEETNRMNREE,

FEIBNE, EEENRRATTUATESERENMWERSS, EEBNERAINEEHETHNERSENER
FIEMERES, FEREREEDRA]SE, REEFENMENRNESHIERARS,

kfr £, EEENBEREBNRATIFMERIRZENEE, EFRENEG, BIEEMNBERATIPIE, FHAMISE
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HRIEHAEE SN A,

BE RO

SIENAT Tiner MR AED, tineMEMERM T — LS 75%, EHENGE T UELRB,
After()

B RIMERESFHEENRE, REFKREMNELENE, WRBEFREMZENS, MLFAERERMERSS,

func After(d Duration) <-chan Time JI/AGIE—NERNES, FIREIERNEZEE, N TFXEFAR:

1. func AfterDemo() {

2. log.Println(time.Now())

3. <- time.After(1 * time.Second)
4. log.Println(time.Now())

5. }

AfterDemo () FsRFTENRS(B)E]FR 1S, SEPRER—NERTZE, ERBEEEREE,

AfterFunc()

FIEFA G FHRHBNER—NAE01BA, EfREBdAfterFuncr]BAE RIS, AfterFuncBIEE:
1. func AfterFunc(d Duration, f func()) *Timer

ZRIEEEENBRIREEMITERL S, F140:

1. func AfterFuncDemo() {

2. log.Println("AfterFuncDemo start: ", time.Now())
3. time.AfterFunc(1 * time.Second, func() {

4. log.Println("AfterFuncDemo end: ", time.Now())
5. 1)

6.

7. time.Sleep(2 * time.Second) // FFHFEIRE

8. }

AfterFuncDemo () FSEFTEN—Et[E], AREAAfterFuncBII—NERR, FHIEEENBLERMNIT—NIEITED
SRR A,

5 FEHGIFAAREIZ, time.AfterFunc()@FTMITH, MUAFREERAREsleepSHEENNEERL, &
TUB] BEER B LA R AT N IZIE R FULAT,

= =+
llé\ z A

ATNEENAT Tiner VB NERZRMNED, FENETBNATicker, LARZHEBIKIRAET.,
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TimerRBEREW T :

e time.NewTimer (d)BIE—Timer;
e timer.Stop(){EEHEITimer;
e timer.Reset(d)EEXFiTimer;
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iy

i[[

ANHANTimer BIBEMATF, EERESHTiner (ISLIRFEE,

B2 AEIANUR, BI— M TinerBREREMN T —MHME, XMPEZFFTimerZIH], ABETimer IEEH
& IE = RIAY[E,

Ebrt, BNGoNAREFHRE—MMEEINREEMBNTiner, XMMENREETiner 25T H, JTHARMIT
—Ai‘ﬁiEXH’JEM’E XAMER FTimer MS MR RIEH AR BRI E ':F'o

R LM

Timer

/EEE’!@ src/time/sleep.go:Timer E)‘{TE%I}EZEW H

1. type Timer struct {

2. C <-chan Time

3. r runtimeTimer

4. }
Timer REMWm NG :

o C: EiE, FENARBIEEREIEN;
e r: runtimeERTEE, ZEMEMNAAREZIRNERES, W EEMARAN;

XEBNIZIRBERRIEMTiner BN, Timer .CEIEMETimer BFRY, Timer.r 2EEEKENER 2L,

runtimeTimer

FIEBHANAE, BIE— M TimerLFE LRIE—NMNEMEES AL TNIHIRHITIAE, XIMESHEHIKE
z% runtimeTimer , EHEENH, BEIB— M TimerERECIEZ—{runtimeTimerTE, ABILERARAH T
o FANEITIEE runtimeTimer i BAEHI1T JoSRIAZIERTHY B /Y,

/JEEQ)@ src/time/sleep.go:runtimeTimer ;ﬁi)‘(?ﬂ{i}&éﬁ@

1. type runtimeTimer struct {

2. tb uintptr /7 TRl BTE B RS SRR e

3. i int /7 FRAESETE B 2R A E T AR

4.

5. when  inté64 /7 B E R A AT E)

6. period int64 /7 HERTE RS FEfA FIRE

7. f func(interface{}, uintptr) // ENZSflARHITHRER S

8. arg interface{} /7 ERZA R RITREBEEN SR —

9. seq uintptr /7 ER SRR PITEREEB NS T (S BREMZBRIZR TER)
10. }
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HpRWF:

e th: RHZKEFMEruntimeTimerFREbLE;

e i: YETruntimeTimerfEtbEAFHI TIF;

e when: TEBTERMMASEHAIETE;

e period: EBZEEEAMRALER (WNFTimersRik, L{EERO) ;

o f: ENEBRAMANMITHEIIAEL, EHARBIEWFH NS,

e arg: EMZRMANMITEIRRHMNSH—;

o seq: TEAEMANMITEIRRHMNSHZ (TimerHARERZSH) ;

SCI R IE

—NHEFRNZ M Tiner SIHKREN—MMEREIE, hTHRAGEIANHEXMIEN AR FHIE,

S
=
S
=

BAEERENETHRMNBREDEL NG, &7, BIEEENAETFIRE,

AGEMiIEEruntimeTimer FRAKAR, HIZE when FERIFABERIruntimeTimer#ITHHIF, TR FALARH
fTruntimeTimer REIFIE XERE ¢ , BIZERL T —RERES.

BIZETimer

HAPRBEBETimer FIKHL, EEEER:

1. func NewTimer(d Duration) *Timer {

2 c := make(chan Time, 1) // f/E—1EE

3 t = &Timer{ // HMETimer¥iBLEH

4 Gs @ // HAIRMEE

5. r: runtimeTimer {

6 when: when(d), // fikifE

7 f: sendTime, // fil&/aHITER% sendTime

8 arg: c, // R JEPITER % sendTime NS4
9 3

10. 3}

11. startTimer(&t.r) // WALEEENER, RZLruntimeTimer BMEIZRSYMERMET, RAGYIRLR
12. return t

13. }

NewTimer () RRMIET — M Timer, AEIERTimer.ri@idstartTimer ()3 ARGIHTZLEIP,
Hrfwhen () HARITE T —RER 22 & M4BT (8], BIZFIETE]+NewTimer () S4d,

HrpsendTime () HiAERER 22t &R BIENE:

1. func sendTime(c interface{}, seq uintptr) {
2 select {

3 case c.(chan Time) <- Now():

4. default:

5 }

6. }
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sendTimeZW—MNEEBEIF NS, EEXEESRAOEERE ASRIAE,

BIETimer EMPWEESE —MNENX ( make(chan Time, 1) ), FTBATimerft & At @ EEBE AR EKIZAEFE
®, sendTimeE5EENEH,

ZFrtAsendTime ( ){EHselect AR — 1M EMdefault DX, RENEEMAE#MTickerthEAsendTime(),

Tickerf&ZBHth2@EEHRE AR E, ERFRIEZFINEIBEWHEIE, FAMERAselectFHER— M =Hdefault
N3, WfRsendTime () ARFEE, Tickerfit’ZhY, MRBERLEE, WARXABEOEEREARNE, FKRH1E
EHEEER.

startTimer(et.r) BIEASLIZEruntime®, EFEEAREruntimeTimerEAZ R IDZRIEAR, FHENAR
Zihi2 (WRAZARPIELRABBITIE ) ., BFIFANAT, SFEEHBBRAADENBNA,

ZE, SIE— MTimer REEWNT:

1
I 1
i sendTime i |
I 1
Timer ! i
I
C ' I r r r
1
1
1
1
1
1
1
1

tartTimer

_______________________

(E1ETimer
Bl Timer, QRHEMETiner NRAIDETEE, BRESTIMT :

1. func (t *Timer) Stop() bool {
2. return stopTimer(&t.r)

3.}

stopTimer () BB R AIDIZIEZTimer bR, BIARBIEIE, RAMERRBRTinerFRASXAEE, WEEHF
2 IZENER IR,

AAMIEREZETiner EAREME, Timert%f5, RAMIESMERZTimer, FAAEStop () MITRIBRMER:

o Timeri®Kfitk, RAMIEELMBRIZTimer, Stop()
o TimerB&fi%k, RAMIELRMIRIZTimer, Stop()

[Blfalse;

R
REtrue;
ZE, BlE—NTimer REEWNT:
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stop Timer(#f[$)

=
=

_______________________

EETimer

EEBTimerWREtimer TMARFEMIZHMER, EcFAIES EEEFRINEI R ADIZH,

EEXRPEETINNTATR:

. func (t *Timer) Reset(d Duration) bool {
w := when(d)

active := stopTimer(&t.r)

startTimer (&t.r)

1

2

3

4. t.r.when = w
5

6 return active
7

HigE{ESStop () FREF—2, BIANRTimer M INELE, MiREItrue, INRTimer2&fi%, NikEIfalse,

BEE— M Timer~EEWT:

e e e e e e e e e e e e ——————————

1. stopTimer(fifz):

______________________ 5 . . ]
( — 2. startTimer{(7=00) |
| ! | i
i - ' | i
! Timer ! ! i
1
i C : l r r i
1
: r i l i
: . ! I
i ? ' |
: i :

_______________________
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BTN Timer Bt E1RAIREZ (L, FINEHARAIMENUELR L ETIL,

FEIEME, RBEHUMA, Reset () NXFATEZFEENTinersBEEEM AN Tiner, REBXMIEHIRD
ERERRMEfalse, ZAMUNAKRERANTREENRE, EREREGORENNANTERE hGoHARMERN
Ego

MRAZBULLEEAReset (), BrgEER|Reset () MTimer il FERRITHIER, LB AIESEIFTNEG,
MM R ARFERFEmM — ETE M, RN —EEEE.

[ %

wn-H
e NewTimer () BIEB—NHEITimer XA R A IDIZIEIT;

o Stop()BHAGRIDIEMRIEERI Timer;
e Reset()BAIARZINIERIRIEEMTimer FBRIN— NI Timer ;
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AN, BIETEEMENSETickerER A EREFEREE,
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ﬁﬁf?

Ticker ZREIHAMER S, BIEHAMEMME —NEH, Bl Ticker ABEHNEEREHEZ R,

TickerBIEIBLEM S Timer R —5:

1. type Ticker struct {
2. C <-chan Time

3. r runtimeTimer
4.}

Ticker¥t4MXJ|EE— 1 channel, IBERIBYEZIRASFLEF1ZchannelRE N RS E], HEI—NEH,
EEIETicker N SIBE—NBYE), EAEE/MEAMNELR, XtWRTicker5TimerfRFEMX I,

A, tickerRXFER MR ERL"FE, HREMES=EEMR"E, HEFIMN~EEH,

ER=

BB ERMESS
BE, BIBREENAG—MES, XEHATUER tickerR5H,

TEAWEER, SRisicxk—RAE:

1. // TickerDemo FFifsRtickerZEatifix

2. func TickerDemo() {

3 ticker := time.NewTicker(1 * time.Second)
4 defer ticker.Stop()

5.

6 for range ticker.C {

7 log.Println("Ticker tick.")

8. }

9. }

ERREEH,  for range ticker.c RIFLEMNEERHNEM, WRISHFITEN—1TET, IREETRERIESMEE
FHEH, BT tickerFAIMMNEAEETEASMG, MU LA REFSEAMMITENRE,

ERREES
B, BERE—LESTOHTHRLE, L, ARELEHS:

o NREBWSAWE—I, TERTELAHRE;
o BAHRFRAT, TESAHHAE;

THRBERARELRFIGR:
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1. // TickerLaunchfFif/Rrticker RE&{EE A%
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2. func TickerLaunch() {

3. ticker := time.NewTicker(5 * time.Minute)

4, maxPassenger := 30 /! BEZRRERNEK
B passengers := make([]string, 0, maxPassenger)

6.

7. for {

8. passenger := GetNewPassenger() // #HE—/1HEE
9. if passenger != "" {

10. passengers = append(passengers, passenger)
11. 1} else {

12. time.Sleep(1 * time.Second)

13. 3}

14.

15. select {

16. case <- ticker.C: // BEE, &F
17. Launch(passengers)

18. passengers = []string{}

19, default:

20. if len(passengers) >= maxPassenger { // WHENZEI, ZEEE#H, RE
21. Launch(passengers)

22. passengers = []string{}

23. 3

24, 3}

25. 3}

26. }

LFERBHforBRNREGRELE, ARERBELRE, BHRELE, selectiBAIRLFIMiticker .CHESD
BRE, BRIENWARLRENEES, RLBHRE, WHMERSCYLH, LHENHARE,

Ticker¥ oMz

h

B E Y 2

{EANewTicker FFiARIFI AR — N EHAM ERTEE, REURELNTF:

1. func NewTicker(d Duration) *Ticker

(EAER 2RI RERIStopF T EFP] AR — N A EIMEER 28, RERELINT:

1. func (t *Ticker) Stop()

FEIBNR, RHERFLTN, EREASAENBNEEFEASFH, BEEHFTIRXMA. EEEEATMN

AR {E A P4k (BookStack.CN) #i2
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g, EmEBREREESEMEN,

Ticker®fEARSZVWERN, BUNRFERFME, #MIIFTLBFECPURIR, RIEFIECPUER, BIFHANIE
2, BEEEIMATicker LURIENBIFME ST,

B 3z [

MAHRT, BB —NERBHAEKEAREFLL, LLINERLIEMES, LA AER— M EERAITickEREBRIKET
ERERMEE, RPMERENT:

1. func Tick(d Duration) <-chan Time

XN ERBAEBEIREREIE— N Ticker, EFARROEER, AUEBEFERELLZTicker, L, —EEZZEEA
REERIAR,

tHixRP

Ticker BFforf@ifet, RESHMBBAZMNFIRMECM, FEAGERT —NittEE0)H:

1. func WrongTicker() {

28 for {

8- select {

4. case <-time.Tick(1l * time.Second):
5. log.Printf("Resource leak!")
6. }

7. }

8. }

LENRE, selectBRiEMcaselBRAINEREE—NEMNE, forfBRXSNMIMITselectiBR), FINRAES
BHRM S MWERZERBBYUEFECPURIR, RECPURIRFER,

[

/Ch=H

TickerlBxABR LW T :

e fEMtime.NewTicker ()ReIEZ—/NEREE;
o {EMStop()RKEL—NTEMEE;
o ENSRFEATEZRN, BNaFERIREE,;

TBAWRFBERE, MRESAHEBANE~

ARNEEFIEEIGitHUbINE, KE~ [FKEMA
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i[[

BU
AEHFHAIMTickerBIBREMATF, L8 REBD T Ticker IKIRIE,
XPRE, Ticker5ZaliftiTimer L EZEMEE, LILFIBLEMFIRNZLIMVIGEIEERE, E— ARV EIESR,

Timer€IE2R, NEEEHMAEL, EHMAETiner BENHR, MTickertBNSEE— N S4MAEH, E4
SERBXERML, IRTENEFLE, EREKNMEL,

R LM

Ticker
TickerfiEEMETimerREZREI =L —HE,

/EEE’!@ src/time/tick.go:Ticker E)‘(TE?{Q;EZEW

type Ticker struct {
C <-chan Time // The channel on which the ticks are delivered.

r runtimeTimer

A W N B

Ticker REFHMRLG :

o C: BiE, FENAREIEEREINENG;
r: runtimeERt2s, ZEMNERNALSIENEREE, W EENBAARN;

XEBMNIZIRBERRIEMTicker #IELEM, Ticker .CEIEMETicker AFR, Ticker.r2HEMEKENER 2L,

runtimeTimer

runtimeTimertt 5Timer—##, XEBERBEIAR,

SKIRRIE

BlZETicker
HAIRBAIETickertSHL, JFimEe.

1. func NewTicker(d Duration) *Ticker {

2 if d <=0 {

3 panic(errors.New("non-positive interval for NewTicker"))
4. }

5 // Give the channel a 1-element time buffer.

6

// If the client falls behind while reading, we drop ticks
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7. // on the floor until the client catches up.
8. c := make(chan Time, 1)

9. t := &Ticker{
10. CENCH
11. r: runtimeTimer {
12. when: when(d),
13. period: inté4(d), // TickerfRTimer WEZXFEIRMT period XS4, HEILRE timer B—RMEMK, EE FHIMEMK
14. '8 sendTime,
15. arg: @
16. }
17. 3
18. startTimer(&t.r)
19, return t
20. }

NewTicker () REMIET — N Ticker, ARIETicker.ri@dstartTimer ()RXA A GRIDIZLEIR,
Hrperiod hE#4ft& I EHA,

HrfisendTime () A ERE RN 28 & B AIENE:

1. func sendTime(c interface{}, seq uintptr) {

2. select {

8- case c.(chan Time) <- Now():
4. default:

5. }

6. 3

sendTimeEW—MNEEFHSH, EEXEESZSEROEERS ASRIATE,

Bl Ticker ERMNEBEEE —MNMEAEX ( make(chan Tine, 1) ), {BRTickerfiZMEHMERAMAMLEN, MRE
ERRRIEREHREGE, BasendTime () BARFEE, MEEKERY, FRNERRFRRBHIEK,

ZE, tlE— NTicker REEWT:

I
i sendTime
I
Ticker |
C i

startTimer

=
=
=
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{E1FTicker

{FilETicker, RAREBEIIETicker ARAEMDIZPBIR, RMEZKMANTF:

1. func (t *Ticker) Stop() {
2. stopTimer(&t.r)
3. }

stopTicker ()ENBAHAAMDIZE X TickerBlk, BIABEE, RAMERIZRBRTickerARZXAEE, LAESR
AP HIZiEEEE R,

5Timer REMRZ, Ticker{ZlERNEHEIREME, BIAFTEXTRMEE, KirLREEHRZERE,

g, FElE— N TickerREEWT:

Ticker

=
=

topTimer(#iis)

_______________________

Ticker;®BEEHEO, milTickerglZEAEEBIEEIENELH,

FERIMNIBNRTicker BERUAENEL, BUEFERFME, SFHLBFECPURIR.

o NewTicker ()EIE— #BITicker XL AR IDIZIEIE;
o Stop()BHALIHIEMIRIEETicker;

TBAWRFBERE, MRESAHEBANE~

AREXEEIHEIGitHUbINE, KRE~ =FENA
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9.3 timer RIHR &4 5 ID: find world fine
TimerMITicker EKEFERMIt iner SRIET, ANHHAIEE iner WA,
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i[[

AY
RIEFRNNB T — KM ENBETiner AR ENEETicker, XHMENBAIILINFITLERE, CIEE R I
BAARORIUE, MBEESREARANIE, RAMER—NIBFRENER:E,

£, BMNERXIERADIERMAEEILERN, SIECATE>:

o TEMEBRERMTLABUREMTFE?
o TERERUFIMASEMH?

o TERERUMFIRINERFINIE ?

o TERTBRUMFINREDIZHMIFR ?

E RS2 17 1A

timerZIELEM)

TimerFfTickerBUBEMIIABFINTE—1E, “EBBEE— runtimeTimer TR R, X NERAIDFIZETLEIP
E’JN%O runtimeTimer ;"eﬂ% time E’,E{ng, Eruntime@qﬂ, ﬁ/l\;_éﬂuuﬁ& timer o

timer BUBLEMW TR

1. type timer struct {

2. tb *timersBucket // the bucket the timer lives in // MYFTEE T ET RSt imer Rk
3. i int // heap index /7 HETENREFET RS time rE AR
4.
5. when  inté64 /7 EETEREE T X R ESR)
period int64 // MBER A AL RIRS (ZIRETimer, [EIRA0, RRAEEf
6. X&)
7. f func(interface{}, uintptr) // BB E A BT TROERIER
8. arg interface{} // ER AR TEREUE RN S —
9. seq uintptr // ENBAMENPITREEEN S (RS PR EMEUREIZR TER)
10. }

HA  tinerssucket (ERARAMIEEFMtimer B, BE@BEMIAKRFfEtimer, M 1 ERtimerFIEIHFEIT
*’]_—‘o

timersBucket#UIELEM
ﬁﬂ];EE_—F timersBucket 55(?&21*@

1. type timersBucket struct {

2. lock mutex

3. gp “g /7 SEIRHER AR

4. created bool // BHBHERRCAE, ilkhfalse, HMENEHENERtrue

5. sleeping bool /7 BHLRNFE (gp) BEFEHER (ANRtPEENZE, ERTIMRKKESE, IPAgpERNEEIR)
6. rescheduling bool /7 BELIENFE (gp) RASES QNRtPENIHEMR, IBAgpLERF)

7. sleepUntil  int64 /7 BRI R AR A ()
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8. waitnote note // BAEARFEREIRTEAE (RULRERFE)
9. t [1*timer // ENEIE
10. 3}
”Bucket”i%ﬁi‘cqﬂjz,’%%”ﬁ", EE%EE\ N ’ timersBucket %‘j\jﬁﬁﬁtimerﬂ’ﬂﬁ%ﬁo

e lock : HFHI, EtimeriEiIFIMIREEEA;

o gp : BHRENE, MEBNMENAANIE, XMIMEEEREIETimerKTicker BT 4R ;

o create : RBE, RRRANEREEE;

o sleeping : RAWMIEREEER;

e rescheduling ! RAMERBEHRE;

o sleepuntil : RIFMIZEEIRZIEERIAT(E] (WRBIHVERES TRERIRAIREE ) ;

e aitnote : IZRIMRERRT{ERIRYIEAN;

o t : RFEtimerttls, HiAMANewTimer ()iNewTicker ()FRHESBHFMtimer FRILLIE & ;

BIXENZEERE, RAMEEEXCIRENBMEE, ENBIFMEEIRD, REDEATIHIHLERIXM]
J:|L0

=fEhTh

BATicker }ffl, FAIE— FTicker. timerFltimersBucketx%, BRIEHK(IELZRIET 3N Ticker, AEA]
ZIEMXRINT:

f fEEHER
Y
Tiek - timer
o th #EEHET
i=0
: JEEHER —
timersBucket
Ticker > timer
th : s :
C 5 e5Hsm t ™| timer timer timer
r i
A
fEEHER
- -
Ticker timer
C th
i=2
i
A

EEHER

BAFeIETicker Bt &% — N timer, XM timerfg@timersBucket, timersBucketidRtimerfy3gst.

timersBucket#izH

BT timersBucket BIRLEMEIAEE], RAMEARITIIHLPEPRIZ Mtimer, — I timersBucketBEZ—4
REHIE,

SRARPEMNBEESH, —NRAEDIZ]EGIEENDRA L, FrAGoESIAY IR LI T2 M timersBucket,
MBS RRDIZREIZER 2L,
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RIBEMEL, NMIZIE comaxprocs “NtimersBucket, LAMEFRDERACPURIR, BEERIEIFRIMENSSE,
FTSCIEE, GofESLINAIFNEE T 64 timersBucket, BAIHIF=E T XLEB T,

FYUDIERIB TR 2SN, [FRAMIERENProcessID%64KITEERE2FE A timersBucket,

TE=/MHECIREREN, EREBED MU FEFRMR:

| thizoL | | hize6 | | thizes |
\_/ /)

Y Y Y

timers timers timers timers timers timers timers timers
Bucket | Bucket | Bucket | Bucket | Bucket | Bucket | Bucket | Bucket

] 1 2 3 4 B3

RERSE, EEPRINMIIEISHTF3/ProcessH,

—MRIERT, E—ProcessHHIZEIRMENZE S HFRE—timersBucket®, REZHGOMAXPROCSATF 64/t
S B MProcessH T E—/timersBucketH,

E R 231 T

BER LEMNBIREN, THERT timer 2UNFITFMERY, A IBRFER [RRERIBIENLE],

S E R 25
B — N ERTEERIEITTE, AIETimers TickerEfF LD AFE:

1. gIg—1E8
2. BIE— 2 timerFHBo) GEElttimer REZTimer, MEAKMIEFAEENtiner, )

BIEEENSARIECSHINE, XER(NESXEtimer WEENERS.

B%, 80 timerBWINEBIABTFEAD tinerssucket B9, FTAE—LREEEFE—  tinerssucket , EFRIVEEERE
%; ll%%ﬁﬁTjJ‘*EFﬁEE"JPFOCQSSOF ID 5 timersBucket ;&éﬂ-&ﬁ;jﬂﬁ, ,n%Tj'zE timersBucket gQZHE’J—F*TO
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1. const timersLen = 64

2. var timers [timersLen]struct { // timersBucket¥iH, KZH64
3. timersBucket
4. }
5. func (t *timer) assignBucket() *timersBucket {
6. id := uint8(getg().m.p.ptr().id) % timersLen // Processor ID S¥HKREKIE, 5% THR
7. t.tb = &timers[id].timersBucket
8. return t.tb
9. }
Elt, £—2, LHFIMNtineri&E— timersBucket CZRTEhlo

,\/A; ﬁ/\tlmerﬁBM\ﬁﬁ DD)\EU timersBucket EF'O Eﬁﬁﬁﬂ]ﬂ]ﬁ, timersBucket EPtJ])#EPﬁﬁEtlmerE’\J}Eﬁ,
AR timer A ZIRIDAR B F ZERY, MaiBtimeriRB it &R EHEFI— N /NLiE, AB4timerild
AN timersBucket BT FESCRR EthREHEFANTIE, RANEXNHEF2IEMEMINTEEHIFRITIE,

JBTE  src/runtime/time.go:addtimerLocked() CERIEXGAEEZRM0timer:

1. func (tb *timersBucket) addtimerLocked(t *timer) bool {

2. if t.when < 0 {

B t.when = 1<<63 - 1

4. }

5. t.i = len(tb.t) /7 FABERHAARBHER

6. tb.t = append(tb.t, t) // {RTEERES

7. if IsiftupTimer(tb.t, t.i) { /7 SFERBASGEE, fAHEETHF

8. return false

9. }

10. if t.i==0 { // #HFRE KWFREAKENRBRET AN, FEREHFERLIER
11. // siftup moved to top: new earliest deadline.

12. if tb.sleeping { // UVEFERENR, MEZPMESRAMERTINARIE R 2%
13. tb.sleeping = false

14. notewakeup(&tb.waitnote)

15. }

16. if tb.rescheduling { /7 WEEES, WEEYMERAEFIA R E R 2S
17. tb.rescheduling = false

18. goready(tb.gp, 0)

19. }

20. 3

21. if Itb.created { /7 MRBRGEENEN S, NESHYMELIEHEE 2
228 tb.created = true

23. go timerproc(th)

24, 3

25. return true

26. }

IRIEERRIZME CEAVAMLLRE SR, XEMIN/LRLR:

1. WRtimerBIRtERHME, BLAIWENARRIE, RFIEGEENEFMIERN;
2. RGWREREEXARMNtimer NEIEN, HAR—EHHERE;
3. #iMlAtimerfs, MRHAItimerBE THIN, BREFNtiner FEIZHIE, BASMRERFINIZ,

ASCRY(E B Pk (BookStack.CN) )i -195 -



9.3.1 SKHLEUE IR S ID:find world fine

TERR—MNINUELSEY, BREMEBRR—Mtiner, BEFRNHFARESMASHNTE, BEMIBFA
REAERPH TR, EfFtimer 152FHMNAR, MAGERRLAEHAENLIS TR,

FERRIR X, PR EGoSSMAMERMWRMNNXHE, EAMSIENTFARENSERR, HIRENEIR,

i BR E B 25

STimer{TLER K TickerifAStop () NSt R ERSHIMER, A timerssucket FRHIBRTE BT 282 RNNZE BT B3AYIE
iHi2, EmERTREMRGE, AR, ELEARBHIR,

timerproc

timerproc ARFEMEMRMALI, EREEXEIRENBCIZFABINN, —EENKAEHR,
R tinerssucket FPHEMER, ENLIEDUENRS, HHERNE, AREAER, BEREMESMH,

i timerVEHMARR, RIEEEEREAMENZFZRREREBIFRIEZIENH BEEFMALE,

MREPEREEHFEMLR, WARMBIFTENERES, WeINARLMRATEER, EXEHNtiner MAS SR
B,

timerproctIBEHHRIZEIWT :
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SHUERTEE |-

ol N EAER

- <

e

FEHA=RT MiERtimerd
5= 7 D

Y
Y

ERTFEATE
FriFREEf

SR M o1 B

iR it FE o] #)

SUE AT icker BHE BRI BB Ticker BES MIStop(), BNAFEREEE, Fo tiner SIS,
R R T

B, SIETickerMBEHARRITE, RAKRMTickerEEFRIEMY; HR, RAMIER RENEEITHT,
AEERREFMN, FAXDLEDZMNFLIESH;

MRENET Ticker, NRZHIEFBIFE A ZTickerftimer, THIftASEH, MRTicker NBEREEE
Stop(), LRGIDENIESHRBE, REIGBEFEREMICPURIE,

TBAWRFBERE, MRESAHEBANE~
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AEXEDIHEIGitHUbINE, KRE~ =FENA
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FIEFEIINE TURENBEAASSBRFEEENNE, FRANEZRINER,

SCRRIE R ETicker BRI ENIARBUN T/ LA:

1. €I TTicker, RICEFERLRGStop;
2. MBIat#ENKERIEDIIStopiEa;
3. FESE=AEFERLEME;

WFFIFM, HEFECIETicker FIEfEMAdeferiBa¥Ticker®ig, LN T EAINES:

1. ticker := time.NewTicker(1 * time.Second)

2. defer ticker.Stop()

{EAdefer®% £, AARBIRBEBHNASHT, LERITRBEEIUER—1TH,

ZEERAARNB=AENERBRFFEENCE, IRBAIMFEZE - LEEFNEMLFER, BFTRIZE—1
HCAEMI B BRI RERREENRG, REPERANpprofTR, AR MERIER, FHNERSGEESS
BEXRET,
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k

I
1[]

BIEFAIAFR T Ticker BIKMFIE, ELMETicker IRAENF LB HRIRMTERY O],

.H.

TR —NTEINRA, ESNNFEERRHEIMR AL SRS

NMASS

B2MiT—1"Mm, FMEEEEM TCPUERREIEARS, RGCPUERXRERIARIT100%, MEHM TS, 253
HEE, OEAETickerfERAR L, Bl TTicker, EERERESERMEMN,

ZmBEEREEMRSFZNEERE, EPRELN—MEER OGN, EREE, FEMENpingXERSE,
RErEfE E RSB A Un EllackiiiBR 5% AR 55 28 2 (BRI 45552 (0] 3L,

YURMERAT —MNINRBIFHRLEME  tatsushid/go-fastping FRffping, ZEGN BN TEFAR:

Ll sparrc / go-ping @Watch~ | 13 | WUnstar 242 | ¥Fork | 109

<> Code Issues 12 Pull requests 3 Projects 0 Wiki Insights

ICMP Ping library for Go

D 20 commits ¥ 1 branch 2> 0 releases 2% 8 contributors afs MIT

Branch: master « New pull request Create new file | Upload files | Find File
' spamrc Don't oversend packets | ... Latest commit ef3ab45 on 7 Nov 2018
B .circleci Update sample code, README, and circle v2 (#42) 6 months ago
I cmd/ping Update sample code, README, and circle v2 (#42) & months ago
[E] -gitignore uncommit ping binary 3 years ago
[E] LICENSE Initial commit 3 years ago
E] README.md Update sample code, README, and circle v2 (#42) & months ago
E] ping.go Don't oversend packets 6 months ago
[E] ping_test.go Add integration tests in circle 3 years ago
README.md

go-ping
[odoc reference | D PASSED ]

ICMP Ping library for Go, inspired by go-fastping

Here is a very simple example that sends & receives 3 packets:

EEEIES
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EEEEMiRE, BIET100068RFZ8E, EASARELRUAGZHRME, EFCPUERER, EREAUCPUEREE
£1X3)100%,

HEEMRERMEZ(EApprof, XFpprofMEAGERFEENBEBSEEXET,

{EApprofE&ECPUERIER, EEREBCPUREIL(A4:

Showing nodes accounting for 11.33s

Dropped 94 nodes (cum <= 0.86s)

Showing top 10 nodes out of 29
flat flat%s sum% cum
?.HDH 66 . 2?% 66.27% .80s 66.27% runtime. ExternalCode
2.1

ln 84,88% 2.195 18.61% runtime.siftdownTimer

/ runtime. futex
runtime.chansend
runtime.timerproc
runtime.usleep
runtime.selectgoImpl
runtime.lock
runtime.selectnbsend
time.Now

00 O W O

Us)
L J'l'ﬂ.l'...l'..l...ll\.-"ﬂ

L T T o T T T T ¥ Y ¥ ¥ 1

»\J:ﬂlz\,{éﬂj, CPUEE%%&Zruntime@EFﬁT, ,J:F'EF.":?? runtime.siftdownTimer IE,—EtimerprocEPE’\J—ﬁ\EJJ
1€,

BEApprofEBXRNIARAK, TEEEWMLRIEFERACPU:

|:F|pr|:|'F| tl_lFl :lJI'I'I . B s
5h nodes accounting ‘|']F 70ms, 25.93% of 276ms total
5t D'I.-.'lr'll'_l top 16 n
flat fl C
5] 85.1 runtime.qoexit
e} [ : f CheckOne

8 ) .Run

¥ L L L

8
6]
e} A% 25,0 (*Syslog) .msgSend
6] 0% ? s ne I=rur|||I n'rl‘t*—-
e} } 7 25 .9 net.(*netFD) .Write
70ms 25 25.93% 76ms 25. syscall.Syscall
(pprof) |

MEERIAEB L, CPUEERKpiIngRREA, HF ping. (*Pinger).run IERFFRAMFHI—NMEO,

Zidpprof ] LARBMTAYIE H BB go - fastpingBHRIRUn () O, MERStimer XM, [EE MIZ
X8, BAMRERT,

tbat, BSR4 — FTicker B HERNINSR:

o CPUERERRBEARS
o CPUERXREEHS

IR AT

i [elERY RS Eping . golrun () F5iEH, ARMARFGE, ARMTESEL:
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1. func (p *Pinger) run() {

2 timeout := time.NewTicker(p.Timeout) // Bl#ETicker timeout
S interval := time.NewTicker(p.Interval) // fliETicker
4

5. for {

6. select {

7. case <-p.done: // [EERH, KRXKHTicker

8. wg.Wait()

9. return

10. case <-timeout.C: // #BEHRH, FRKkHTicker

11. close(p.done)

12. wg.Wait()

13. return

14. case <-interval.C:

15. if p.Count > 0 && p.PacketsSent >= p.Count {
16. continue

17. 3

18. err = p.sendICMP(conn)

19. if err !'= nil {

20. fmt.Println("FATAL: ", err.Error())

21. 3}

22. case r := <-recv:

23. err := p.processPacket(r)

24, if err != nil {

25. fmt.Println("FATAL: ", err.Error())

26. 3}

27. 3}

28. if p.Count > @ && p.PacketsRecv >= p.Count { // IBH, kXM Ticker
29. close(p.done)

30. wg.Wait()

31. return

32. 3}

33. 3}

34. }

ZRRABAIUEL, IMRBRBELEON, EEHOLREXATicker, SRARHE,

EXANEHEEEWEE T, IUNEIMEEEEERBINT:

1. timeout := time.NewTicker(p.Timeout)

2. defer timeout.Stop() // {#fdefer{RiETicker&/G#<IT
3. interval := time.NewTicker(p.Interval)

4, defer interval.Stop() // {Efdefer{RiETicker&/GH#<IT

B—MIERAERTicker REMKRABARISMAFMEE, LI, BHEIETicker BMARIEL, BERHBELER, X
MIER T AR ENEIETicker, HHMAREMZFRME,

BE, FEWMHER, SlE— N Tickerfg, ZIREFEAdeferiBaAXxATicker R2HFMSIE, BEH, BEREIIATL
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EEEN TR, MABE T <#ATicker oh{E,

BAKIRFERE, MRESNHEFTALNE~

ABRXEBFHBIGItHUbINE, RE~ [IKENA
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BFHXK

B/5HME (Syntactic sugar) MBS RARETENMZER reter 0. Landin RHK), ATRRWIZES PHIREM
KERIEL, XEEEANIHMINEE, BERERIRSE,
EAKE, WKEEE, XEEEAMUASH

=57

MmINgEE, dmIXRMIERBNMEREEEDL %,

EENE, BArRiLABREREREEE, thETEILARANEMES, tbETEILABHEE, AT BEREHMA RN
ETHER.

GoiE

it

EIAHE

RERMEEERT TRER

=, HIR, RREHE

W

i}

BTIR, B#MNSNMAXIRMEEENRLZ, BEEENRESEFNENBRARS ZHERIFKM,

AR {E A P4k (BookStack.CN) #i2
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REFRTE, "JUERAXRT vor DEEREAEREERB ( = ). GEEAEME L, LERERKE
BREEART, MAUER var FR-ANLEBTERWERBROME, A - AJ—PIL

ARHANHE = B—ERFSWBREINN, BAE % — L,

A% {3 Pk (BookStack.CN) #zE 2205 -
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EIES]

BEREEKREERATEEEERN, LG TEmXEF:

= FAXRFBIRTEAME, FTERNTANR. ASMEMNARNBHSSRKENA, REHMIN/IEEIIELERE,
BZFeoARZRMW TN REERFMEZ - HEXHYE-,

EFEITiE - /), BABEEIE-TIXLAE, BRESZSERWE-T, JTFEHELFRITNEI,

pf=

E—
B FERBSHTA ?

. func funi() {

1

2 i:=0

8- i, j =1, 2

4 fmt.Printf("i = %d, j = %d\n", i, J)
5

)=

8 FERBR A REEET RS ?

func fun2(i int) {
i:=0

fmt.Println(1i)

A W N R

AE=
Bl: FEARSLIHA ?

func fun3() {
i, j =0, 0
if true {
j, k=1, 1
fmt.Printf("j = %d, k = %d\n", j, k)
}
fmt.Printf("i = %d, j = %d\n", 1, j)

~N o o~ W N B

A A4(E A Pk (BookStack.CN) i - 206 -
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8. }

W

£&

At

E—

EFmmT:

BH—SE—T, fRiZMELW no new variable on left side of :="%HiR, ZEALIEME?

&E =
EFmmT:
1. j =1, k=1
2. 1i=90, j=0

XBEEEFEMRE, block ir HERM], 5LEMN]ETAERFERE,

AR R4 {E A Hkk(BookStack.CN) #JjE -207 -
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i[[

AY
BARETEFAXMEZEAERRAE, EEREILEFE—NEIM A EETFIRENEH,

BERGmARXA = EEE, REL—REE, U INERRT — T EMREMAN, KKRAIUMAHSE,

AL

N

MM —: ZLEWETEESEMSH
BAVIEER - —AFIUEREAGE, KFESH:

1. fieldl, offset := nextField(str, 0)

FERBEXTHANEE, FRARMELEHRTRE,

MRZXAANEEFN—NBRENE - ENMSENRSR, R TEXF:

1. fieldl, offset := nextField(str, 0)
2. field2, offset := nextField(str, offset)

offset R EF AR,
EFBEFLET 40, EFEESIAFNTE, RARIETEMENRTT, BEEA, XRGoRHEH—MEENE,

o 5 - EIFEHMTEN (WMfield2) , MLEHBIIEE (Moffset ) MEWENSHE, NIBEMES
BIfFA.

o % 0= E{mu;ﬁﬁ? E%,—%Kﬁﬁﬂ’\], gﬁ'\tﬁ/ﬁ\%ﬂ_? no new variable on left side of := 4

BAFRNERFRAARSIARBEZ AR~ a1, TEFRMAEER—MEAEFREN, WRHMERNEIERSE,
BRAEMEETHWEREE, A—RBAEFAENEREEXRETFAZTRME, REZSIARE, X TIERE
FXANEIE, BATEATEENEA,

AN NEeR T RSB
HETRHRREATEMT, BA - RERINALLBERRTREN.
o, R

package sugar

import fmt

N w N B

rule := "Short variable declarations" // syntax error: non-declaration statement outside function body

ﬁ%ﬂ@éﬁiﬁ%’éiﬁ%ﬁ syntax error: non-declaration statement outside function body , %/U_KHEEEH'\LE’EJZ;EJ‘E&IMEIZI;Q
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HhNER, BICAIERERY = SERRESHHMEMANER, BNERFME{E. BEEDREEHIERLKINR,

p2ice— 8 vl = =
L= FRIE (o]
JVFRBNIRINE T REEFAE, BRET - ERATTMENE, TRFEERERME,

TEHREREEXNE, ERTHEAGE, hhTRREELENME, BT :

1. func Redeclare() {

2. field, err:= nextField() // 15err

3k

4. if field == 1{

5. field, err:= nextField() // 25err

6. newField, err := nextField() // 3Ferr

7«

8. }

9.

10. }
IELEFBEN= errEE, 25err51FerrREFE—MERAE, = BRETHNEE, Fil2Serr515
errBTAANLE, 25err53FerrBFRE—MEAE, = ENFEATerrBREIEHNES, A2Serr53

SerrgE— 1T &,
MRiIRIB2Serr518erriEiE, MERESFEEERINVER,

BAKIRFERE, MRESNHEFANHE~

ABXEETHRIGItHUbINE, KRE~ SIKENA
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i[[

AY
AESRBRBRBIENSHAIFAIE, XIS INEAIUNRONHS N, FRAIZSHRBHARESHER
RIpDE ... AR

ttﬂﬂ fmt quﬂﬂg Println

1. func Println(a ...interface{})

ARG TEERRGZE, IMETHE-—THFRE, NBREERIREFHARK,

RRIFAFE

HIES— A TESEE:

1. func Greeting(prefix string, who ...string) {
2. if who == nil {

8- fmt.Printf("Nobody to say hi.")

4. return

5. }

6.

7. for _, people := range who{

8. fmt.Printf("%s %s\n", prefix, people)
0. }

10. }

Greeting ERENARALTBEMAITAIE, HBSH wo RHATES,

XA R L F B SR MEHE S SR LR T

o AJLSRUWTHERBSHIIRNER, NRE— (NHAERSERFIIXX) ;

o AJLSRERBAIZIE NN REHTH;

o FILSHEIUMNIE, TERNEHATHM ni1 IHAIE;

o AJLSRWTZEREEN (NRFERTRLEMFILUEX interface{}£8) ;

{ER=G

FAER  testing ’EEPE’\JExamplelilﬁ*H%iRElﬁJ:E Greeting @i&(@?ﬂl{ﬁﬂzsugar@qﬂ)ﬁﬁﬁo
NMEE
BARIZSXRNE, FJESEn 20 UAMEER, F0:

1. func ExampleGreetingWithoutParameter() {

2. sugar .Greeting("nobody")

A A4(E A Pk (BookStack.CN) i -210 -
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8. // OutPut:
4. // Nobody to say hi.
5. }

SBOEEBEASH, TESHRMEBNE, Rilhnil,
REZS NS
ARATESEME, FIBSMBATNERS ME, HIN:

1. func ExampleGreetingWithParameter() {

2. sugar.Greeting("hello:", "Joe", "Anna", "Eileen")
8. // OutPut:

4. // hello: Joe

5. // hello: Anna

6. // hello: Eileen

7. %

TSRHAHAIUNEREE—MIF. SBEBIFERER siice... RRRUIA. FHI40:

&
!
I
K
W
57
=
]
3
O

1. func ExampleGreetingWithSlice() {

2. guest := []string{"Joe", "Anna", "Eileen"}
3. sugar.Greeting("hello:", guest...)

4. // OutPut:

5. // hello: Joe

6. // hello: Anna

7. // hello: Eileen

8. }

IERNFEEIEN—RE, ARARRSERFIA, LMRIREBBAIERNIA ERANIA X ZHEEFE
ZE, RISBEA—SME, WRABAIMENR TLIA, FIEESFAmIMERIAARIEL,

4 4*
Il_;\zn

o DTS MEAMTRETIRES;
o DTS EMIAIFLI A RAIERT;
WIFAR, FIESHR]UAARNIE;

R
REOEARS, ATESHAIMEALR;

TBAWRFBERE, MRESAHEBANE~

ARNEEFIEEIGitHUbINE, KE~ [FEMA
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GOIBSHLRMEHRZRNEARTL), ERHCOESEENMINEH, I T ERMRAFIMEZTIE I BIRARE LR R

24, ERFIEEGBRILIETNENEITIZ, MNERIRENT coroor F1 coratn IREARZRI(, thATE(ERITIZEFIBRIFKIA,
Bi#—w, WRAEBTFSCOESMNRAEIETER, HIEMXELETREUSIIIENEZRZ1NGCOESA, ZEMXLT
BEWSSHMERIE, HEETHEGOIES TN, bl inport EERIRIR, MFINLEGOIES IRANE] AIFIXLEIAIR,

KEFNENBFNETERMEETTE, BAA—LEMEES, bW corcor . corath ¥, REEFHNESNEE WAIGO
BSRATIE,

A% {3 Pk (BookStack.CN) #zE _212-
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SXRZHFERE—E, CoZRBERAT#HGHEIE, FEE, “HBSAETELERELSZNEG, FIEXLEEFFT
BE—REATHNLZE, FREEHN GolangiBSRE, HATEH. REEEITEE,

ETRBINURZE #HSI8 (gol.12.7.1inux-amd64. tar.gz ) FH##TIHELETTE,
GBS RRIEEKEE, KEEAA=ATR:
o TRAUMITHS

o IREPATHIMETE
o HEGOPATHIFETLE

P = = L ANAN
1. EERANITHS
SR ERES T, Y. REESAE, BIEEER RS R,

—RRfER  /usr/local/go REFMEEELRIINGE, XNMERELFRE corcor , BIGORIEE R, TEFER tar @
BELRBBERIEE B RN :

1. tar -C /usr/local -xzf gol.12.7.linux-amd64.tar.gz

2. REPATHIMESTE

GO FEITHITIETZET  scoroot/bin BR, BEERZERIMAZ ratn MRETEFR,

I:I:ZZEI, ;E—FE'\LEEJEQ)\ /etc/profile S‘Z{L.Fq:'o

1. export PATH=$PATH:/usr/local/go/bin

3. IREGOPATHIfIBT =

LinuxF, BGo 1.8hRZA#E, FRINIE swomesgo 1EJ corath B3R, FJMRIEFZEIREBEM corav B3R,

MFZIREAREMIGOPATHE R, PIBMFEMMA  ~/.bash profile H,

1. export GOPATH=$HOME/mygopath

BME(FER corath EIAB R, WEHIIETIHNAZIMETER, X7JLAitbashiRF] corath TE,

XEFEEEMR, coearn EARFE coroor f8E, EANMRAFINESINEFERRSBRIFN LR,

4, MitZ3E

LTERTHME, JUBMNMNMEFRIE—T, BRIERENERER, UWEILMZEEEN,

@UE $GOPATH/src/hello/hello.go 3‘(14: :
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1. package main

3. import "fmt"

4,
5. func main() {

6. fmt.Printf("hello, world\n")
7. %}

BEEHN  scopaTH/src/hello FRiZFHHIT:

1. # cd $GOPATH/src/hello
2. # go build

3. # hello

4. hello, world

EFEEEEHH hello, world FMAIRRERTM T,

A AY{E F P (BookStack.CN) i 2214 -
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HEEANIIGOIBS AR, REELIEIBRAMRIR, GoBSRAHIITIELIF LR BiAms + ZEFRA .

MFRGOTES AR L RIMMARIFILIE, BEHRAFLRMEIZNBER, MELEEMIR

AN =
1. MIRGoRZEBR
Bt go env MOBHLEBER, TEBRE corcor MMEBEFIERMBESR, WTHAR:

1. # go env
2. GOPATH="/root/go"
3. GOROOT="/usr/local/go"

go env WL RMHLRZSCOESHRNIMELE, LERFRETRXEIIFAD coroor F1 copath o

BTIRER m BSMR coroor FEMEAIEFREIF], ELUD # rm -rf /usr/local/go o

2. MHFRZREERYRTIRITSOA

GOREFIGITHIZEFRAE corath/bin BRTFEMAIMITE, ATRZ2ENL, LEZMR.
ﬁ*i, fﬁﬁﬁ rm E—E’v\ﬂﬂﬂ[‘?ﬁﬂﬂﬂ. tttzl] # rm -rf /root/go/bin 4

iE: tNRGOPATHEEZESMNER, EEMRENTNERTHbinE xR,

3. MFRHIRSE

BIMELE coeatn MHIBR, ZIMETZE—MRERI—XLRGORT ARIZER,
MELE—MREETUATILAXXEH:

e /etc/profile

e /etc/bashrc

e ~/.bash_profile
e ~/.profile

e ~/.bashrc

A LS IR, |BRRAMIRAREIMIFR T .
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