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1.1 chan

1.

—_

BIS

channel@GolangEiBE EHEHAIgoroutineBABER N, tLUnixBEESHAMEIRE, channelxERTi#

2N Fgoroutineld@fE,

AENMNEBBAE S TchanneIBISLIINEI, SEFFLE

MRFEFBHIZE

2. chan®BIEZE)

E X TchannellEIBELEH :

src/runtime/chan.go:hchan

5, BIWERDHINRANTIERRER,

XEBREIEE BB SI%,

/7 HETASIFRIR TR
/7 FFRIKE, BT AT

TERTTRE NN RIS IR M E
TERTCR AT IR A B IR

// FEFHEHEEMgoroutinefhsl
// EFEBiEEMgoroutinefi%l
// BFHL, chan R AHFHFAES

1. type hchan struct {
28 gcount  uint
8. datagsiz uint
4. buf unsafe.Pointer // FRIEBAFITEET
5. elemsize uint16 /7 BATTERRKN
6. closed uint32 /7 FRRRFRES
7. elemtype *_type // JTERHER
8. sendx uint /7 BABUT#R,
9. recvx uint /7 BABUT#R,
10. recvqg waitq
11. sendq waitq
A2 lock mutex
13. }
MEIR LM BT AB Hchanne LEHBASI,

2.1 MHEAT

chanRERsEIL 7 — MAFBATIE R HE A X, BAFIRIKEREIZchanifEER],

ERZE. goroutineZHRAGILER, FTEDBIHAERIE,

TERRT —1NEIEF6e N TR channel/REE:

make({chan int, 6)

hchan

gcount = 2

datagsiz = 6

buf

sendx = 3

recvi = 1
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1.1 chan

o dataqsiziB/RTPATIKE A6, BIF[EF61TTEH;

o buffEEIATIINTE, BAIIFIERIRFINTE;

e gqcountRRBAGIFRIEBHINITER;

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

2.2 FE1EBAT

MchanneliE#iE, tRchannel BHXATHEEGEEPKX, HalgoroutineS#PAE, Echannel5#E, N
RchannelZHXEAHEEZBEEPX, ZHAigoroutine=x#FAZE,

#FEZEMgoroutineE&iEEchanne1I9EFATIA:

o EiZFEEMgoroutinef#Echannel 5 A#IEM goroutinelkfg;
e EASFEEMgoroutinef#MchanneliziiiEfgoroutinel&fEg;

TEIRRT —MNEBEEPXMchannel, )L goroutinefAESFHIEEUE:

make({chan int, 0)

hchan

gcount = 0

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

recv

sendq

EE, —MIBER TrecvgfisendgZ LB —NMAE, RE—MIY, BBFER—goroutinefEMselectiEai@
channel—ASHIE, —HiZHBUE,

2.3 REER

—“/Nchannel REEf&iE —FpERAY(E, KEUFEFMEEhchanIEEM,

o elemtypefXFTRHEE, BHTFHIBEERTERIIEE;
o elemsizeXTELE K/, AFEbUFHFEAMTEME.

-\ U
2.4 i
—AchannelBEIYX R iF#H—{~goroutineis, AFEREN, FERFLI 7 LRSI IZRAEL KNSRI #R I,
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1.1 chan

3. channelixg

3.1 fl#Echannel

Bl#channelfyid123LFr LR ¥R {Lhchansgiy, HARREEMEAX KEBmakelFAEA, bufBIK/NUSTEH

RNNEAXKEHEIRE,

Bl&channelfHafCIB40 T AR :

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

c.buf = malloc(JtZHZEEI 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 [AchannelE#%3iE

B—channel P EEIBRE BITIZN T :

1. MRFFEWEAIIrecvgfiAZE, RIAEHPXFEBERENELBEFKX, LR ERMKrecvglltic, FEHKE

SN, REIBZGHER, L£REIXTE;

MREHFXPEZTRMUE, BHBEAEFX, EREXTE;

MREHFXPEETRAUE, BEREHMBEAG, ¥HaicNAsendq, #HAER, FEF#ifgoroutinel
fig;

BRI
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1.1 chan

3.3 MchanneliZzf{iE

MrecvgBl

—AG

Y

EERESEANG

IREEG

M—"NchanneliZFIBE EITIZAN T :

1.

MRFHRETsendg TRz, BRBEHX, HiEMsendgHEHG, BeHEIRIEE, &KGECKREE, 4

[E3:VSUREH

MRFHRIETsendg RN R=E, MRIZAEAXER, NEFXPEIPIZLEE, ECHBRESAEIXE

28, ICGMEE, ZERIRENIIE;
MREPXPELIE, WAEHXEEKIE, ERIZENIIE;

¥ HaigoroutinefiArecvg, #HARERR, FFHSgoroutinelf;

BRI
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1.1 chan

STl
goroutinefin
Mrecvg , &

iR AR

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 &iErecvogPRIGEERIREE, KIZBEAGHEBIRMEHnil, EBsendgPHIGEEMREE, BXLeR

panic,

BRIEZSM, panicthIMVE NiZ=RER:

1.
2.
3.

XFEHRNilchannel
XHABZHKFABchannel
BELZxHArchannelE 38
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1.1 chan

4. BILAHE

4.1 BE[gchannel

F&RBX, BREchannelif REEAT RIZTIEWEIE, KirEthgBEREIchannel,

1B channelFf LLBITS8(51%, B2 @Echannel R 2N channel—FfEAIRH], XFRCIES{EHconst(g
MRS A RIER—MEIE,

e func readChan(chanName <-chan int): BiZFSRERBAEBIEEMchannelFFiEZENEIE
e func writeChan(chanName chan<- int): @IHESERERIAILREEBchannel FE 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()SHPRAIT & ABIchannel REERISRI%, writeChan () SHIRHIT 1
AMchannel REEFARE.,

4.2 select

{Elselecte]AiSiEZchannel, tEaN4IzEZ N channel, HEFRE—{channel BHIER, FMEIZHIUE,

—NEBEAROIFEFNT

1. package main

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

8. func addNumberToChan(chanName chan int) {
9. for {

10. chanName <- 1

AR RS{E B PAL(BookStack.CN) FizE 13-



1.1 chan

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. }

EFEHRIEMmANchannel: chanlflchan2, E#addNumberToChan()ZE & @B Nchannel P EHAMES AL
1B, Bidselectr]LAIEEHE Nchannel, EE—NeliERFIMERILE HUE,

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.

MiaE el 0, MchanneliEHEUBRIINE 2FENAY, BSE EselectiBAAIS McaseiTInF 2HEVIHY, X<F
selectIEMEESEEIET O,

JEJE NREIZEHIOR: selectBcaseiEAliZchannel REPRE, REchannelF8EHIE, XE2H FcaseiEadw
¥EIARAEchanne IS IRHREANRNEENSE, RERRBIBENASE HalgoroutinelDIARIEFBAY, MERE
*ié

& B
[

o

4.3 range

BT ranger] A3FE M channe i HERE, FREBH —AMHE—, Schannel PGB HIENSEELR

AR R4 1E A HEk(BookStack.CN) #JjE -14-



1.1 chan

goroutine, SifchannelRJPHEIENIHI—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,
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1.2 slice

—_

1. IS

SliceNHMzZSEA, IITHAELM, ATUSEREITT B, F5F, KMERPLLRAERE,

EEARE, MRANTHEERIMEIMAG, Br]EEBRBNFEUR, SliceLUFRERER, ATIHERER

SKRERIA R, EREAEESKMREE,

2. MBI

REEGG, BATFRpLEE/LERRBATRINNS1icelIZ@ERE.,
1=y

TEHEFEHTA?

[y

package main

N

3. dimport (

4. "t

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. }

R mainBHPEXT — MM KEMNBRE L Barray, AREX T —MIAslice, tNEEAEREED
=, BRETHsliceKEMEBE, FIMIFMNE - NTRMBANFEN TRIMUZEBE,

SEZR: slicelRiEftHarraytliE, SBHEHXZEMST(E, slicef2tpfiERarray[5], KER1, BEhH5,

slice[0]#Farray[5]iht4E[E],

=
TR A4 2

1. package main

w

. dimport (

a. "Fmt"

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

=]

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: RAddELlement () EZ—MIFH—1Tx, EBxZappend#tl A, FiREIIA, main()RBHRE
=M, Fatlsdappend 30T, EEIEAAJDELement ()L EtFappendi# B 4N TEEEX —4
MEtD B newSlice, REHIKEFtIA newSlice5IBtIA slice 2B A —R1ZAEZS A,

W

SEZR: appendBBAITHSFII R FERDEBTFMIETER, MRTE, WEKEHRBEFMWEZE, HFHES
B RIRRE2MEEKL. 25 (BURTH RRZBAN) , KEIRKIRMITT MiRappendi®fF, H—X=[EIEKE4,
FTASE Z)Rappend REBY &, FIUHIBEMIFBEA - RFMHEZE,. BFIBH true”,

2.3 @EH=
THEEFHGolang BN EmE, EFREHMTA?

1. package main

3. import (

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. }

EFRERE: ZERFEFIRB select SIS, EERHPEX —NME 1089t Forder, pollorderfllockorders
SR ordert]F#Torder [low: high:max #REERMMILI A, REEFR D HIFTEIpollorderfllockorderfI &
ENKE,

W

SEXE: order[low:high:max|i#fEFEERNorderi# T, HtIEEER[low, high), FitIFETER

AR AS{E B PAL(BookStack.CN) FazE 17-



1.2 slice

max, orderiKERh2{ZAorderLen, pollordertFiEfIR2orderMaI+£E5 I, lockorderigfiZorderky

BEIEHNE, BlRordero i TMER, FiLA, pollorder#llockerorderfyKEFNABEHBRorderLen, HI5,

3. SlicesLIEIE

SlicefiTHAIM, KEPENAFER, EREHATENEM I UL BNENRHEMFIISIice, TR

REIMERZ R BN BE SN,

3.1 Slice#UELH

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

1. type slice struct {

2 array unsafe.Pointer
3. len int

4. cap int

5.}

NHIESHESLicelRiEN, arraylEHHEARREMA, lenRRIHKE, capRRREMATE,

3.2 {EFfmakegliE#ESlice

{EMmakeXel@ESlicelt, AJMEIEERENETE, SIBNEESSE—1MAE, HENKENETE.

40, B8 slice := make([lint, 5, 10) FFBIERISlice, 5N TFNEFIR:

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

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

ZSliceKENS5, BIAJAEA Tirslice[0] ~ slice[4]RIFMFEMBITER, capacityBio, RRGEEE
slice/RINFMITER T UARNEFDEENTF, EREAMBAFTR,

3.3 {FRA#MLAEEIESLice

AR {E A P4k (BookStack.CN) #i2
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1.2 slice
FEARAMAREIESlicert, Slicel i SRHEBHA P AF.

40, 1BR) slice := array[5:7] FTEIiEAISlice, FEMIUNTERR:

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

thh M#Barray[5]FFA, R Barray[7]4R (RAGarray[7]) , BIWIAKE 2, BBREEHATEE L]
FEITNEMNTE, Blcapacityfs,

AR RFRIRIFRTR—RAE, XItRERATERFE IR,

3.4 Slice ¥'&®

{EMappend@sliceil& TR, MRSliceZ@AE, FaMASlicel &, AL LEH—R—REXHIA
77, BESliceBUEEIEFSLice, AFiRMEFSlice, I REHBIFRIEEMEE,

Fgn, HE—4capacityf5, Hlengthth 5MSliceBRBMINTER, MELEY S, MITEAR:

AR A FAk(BookStack.CN) #45E -19-



1.2 slice

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, RIEESlicefXBENEIFSLice, BMMIEMappendEy BERERM. LEAN, ¥&E
$iHISlice KEMRES, BRBMSRFAFT10, FSLicelRIRHAENE THslicetmrMAR,

T ERENEEREMEU TN :

o MNRFESliceBE/NTF1024, MFSliceBEIGY K AERM21E;
o MNREFESliceBEXRTET1024, NFSliceBERFHT KAFEFKAL. 25(Z;

fEappend () @SliceRM—NTRILMSEANT :

1. {BWSliceBEWHA, MIEFHTHRIENM#HZE, Slice. len++, RE[FESlice
2. [RESliceBEARTS, NYESlicek¥y w, ¥ BEEBEIFSlice
3. BITZEEM#EHSlice, Slice.len++, IREFHEIS1ice,

3.5 Slice Copy

{E/Mcopy () RERZFENMMIAR, SFRDAOEEZNMENZIBIAEENKER, EIRERMmMIAK
EN&/IVE.

FIaNKE R1089t F IR RKERNSHIA R, FRFENSITER.

2, copydBERFAZKREN B,

3.5 ¥iAtIA

AR A P4k (BookStack.CN) #45E -20-



1.2 slice
IRIELAS I A ROt A —BR(EA  slice := array[start:end] AT, XMIEMMIIRFEBEEETRNEE,
LR EFIENBERMstart FlAE Barray4ER,

teal FTEAEMIA, KEMSZEME —NB, EARFRAFHL:

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

2. sliceB := sliceA[0:5]

RIBMAERI A ERIIAEE R —MMEL, 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

A FHEREN, #EGolangiRIBEREBILE, TTIEERFLIHRIERR,

4. YRIETips

o BIRtIAIPIRIESIAFEEMNERTE, REBREMIRRTT FRME, BN TRAMEE;
o tIRENRFEFIMEIMENFTENK
o ZBEASMIFEER—THE, UMEEHRR

5. Slice@st

o BMIAEER—NKRERA

o BMIREBRETHIIFNKE., RERATARTE

o EMlen()HHEIAKERBIERERNO(1), AEEEAIA

o {EMcap()ItEIAEERBIERENO(1), FAEEEMIA

o BEHRIEBIIAE, RAEENEMA, BANRABRZNMEMAMER
o {E£Mappend()EAIFEMTRREREMAT R, ¥ EEHREMHRNIA

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



1.3 map

1. mapfUBLEH

GolangiImapfEABERIEANKERLI, —MEEREFIUBSMEERT S, thillbucket, MENbucketFhiRTE
TmapHHy—NE—HBEN,

map#HELEM R

il

type hmap struct {

runtime/map.go/hmap Z’E)‘( .

count int // SRR ERTENE

B uint8 // FE/RbucketFZHMIA/N

buckets unsafe.Pointer // bucket#UH¥EST, FEHMIA/NA2/B

TERR—/NAE4 " bucketfmap:

hmap

count

buckets

A,

bucket

bucketD
bucketl
bucket2

bucket3

hmap.B=2 , mhmap.bucketsKER2/"BR4. TERZHBHFZHEEREFINE MoucketPiH{iTEME, &
HITFREML,

RESMHMRLENZ M, FTIBRY wam SEPRLRIZbucket,

2. bucket#UIELEM

bucket#IBLEM B

il

type bmap struct {

==
runtime/map.go/bmap ENX:

tophash [8]uint8 //7Fi&MZ{EMS 8L

data byte[1]

overflow *bmap

//key value¥i:key/key/key/
/ /i bucke t ik

B bucket FTCATFAESMBIERT,

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

o tophash2MNKENSHIEAE, BHEERNE CERMNRERRABERUMERNE ) FAZHRIbucket G
FENSMUEFMEEIZRADR, UHEELLE,

e dataX7FHMIRkey-valuefiE, FHiF=Ekey/key/key/..value/value/value, WMEFEHREATTE
FHNTFHERAZEIRE,

e overflow FEEHERAMRE T —1bucket, EULIGFRE PRIVEIEEER,

ER: bffPdataflover flowHFARAELMIARERE XK, MEERETIETHEEEITIIIOIN,

TEIRRbucketfFm81 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— Noucketht, FAIMXLRALLE T W, GofF Al A KRR PR, B
F S Mbucket JATZERSMNMEENT, FFLARE—bucketZFHEBITs MEEN RSB RIE—MREN, 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

BHEARANREER,

bucket#IBEMIER T —NbucketByigHFiBoverflow bucket, i‘ﬁjéiﬁﬁbucketﬁzZ;'FﬂﬁiﬁTitle’JﬁBﬁ
ERE T EENER, FHREEETURIEREENREVIE, BHR

o BXE
ZiEHI8, B

HSBFANA,

4. TAFEEF
AHEFRHTFEHE—MEERAREL, 28

1. RERF = @ E/bucket=E

flgn, SF—1 bucketFHEHR4, BEINTREWHRERRKIY, XNEHFRMATEFH1.
BAERFEFNHEFEHNESENKR), BIHEEFTEH{Trehash, thEIRENEHRER:

o MBHAETFI/, HAZEFARR
o IBERAFIK, HIAHRTE, FERER

BIRERNIUN AHEFAILREEARE, EiRedisSEMARAHEFRKF10t7iEft & rehash, MGoMEETE
EFAE|6. 5B A&k rehash, EARediskIE Nbucket REEFLMNMEEN, MGoAbucket A]BEFSMNERIENT,
FrLAGoa] UM BB E S A E F,

5. AT A
5.1 ¥ BRIRFHE

ATHRELEE, SFTRFERMEnapht, MENERTHFET &, T AXMR LR R EINFER, Ak

A% {3 F Pk (BookStack.CN) #zE -24.-



1.3 map

BHRAEE A

1. fFEEF > 6.58, HEIFHE Nbucket FFERIBRIENIAZI6. 51,
2. overflow#&E > 2/158Y, thBloverflowiiEi#BiT32768H,

5.2 ST H

SNEEFIKE, FMIHE—Mbucket, HlbucketKERERM2(E, #AfRIHbucket BRI EIFIbucket,

EIREIWMNRmapTFfiE 72T HIkey -value, —RMERIFREM LR KRRIER, CoRAELS TR, BERIL

[elmapBfER A& — X IRE, BRI REN,

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

hmap bucket
_ tophash[8&]
count = 7 -
ey
B : 1 kE‘}l‘l
key2
buckets key3
oldbuckets teyg
ey
keyb
ril
*bucket

HaimapTFfiE 77 MREYN, RE11Mbucket, LEHBIRETF 7, BRIBARERESMET SE, FEZRBE

FiGEABE AFbucket,

HESMREMNEAR, Mk E, ¥aEREENT:

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

bucket

tophash[8]

ey

keyl

key?2

key3

keyd

key5

keyb

hmap
count = 8 bucketl |——

nil

*bhucket

B=2

bucketD

buckets

oldbuckets

hmap#iELEMIFoldbucket s Ri¥gB/Ebucket, MbucketsigE T HEBBEMbucket, FAVRIEN#EIEAFRN

bucketl

bucket

tophash[8]

keylinew)

nil

nil

nil

nil

nil

nil

nil

*bhucket

bucketH®, BN maphyifali@Eaft&iT®, Boldbucket sHIEENIZESHRITITR, HoldbucketsHHiE

BN EMTTEER, MbRoldbuckets,

EEmEnREENT:

AR RS{E B PAL(BookStack.CN) Fz
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1.3 map

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]
keylinew)
ril

nil

nil

nil

nil

nil

nil
*bhucket

HIEMT 2R Ebucke t PAVRENIFFET HbucketEIE, FEAMNRENISFETHbucket/EME, KRR
IETRRERLERESR, BERERBIITHIFHANA,

5.3 £ &

FHBEEY A, EMFLEATRRYT KBE, bucketsBEALE, EMM—EXIUEET FMTINIE, IEMEREN
EHHYI—X, UAMfEbuckettIERXES, #MRIEERMF, ERIRHRT, LCWRERAER, MBEEFSE
RIE— /&R RIbucket, XHRERoverflowkbucket MEIBE, BRAHEFXARE, AMEEMITEEMTN
B, WMTFERMR:
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1.3 map

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 L L s
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 HXENBEM, HENESEE, W HIT—RFEY H, BlbucketsPERT,
HEHELFoverflowlbucket HESFL, BITE TZEXSREIAOIE,

6. BIITFE
EFEEWNT:

IRiEkeyBEEHIEFHE

R EERAShmpa . BEUEEbucket I &

A ES I tophash#EFE

MR tophash[i]PEFEEMRAERZ, MEKEZbucketPAIkeyEHITEEE
SRibucket;&BKEI, ML T Mover flowtIbucket H&EK,
MREFIAFRITIEE, MLEMoldbucketsER

oo a0~ WN R

E MREHAR, EAREREZE, MIREENEENOE

. A=

1. RiEkeyBEHBHFE

2. EWAEERAMShmap. BEUEMEbucket i1 E

3. BHizkeyREBCBLEFE, NRGFENEEENE
4. NRGHIIEkey, HEkeylBEA

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

—_

1. AU

i}

GoMIstruct FEREARFFERMIT Tag RIFERM—LEHRiC,

% Tag PMUNB—NFRHERLER, AAEEBEATRIMIR, reflect BHRRETIERMF 1a0 BITTE, T
A Tag HiAtEEE—EIFN,

2. TaghAfR

2.1 Tag#m

Tag BER—ANFHEH, BEFFEPIR:  UDHHFH key:value 5

HA
I

<L)ﬂl]

o key ! WAREEFNH, FNBENEEIEHFN. =M. 515,
value : PAXXS|SHRCHIFFT &

o IE: ESHIETEETIE

ITFRBEATR, MEERERMEX, 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 TagR@Structf—aBn

FIEY, Tao REERFZISHAERH, MESFEFRRETIRIE a0 B9HE ERAER, BRELXTH—T
GoR I EIE st ructFEEM,

PATR reflect BIFRRYSEEISIR, BEETHN5EXANLTRNFR,

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

AR A4(E A Pk (BookStack.CN) #iE -29.-



1.4 struct

A0, R NMEMERRNEMTEET structtag , MERBE—D string . HEMENR 19 HIZLHMIK
FERRY—/NERLERSY

2.3 3xHITag
StructTag L—.Exl-:{,itT Get(key string) string H}fﬂ%ﬂﬂﬂ Tag , ZI_KWUQD-F

1. package main

3. import (

4. "reflect"
5. "fmt"

6. )

7

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("keyl1l:%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. keyll:valuell

3. key2:value2

3. TagFEMIEX

ARG tag R BEAEIRENX, XRAT iR tagEX SBERE, WATERSIRZAIWNTHIE

W json:ixxx EIB.

FERARSETUMSHSEEMARARE, ERRMEtay, ERERIFIUERtagRREMERNNE, LW, B
B9 encoding/json B, BJLAYG—NISONEXHE unmarshal HE—PNEMK, LTERIMERTTag. ZBE X L
N, REBSE1ZINN)ZE tagil 7] LUEARE 89 ISONBUE LR LS 1K,

Bz ERETFstructitaghste, ABT#EWMjson, ormEEMNA, BREXNMXAREXEEN, HIF, REIU
EXFB—Ftagill, REBREFEIEE,
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4. Tag®E LA

B tagRix, EERISONBKURMET. ORMBRETE,

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

—_

1. AU

i}

HiiEiotaBATFconstRIANH, HANTIEHEERNTHIA, constFRRAFEIN—{TiotalEBEEL,

{ERiotar]ABLEEEX, BEMMNLNEFFE

2. B

RERG, BINELANEERNMIF, BTFRNBATYFiotat R E &R,

2.1 &E—

THEEEXRTGCORE, THEI TEENERSLY?

1. type Priority int
2. const (
3 LOG_EMERG Priority = iota
4 LOG_ALERT
5 LOG_CRIT
6 LOG_ERR
7 LOG_WARNING
8 LOG_NOTICE
9 LOG_INFO
10. LOG_DEBUG
1. )
A E

FERERTASER, EXT—HRREAERIINEE, FEXE HPriority, SEPRAIntEE,

W

SEL

M

iota#]¥a{E}0, tHEILOG_EMERGIERO, TEHENEEEIEL,

2.2 I

TERBEEGoRS, BRIBIMEEERSL?

1. const (

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

4. mutexStarving

5 mutexwWaiterShift = iota

GF starvationThresholdNs = 1e6

7. )

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

2, BNWERIEIZIARD ]
MNBALENSEREERTR, HIIME—NHOEE—THEXIMEFRE, NEREELEER ERZIBICIZZLERN,

SHURMEEERR, AT
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1.5 iota

& H R

A ECIBENEGo B FiiiMutexBISKIL, ATIRRSMIRSMH IR,

W

SEE

i

mutexLocked == 1; mutexWoken == 2; mutexStarving == 4; mutexWaiterShift == 3;

starvationThresholdNs == 1000000,

BRIBIMEEERZL?

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

3. FRm

RZ P LREEARIMN X

1. iotaffconstxBFHIMAIHEE }0
2. constFEERAEINE—{TiotalEREL

BEEOXAER, EIRFHFNABEELM, HXAMNI

e iotafXFT TconstFEERRIVITRS| ( FHRMOFFEE)

XAFIRRE MO RIFRESLINELE, HEAEM, FRILZSN, constBREEMER, E—ITEELTIEE —

N, BEMEENRLIBERAN, MR CEHRIAI,

TEBERREZAMNE T XERNE:

1. const (

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

3. bitl, maskl //constEBA%E11T, Bliota==1, RARMHE EEENESR
4. — — //constFEBA% 21T, Bliota==2

AR {E A Pk (BookStack.CN) #i2
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1.5 iota

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

o FBOTHIRANEFED bite, maske = 1 << 0, 1<<0 - 1 , FFLAbitO == 1, mask® == 0;
o FBIUTHBHERERARNMERE—1T, BN bit1, maski = 1 << 1, 1<<1 - 1 , PFBAbit1l == 2, maskl == 1;
=30

o FATREENEE
o FBIHTRBIWERANBHEE—1T, B bits, masks = 1 << 3, 1<<3 - 1, FTADitO

4, YRiFRIE

constRAE—1TTEGOHREM spec HUIBLEMIE AR, specHERINT :

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 —ITREXMEE, NIR—ITEXNNEE, B4
ValueSpec.Namest B K EEI AN,

constiRLFR LR specEBMLI A, AFRRconstFHIZ1T,

P CAZmiZER(E S & BRI hEEIN 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 EEiEAconstRMZARS|, BITHEEZRK(EAiota, EEHARREBIE,
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1.6 string

St rlng*ﬁlﬁ*ﬂi/u\

Go¥MERE builtin LAHTABERBELRBNTEN, FRREBAITF src/builtin/builtin.ge , EFXRTFstringfIfEiRgn
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

FrAstring @St FHIES, BEEHA—TERUTF-84RIZHIX A,
Foh, TRETHSR, EFEE:

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

string ZUERLEM

/EEE’!@ src/runtime/string.go:stringStruct E)‘(TStFiﬂgE’ﬂ%ﬁ}EéﬁA

1. type stringStruct struct {

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

HEREHMRES

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

string%ﬁE“*’JEEtDHﬁE?éfu, AARINAEE—NRRBFENMA, FXEstringfltlh, EREIEZbytet]
REERERHR, ZNEEBFEANTE.

stringizfE

= AR
IMTRIAR, SIS~ AstringEBSRFHE:

1. var str string

2. str = "Hello World"

FRHEMBRITERARIEFFEMEstringStruct, BiEHAstring, ERAFEBNT:
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1.6 string

func gostringnocopy(str *byte) string { // RIEFFFEHIMEString

1.

2. ss := stringStruct{str: unsafe.Pointer(str), len: findnull(str)} // %e#iEstringStruct

S s := *(*string)(unsafe.Pointer(&ss)) // B¥stringStructfE#mistring
4. return s

5. }

stringZEruntimeB i &stringStruct, ¥HIPEIAUMstring,

[1byte¥&string

bytetl /el AR 5BV string, S FEIR:

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

2. return string(s)

3.}
FEIRMNRIMIEHREERATFENL

U ESUREL I

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

HIRREE:

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

string L

str = 1|1 111
len =5

string%&[]byte

stringtl ] AT {ERYEERby tetl/, WTRFR:
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1.6 string

1. func GetSliceByString(str string) []byte {
2. return []byte(str)
3. }

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

o HIFIAAFZIE
o WstringENENIH

HiREE:

slice

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

=

string

str = 1 /111 011}1
len =5

FIT R
F AR ENHHE, BRI

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

EEBFESNFNRFTENRE, MELOBALERIFNRIE, AARFHRNRTFZRR—RDECTTHAR, PTUATEEE
HEEEERENRUE L,

—MAREONFFRREIEINBIRERE —MIA S, HEIEFEROFMAIR, F—XEHKNEHFFEK
B, RIHERT, BRBHKEFHFRENMENIE,

FRBRFIRAHABEET:

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

2. length := @ // PHERBRTFHEKE
o

4. for _, str := range a {

5. length += length(str)
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1.6 string

6. }

7.

8. s, b := rawstring(length) // ERFEEA/NNFRR, RE—AstringflfF, ZERZRNETH
9.

10. for _, str := range a {

11. copy(b, str) // stringTrikE, REEEIYFEH
12. b = b[len(str):]

13. 3}

14.

15. return s

16. }

ERstringBLFEREENRD, FMUXEERrawstring () HFiEHRAE—MEEXR/NMIstring, FRIRE—M])
R, ZEHXZR-RAEFZEE, FEEIARENRE, hilEEENR Tstring,

rawstring()/RICHEBINT:

1. func rawstring(size int) (s string, b []byte) { // £F—NHMstring, 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. }

AT LFHFREARIFEIR ?
BC++iESHMIstring, EXRBIHBERNEEIE, E¥string@xHM, BGoMLA, stringABZAERE, R

B/ AFRET, SHEMETERstringBBEERE, JURAEMNHITEEMAREBLRFEIN,

EARstring@BERAFNRFHE, MFHTRFEEFMHUERRIZER, MARHESELE, FIUABETstringRa]
12ERRILYTE

[ 1byteiEiaplistring— ESE N AN ?

bytetl R##kmMistringfIaRELZ, A THELNBRE, BNEIRIGNEEFHHEIIFIRT, bytetlRiEI%RmA
stringlfHASEINARE, MEEEERE—{string, XNstringfyfEft(string. str)iE@ETIABIRTE,
tedn, “miFsE=iRANU0T IERt 7=

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

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

=5 i

o FRFARELER: string(b) == “foo”

E A2 ImrtiEbytetlF#mistring, taE% TEbytetl R EIB MM SHstring5| AEXMAIIESL, FrCALLEY
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1.6 string

A AR ATFIHE— N string,

string®[]bytedNAELS

string#l[]byteffr]LARRFHFE, BERBIEEMRE,

string EBREIZR:

o FEFHRLLERIIGR;
ok
2z

nilFfHFHEMIRR;

[IbytefBRAVAR:

o BINFMHEHEMGR, LERESRKENINFT;
o RFRENE, FEANIIRRSXIGSR;
o FBEURRFNIGR;

HETE LRI GERAR, BRESFRNAIRRRERE,

BARBERstringiEAMIZSAM] Jbytes, EBRFstringEM, EXMRNAFRTRREFE, EREEHSEMA

[loytefEFREZ,

AR {E A P4k (BookStack.CN) #i2
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BIE R RIS IR

ABEXBRNBENNEGSEM, tbilldefer, select, ranges, EUNMEREXMFRENDN, RIMLAINR, AL
w5 —EEREPIRE,
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2.1 defer

—_

1. AU

i}

deferiZBAIATRERAMIAA, BRdeferfRIE—PTRBIEAIRT, FRLOROFIHFEEEIRBENLFRIT,
AT HERER, BANCEEdeferPRBFM NERE, deferiBaI/FEAIR L JIERE L,

MEREFMAIEERMASE, ZLESHATERRTE XdeferfyRiy, MERKBATESIAERMATREANSTE, t
MRURRR NI EERHMERLN—E1TH, XEFHRT, MRATEdefer MM REZ L,

\}t
=3

HEXEG BN deferfI=NMNRUWERFE, AT ilEILEdeferWERZRIAMERIHA,

2. B

ZEIRG, BB EERNER, ATk deferty T #IZE,
=y

ERBEEERZMHA?

1. func deferFuncParameter() {

2. var aInt = 1
3.
4. defer fmt.Println(alnt)
5.
6. alnt = 2
7. return
-}

DBHER: KfdeferFuncParameter ()EX—NMNEBRAGEHVBE AL, AEERdeferiBaITEIHTEE, R
BT EERN2.

SEER: Wi, LLu%ﬁfmt.Println(aInt)E‘J%%&Edeferiﬁ’@.‘:Ijiﬂ',ﬁﬁitE.ééEﬁfET, PTATIE R E W E Y

aInt BEEARFMIER X

1=

TEEFEHTA?

\

1. package main
3. dimport "fmt"
5. func printArray(array *[3]int) {

6. for i := range array {

7. fmt.Println(array[i])
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2.1 defer

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 —MRE, BiddeferiEiRE M printArray ()BIARE, REERE
HE—/NJT=, printArray( )@%ﬁ%%%ﬂléﬂﬂ’\]?ﬁ’¥+#?E;Q2E2E.‘BHEDn‘:l:n'EEo

D}

EER: Hidi10, 2. 3=/ME, LREHprintArray()SfEdeferiZAEMNFELXMBE T, BNELARH
, AFEREBHITRYVIEEreturniBf 281, FTUANEENRLERBESWITEIL R,

=

EER T4 ?

L=

1. func deferFuncReturn() (result int) {

2. i::=1

3.

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

6. 30

7.

8. return i

9. }

RN : RFAE—NERREEresult, FHASLFRA—NEEi, deferfBE—MNEREL, BREREITEI,
FEIRR g result,

SEELR: Rt 2, & %&E@returniﬁﬁ#K%lﬁi?E’\J, SCERHITH PR BIR[E{E—>ret, deferiBA)SLRRITHE
IREED, BB deferWREFUREITIER: 1REROE—>#MiTdefer—>ret, FTlAreturniZasciBresultifERNi
18, Bl1, deferiBAA XiEresulti®Bigl, FTLAGRLZR[E2,

3. deferiim

GolangBEAEEERLLE TdeferfiTHMM, RBE=5F, RMNBESI=F#ITUHR,

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

BERB/H—M0F, WFAR:

1. func a() {

2 i:=0

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

5. return

6. }

deferiB®Mfmt.Println( ) S ifEEdefer HIIMNFMELME FK, EfRLEREINT—H, EENTE=ifVE
WASEMEmt . Print1ln () REIMIT, HAITEN" 0",

R WTEHERESY, MNNAER, RPITEBRYHNSHE —MlitE, XMERT, defer @mrNIERN
L EMERFT BER R ML IR R,

3.2 AN IR ITIREHESTHINE#RIT, BNsTHIREY
deferg&EH1T
XN RIFIERE, & XdeferE I FAMKIRIE, HiTdefer&IUT HREE,

ixitdefer WYX EMERLIROIN ZRFIENNE, FTREEFBWRBINF, LLAMEHBATR, BRIBAZRHEBA
iR, IREBFRHIFCHIR, MHRBINFE:A>B—>C, BERHEEXEREHIT, XiMiCdef ferizitMFIFORER
o

BRBFIH-NTATHEERRNGRA, MEEX —Pdefer RERFRZMRIFIISIR,

3.3 MM=: FEiRAZA]ERIEER A ZIREE

EXdefertIkEy, BIERHAIERROIE, BREEGRERFREXRR, deferfMFAMNERL, BERRHIER
EAE AR

EEEFIERR AR M IMERBREEN, AEZRARRRMFELRENFMES T,

3.3.1 FRFHRMOLITE

B—N1MEXWANETHE, XEFreturnNER—NRFEME, EfrLreturnARIELHRES ret, ENGHEEIEFM
17, LEONEE) return i, SEPREDEPTHIT, BFIEFAKLPERRDOE, ARRITHEE, MdeferfMITRALE
2HEeRl, PTbAidefer MITRIZRBHIZREMFIREER,

NSRBI A1 TIR B AT R

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

o

4 defer func() {

AR R4 1E A HEk(BookStack.CN) #JjE - 43 -



2.1 defer

result++

10

return i

© o ~N o O

R B returniB &R AR S BL FEIATT :

1. result = i

2. return

EREMHIMITIEREreturnzil, BI0Adefer GRMITILIRZANT :

1. result = i
2. result++

3. return

P BA_E IR L SRPRIR [@] 1 ++(E,

XTERBEAEREAGRN, BRIV NSRRI, RELreturniBAIRAEIURIFAIIERE, TED 5!
244515 BH

3.3.1 TXRHHBERRMEE, REFEE

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

—MREIFEERERL, WTR:

1. func foo() int {

2 var i int

3

4 defer func() {
5, i++

6 30

7

8 return 1

9. }

EEMreturnifa), ERIEIBEARREDREE, BRERBLERFIZREE, PAUMIERMEEIE,

3.3.2 EXRPHEERRMLE, ROTE

—MNERERE - ERMWREE, REERFNERERE, XMMER TdeferiBarIU5IAZIRETE, BXRRN
Lik[E1E,

—MREIARMTERERL, WMFAR:
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2.1 defer

1. func foo() int {
2 var i int

8

4 defer func() {
5. i++

6 10

7

8 return i

9. }

FErRE, RE—/EEHETE, EitdeferRHBSREXNEHETE, WFERROER, sJNBREMNARAE—
ANGEEMHREE, BEREMETE N "anony”, FEARENEAIFTUKRS MU TILE:

1. anony = i
2. it++

3. return
HFig®8A, S5 EEN%Lanony, FitAdeferiBAHENIIE, MWEHBOR EEAER S/,

3.3.3 FRHHEERIRLOE

FTERFEREITHFREFREE, SWYBER—EHRTE, RPN ARERSHTE—HFRZREE, W0
RdeferiBAR{FIZIRMOE, PIRERNTIRMOLER,

— M MERIR B{ERIFIF :

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

3 ret++

4. 10

5

6 return 0

7.}

FERREIFRRLR, WTFAR:

1. ret =0
2. ret++

3. return

RBEIERDFE], fFEdefer PIHRENEM T+18MF, PTARBRLIRDL,

4. deferZCIRIE

FUBANEIR T #E—LLdefer ISLIRHLE],
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2.1 defer
4.1 defer#iELEM

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

1. type _defer struct {

2. sp uintptr  //R¥uAkTEST

3. pc uintptr  //FEFFITHRES

4. fn *funcval / /Rt

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

BilzEdefer FE—EZE—1ERKEY, Flildefer WRIREMIR—ARRBEEN, thBE&MIE, BF TR 2

i EE,

S5RBAEAN—RRESE—NMETH, FTRAFE@S —1Ndefer, 1 goroutineBIELEMPLFR LtBE—Ndefer
185, ZiEHIER— N deferfBHER, BXFER—MdeferftfigdeferfB AR RHRRKL, RMITdeferbtHl
MEBHERFTKENE — N deferffiT,

TERRZ MNdeferifitiznidis:

MEETTLAEEI, #AERdefer SE2RMNEIHERLER,
RBURERTHITdefer WEMBEREIHOREERIT, FNBHIL,

—goroutiner]BEELIAAZ MR, defer RINTFZIR LIRRIE—, FHEARLERNdefer, BFRMEEH
defer, FTLABMEIAA S NAL, thBREERIEdefer 2LFIFOARMITH,

4.2 deferBIEIEFIMIT

/EE_'J@, src/runtime/panic.go ES(TW/I\H/fﬁ%UFH FelEdefe rfﬂ?ﬂﬁdefe ro

o deferproc(): 7EmEBAdefer&iff, HiGdeferRFEAgoroutineI5tR+;
e deferreturn(): fEreturnigs, HHMWIHEEretiESaIEAR, Hi%defer NgoroutinefitRPE L Fil
17,
AIUERIX AR, ERIFEMEL, FRdefer &N TR deferproc(), TR returnpifi AT &L
deferreturn(),

5. g

on=H

deferEXHIERER B S Edefer BAHMNMBEEHME KT

deferE XIiF 5 S<FrITINFER

returnf2RFEME, MITERER: REPRLOE(ER)>HAiTdefer (FH ) >MiTretihss
RIERREIEERdefer XAFIREZL IR
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2.2 select

select2GolangEiES EMEMM B IRIOSEAMNE, HeJUEMZ M channelZ&ready (AIREAEHAISE),
ERRERIEBHE,

FERERBRDESEEIMRIE, AR —LEERRXEHER - EANERNIRR,

2. MBI

BANEE/LANER, BTN selectl THEREE, 8MNEERR—ITMIRR, XERENESHITHDIFHNN

47

=Ho

2.1 @11

THHNREFEERTA?

1. pack

3. impo

8. func

10.
11.
12.
13.
14.
1S
16.
17.
18.
19.
20.
21.
22.
235
24,
23
26.
27.
28.
22
30.

31.

AIRER B

age main
rt (
"Em "
"time"
main() {
chanl := make(chan int)
chan2 := make(chan int)
go func() {
chanl <- 1
time.Sleep(5 * time.Second)
30

go func() {
chan2 <- 1
time.Sleep(5 * time.Second)

10

select {
case <-chani:
fmt.Println("chanl ready.")
case <-chan2:
fmt.Println("chan2 ready.")
default:
fmt.Println("default")

fmt.Println("main exit.")

#&(BookStack.CN) #3
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2.2 select

32. }

ERFHEIREm AN channel, 7%lJ5chaniflichan2, fXBIHNFENMBIE, P AIEFE N channelEAN—MNEUEFHEA
BERR, selectiB@@ N casen dli€Michan1iflichan22&eliE, WMREARTIZM M ITdefaultiEal,

SEELR: selectPENcaseiTINF2MENIE, WMRE AN caseFHIchannelE&ready, MMITHEMAIERFHIR
tHselectifitg, MRFFBcasePHchannelfiRkready, MiTdefaultFrIIBAIAG Rt selectiifz, Hb,
BT EminiENselectiBRIFHAREFRIEMITING, FTLAtEB I fEselect AT IAEIE R EchannelE NEIE,
FitdAselectEfM{TdefaultiBAIFEH, FTBA, A F=MintE BT E:

AIRERYI L —:

1. chanl ready.

2. main exit.

AIRERYHIE —

1. chan2 ready.

2. main exit.

ATRERMIH =

1. default

2. main exit.

2.2 FNE?2
TEHMNREENITEselectiNEEEH4 ?

1. package main

3. import (

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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2.2 select

20.
21.
22.
23.
24,
250
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37 .
38

391

EFFERE@m AN channel, 93lkchaniflichan2, fOXBHFAMIE, HIESFIBI— M boolERMTE
writeFlagXRRERBE@channelFEANLIE, HFwriteFlagXKizfalse, FrLASCRR_ EWBFE(T 4 HIEH,
selectiBAI@Ncasesn pltEMlchan1iflchan2 @& FliE, X selectiBAIAE &defaultiial,

SEEER: selectREBENNINEENZcaseiBEF channel@&ready, INRENcaseFHIchannelE24£

10

go func() {
for {
if writeFlag {
chan2 <- 1
}

time.Sleep(time.Second)

10

select {

case <-chanil:
fmt.Println("chanl ready.")

case <-chan2:

fmt.Println("chan2 ready.")

fmt.Println("main exit.")

readyM TN caseiBRRER It select/R 2, WERMBEMchannel#kreadyB&HdefaultfyiE, MEFA

EEFE M channel, FiLALRFEFES—EFHE,

2.3

#H3

THEHEFE AR ?
1. package main
2.
3. import (
4. "fmt"
5. )
6.

10.
11.
12.
SIS
14.
1S
16.
17.
18.

func main() {
chanl := make(chan int)

chan2 := make(chan int)

go func() {
close(chanl)

10

go func() {
close(chan2)

10

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

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 HPEBA® N channel, 53lAchaniflchan2, fOXBHFEMHE, HIEDAIXFAFNchannel, selectiEf]
N casenaligMchan1iflichan2 @& 0l1E, X/ selectiBAIAE Sdefaultidal,

SEEE: selectRBHREVIMIIF N EcaseiBE@F channel@&rready, EEZIE XFMchannelth2a[iE
B, FTUA EiRTEFEselect AaPEE, BEAEMITHNcaseiBEZRENIA,

2.4 @H4
TERFREENA?

1. package main

3. func main() {
4. select {

5. }

o
[

FTEEFRRE—/1=Mselectilfl,

SEESR: WTFEMselectiBf), EFSWAE, ERMWIEZIRINERFEE, FERGolangBFFEHHTMIE, =
R HAIDIEB LB SRREER, NSpanic, FIMALRIZF&panic,

3. SKURIE

Golang3:Ilselectht, EX T —MEBURLEHMR BN caseida) (&defaut, defaultiBTJ:zE'E—WﬁﬁﬂEE’\J
case), selectITITIZRTCARLER — N EREL, M AcaseH, HitiEHF M case, AEEFRIZZRIEFRH

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.}

A A4(E A Pk (BookStack.CN) i -50-



2.2 select

scase.cHZHAicaseiBAIFTiE{EMchannelig®t, XWiHEE T — N caseiBRI REERIE— 1 channel, scase.kind
RRiZcaseZEE, 9 Hi%channel, Bchannelflldefault, =fEASFBHESEN:

e caseRecv: caseidaHFEidiEElscase. cHRRIEIRE;
e caseSend: caseiBAPZEiR[Escase.cRFEANIIE;
e caseDefault: defaulti&f)

scase.elemTBREMXut, BiEscase.kindR[E, ERERNAIE:

e scase.kind == caseRecv : scase.elem®RiEHchannelBWEIETZR AL ;
e scase.kind == caseSend : scase.elemBERIGEE AchannelJEUEEAMNL;

3.2 select3LI B4R

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

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

e casO}yscasefNARE ML, selectgo()FiRMiXEscasePIKH—MNE
e order0— HfEcasoFBEKENbuffer, 1%ﬁscaseﬂlﬁ$ﬂf?r§|]pollorder%l]scaseEPchanneliﬂlﬂtf?ﬁu
lockorder
o pollorder: §XselectgoiTEi&EscaseFHITEL, LAUARIFENIEMcaseE Y,
o lockorder: FiBcasei&E®@channel®3l, BAIAZ|EER LY channeliNiEY & & NHiAY B /Y,
e ncasesiknscasefANKE

BRI R [E1E :

1. int: #EFAcasefIRmS, X casemSERIB—E
2. bool: BAEMINMchannleFiZEN 7T#IE, MNRiEFHIcaseMchannel FiEEIE, MiZRE(ERREHRIE
BXRYIA,

selectgoKMARIBINT :

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

2. //1. YiEscaseirfF AR channel

3. /72, RBHENIAFK N scaseFichannel & ready

4, // 2.1 WRcaser]ik, WhgHchannels %R, fi#8ifTEMIchannel, %A/5i&[E(case index, true)
5. // 2.2 WRcasen]F, NWPRFIES Achannel, fi#gifiEMchannel, $A/5i&[E(case index, false)
6 // 2.3 fiBcaseffikready, WfRGiATEK channel, A fGiR[E] (default index, false)

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

8. /7 3.1 BURPEMAZRIFTA channe LIEAHAS

9. /7 3.2 HRUER IR, SRR

10. //4. WfgfFiR[E|channelXfi/ficase index

11. // 4.1 WRBRE, MEIFTERchannel, % /5iR[E (case index, true)

12. // 4.2 MREEHAE, R8iIFTEKchannel, % /5iR[E (case index, false)

13. 3}
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5501HBR: ¥WFichannelfcasekKid, U0 case elem, ok := <-chani: ’ R channel B 7] gE# Eth T2 R A RIS
AT, —EERMIZENZEEM, EXclosefchannelthBrIAEIRME, IthAfok == false,

4. B4

n=-H

o selectiB@PfRdefaultst, B caselRfE—4{channel, BAIZELE
o selectiBAHfRdefaultdl, FcaseH TN 2FEVIHY

e selectiBAFINRGHdefaultiBa), MEEEEFE—case

o selectiBAFRIRIEZFIMTZEMINIEE, XFAMIchanneltFJLAIEZEY
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2.3 range

—_

1. AU

i}

range@GolangiR R —MAICENFER, PIHRFRIREBLAE. A, Map, channels, KIMERMEIEES,

RZRrangefISEWVBIZREEEBNER, X ST REArangefd>)IR,
2. g
FEBIRA, HNEBLANEBEENEE, BTN rangefy T HEIEE,

AE—: tRiER

THRFEDER A, FTEMIAN FRNTRE, St LEeE I Ren=E ?

1. func RangeSlice(slice []int) {

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

4. }

5. }

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

SELR: BREEPERXERESWindexFlvalue#TIR{E, MRIUEEARTEvalueE stringht, Wfvalue
FIR{ERIEPTRER 2RI, FJlATEfor-rangefBi&valuefd, {EMslice[index]5|AvaluelE,

\\}F

2.2 @HET: Mapiglh

TEXRHEILEAMap, FTEIMapiikeyFlvalue, FloltEEE EBRBEIAILRIZ=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, FiRiEkeyEBiREIRIvalueld, XEBIEE
BHISERRE X

SEER: B¥Hfor-rangelBAF R kB keyfd, AEREKeyEIREvalueld, BRBEMURL T —XRE, Bl
TkeyEERKvalueEBRMREEFERIBES TREEM. SEEMAEURTmapFERIRASMSIE. SSSEMRERET,

@EE: Ej]/u\ ,_
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2.3 range

BRI TEFREERERER?

1. func main() {

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

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

6. }

RFERE: main () REPEX—MIFV, Bl rangei®Av, BHITERREEVHRRINFFTE.

SEER: EBERER. BHARRERNKE, NEMENRE, BRXRERATERAMEZRET,

3. SKURIE

WFfor-rangeiBARISLIL, PILAMYRiZERIRIDPINEIZ R, HmIFFE

65 gofrontend/go/statements.cc/For_range_statement::do_lower () E,ﬁﬂlﬂﬁ;‘lﬂ?,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@ —NCHUBHITBIAGE M, rangeti5EeH. #4EIE%t. tIH. mapFchannelZEf!, YWFAR[EZEA
BLEET EHER,

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. // }

B[AsliceRIasiAbhslicefIKE len_templEAEIFRE, BIMETR, BRBENREKETERE, tWRfor-
rangedF#ElindexflvaluefVig, MEItindexFvalueiHIT—KIHIE,

AT REAAERENABREZRE T, FUEMIERIRNMTRRLDEEHEIH,
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A, BASHARHIMERTRESsliceER—K, RBHEL,
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. // '}

wAmapkEBIEERMAE, BEIFMMESERslice i, BFmapEESLMEsliceRE, map/KEEAhash&zsE
o, BABEMERMENE, FrLORMITREFIIEANBIBEREERIEERZ,

3.3 range for channel

®Achannel R&IFHAY, XZHchannelHISLIHLELRER

1. // The loop we generate:

2. // for {

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

B, 44 break

6. // }

7. 1/ index = index_temp

8. // original body

9. // }

channe iB[A KX Mchannel RiZEVER, iZEgIRAFIEEEE 2 VDI T, tiRchannelFEETR, NS
PHEZES, tRchannelB# XA, N&EMREZEFIRIET,

E:

o FiR;FBHindex_tempSEfR LHARHIRN, MizxJvalue_temp, EJindexiFFchannelZ&EEX
08
e {EMfor-rangei®fschannellt R BEKEN—MRElE,

4. YmIETips

o WAITIEHREILLEE R indexavalue, BJUA—EFZE FI2FHHAE
e J®[Achannelly, WRchannelFEELIE, FIEERFEE

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

7

5. 845

o for-rangefJSCILSERR ERCXIEHI For fEIF
e fEMindex, valuetZEliirangeiRE{ES & E—XREIREEN

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

—_

1. AU

i}

ERMEALKEFPRNAZHRATHRIEFINERFER, MILcolESRETIFERRZANIMUtex, Mutexi—4
MREER, WINREMANTiELock ()Flunlock ()% Bl A FHIEIF0RE B,

MutexEREXRIEEHE, BEHASLZMINERES,
S5 EpanicRERA,

ZRBIRG, ATRABNRBAF, EREEMEFEE, XA SUETF AT,

2. MutexFUELEN

2.1 MutexZEHik

JEIBEL  src/sync/mutex.go:Mutex B X T B RRHIFIEIELEM

1. type Mutex struct {
2. state int32

3. sema uint32
4.}

e Mutex.stateRIRERBIFVIAE, LLUIREBHBIESE,

e Mutex.sema®RRNESE, MMEHESFFHZESE, BIMNNERNESE

M IREE S 155 S BRIIDIE.

HA1E2Mutex. state@32UM BT E, AMBLIMIEZTENMIUHN, AFIERMutexBITUFRIRT,

TERRMutexBINTERS:

29bit 1bit 1bit 1bit
L) ] ) )
- < ~ A A - P
Mut
ot . Waiter Starving Woken Locked
state
sema

Starving: RRiZMutexBELIBURIRE,

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

Locked: TRZMutex2BEMBIE, 0: FEHE 1: BHEHIE.
Woken: RIAELEMZEHRE, o: FEMIZHREE 1: SEHIZRE, EEMBITIETR,
0: ZBINE 1: NEIRS, HEBEMIEMAET BT 1ms,
wWaiter: TRPEEZFFUIMNMENR, HDEFRUNRELERINEESTERMNESE.

X B EMutexBY LIRS, B, BATHRBRR —TMutexE



2.4 mutex

2 Z B BISCPR L RIELELockedERINA], BEZSLockediHEL, FAIRPBILHIALIN. RAZIAEHMEESERF
Mutex.semafSS&, —BEIFBEHIMERD, FHFHNDEIMRBIRE,

WokenFlStarvingEZ2ATIZHIMZERICHILTE, FEBHIT T,

2.2 Mutexhi&

MutextXHIMRERNTTE, KR EBRBXMATE:

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

FEBATAT— T NGFRRBETIE, MBI MRINFRMBAER, AMINFNEERRES, KME S ERAEE,
B, BUIRERSHEEDELERMLIE

3. MNfEDHITTE
3.1 g

BREZSRIRBE—MHIEEMNS, REHEMDETR, BTN TERMR:

Mutex
T e o . 0 0 0 0
Pliclies S |
sema
Waiter Starving Woken Locked
B
Y
Mutex
n . 0 0 0 1
sema
Waiter Starving Woken Locked

MBI IZREF IR LockediREAIZ2E 720, SIRZ0NELockedzE1, RFRMBIKTN, M LERTR, MBiMKINGE,
AR Lockedii&1, EftRSMRAETI.

3.2 JNHHiHKPEZE

REMNBET, BMEREMDIZSAT, LIINBHIIZITEFR:
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2.4 mutex

ot A0

Tt FAZE

Mutex
- 0 0 0
state —
sema
Waiter Starving Woken
AN
Y
Mutex
- 0 0 0
state —
sema
Waiter Starving Woken
hiRB D
Y
Mutex
- 0 0
sema
Waiter Starving Woken

Locked

Locked

Locked

MEERIEZ, YiHiEBN—N B S ANSIE X INGIET, waiterit#4e88INT 1, LERHTEBISIEFEE, H3
Locked{BEZ HOFA S HEMREE,

3.3 T&) AR

REMmBIE, REHMDIZFEAE, LERBYIRN TEFRR:

et

It pETh

Mutex
= 0 0 0
state ]
sema
Waiter Starving Woken
it
Y
Mutex
- 0 0 0
state ]
sema
Waiter Starving Woken
2ol
Y
Mutex
- 0 0 0
state ]
sema
Waiter Starving Woken
FTCALERS Z8iA RFFEEE Locked L E HOB1A], AFEERMESE,

MFRE D IZFEES IS,
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2.4 mutex

3.4 REDIFIREEIDIZ

BREMBIE, 1S MHEFEE, LERRRSIIEN TEMAR:

IIZABHIT RS HBANEZ ], —=FLockediIE0

IR

o T

TnstisR FAZE

ik

[odd SR Ehinl

Mutex

state

sema

HFEADDE

Mutex

state

sema

theER Nt

Mutex

state

sema

TS ARREH

Mutex

state

sema

AT S S = IRER T2

Y

Mutex

state

sema

] 0 0 0
Waiter Starving Woken Locked
0 0 0 1
Waiter Starving Woken Locked
1 0 0 1
Waiter Starving Woken Locked
1 0 0 0
Waiter Starving Woken Locked
0 0 0 1
Waiter Starving Woken Locked

, —_=EFFIwaiter>0, FIAEK—MESE,
i, HIREERVIHIEBIELoCckediiEl, FRMIEBIREHI,

4. Blhediz

mngiEt, MRZHATLockediinl, HBRZBISRIREMBDIZRE, ZWMBMBREATRDI LERAEE, MESHE
FERMLockedfI2E L J0, XMMTIZEN HBMETIE,

N B2 —NFREERY

BhEftERIE, (EBMREBRIETRIMBCTHEN, BAMIZTASIENGRENG, LA ENEB D IZ 1 MR ER th TTiAFREX

g3

, REEBXFEE,

BhetiF bR, SMSIRMEANBIIEEARE, B—EVSIKREBI, X0 AE R IDIZAIIIR,
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4.1 +F4=EbE

BHEX R FCPURY"PAUSE"$§<, CPUMZIELTAEAM, HETCPUEEE, WIEFM=SMEE Tsleep T —/NExEY
i8], ES[E)IEEIE, SRISSELE30METHELA.

Bied P RFHFERNMLockedBER R0, ELMXIRNEIBMENITIXLEPAUSEIRS, ENETsleep, FEEH
IHIRAE HEEERIRTS,

4.1 BheEkE

M IEFSEFIMTRERICABNE, LRFINBIRKRLCPUEREXIES, FILAFIEIREFIABIRMABREET.
EHEN AR A T B R4

o BIEABERWB/, BER4, BIEERSIR

o CPURBIEXRT1, BMBIEEEX, BRI E 2R mEl

o WZIAENHIFIIProcessBHEZEART1, LEUEAGOMAXPROCS()IFAIERIZE H1FAEESABE
o WRIEENBIPRIENEITATISI AT, BUNSIERDIZIRE

a0, BIEMFHRRETZN, EMSZMENCHIHES ZERAEE.

4.2 HhedL%

BieRLBRERSHFACPY, REBEIMNEIIR, EHIRIRBMNBAMERBCPY, MRETIEREHIEhER] A
RiGHi, SRTERICAREIETT, FRHEANBEERE,

4.3 Bhefy|n)=n

NRBIEIERIREY, BAZARAENDIBET ARG, WRMNBONERNSZ, SXBELERKRSH, B
L Z AR PEZERH IR RIEIRG B, MM AR,

AT BT TTIEFRENGE, B1.8hRALAKRIBIN T —/MAZ, BlMutexBIStarvingikZ, EMRETFAEE
he, —EEMERMR, BL—ESRE—MIEHMINMB,

5. Mutexi®I

BRIE AN BIFNEF ST IR R X ETWaiterflLockediifIE L, MEFK(TE —TStarvingfifIfEHA,

FMMutexBBRmMER, M ANormalFlStarving, FED BRI HMER,

4.1 normalf=z\

ZHABIRT, MutexB9tE= Fnormal,
ZIERNT, WRENRMBIARINASIIENGEAPEEHRN, MEFIMEEHEBIRNFEY, RFHRNSEBHEInd
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2, 2iiesi.
4.2 starvationt®T\

Bied PRI S, —EEWER—NZBWMERK T, BMNMERBUNNRLNEHEESHONE, &8
B—MESERMRE—NEFNIE, WRENDIZFIICPUEHIRIETT, WRNEAMBIERIES T, BESRIFHBXMEE,
ANIFEERMFIEE XEERARAEZT T S KAFE, MREI1nskyiE, SFMutextricA”IIR"R, AR
BEE,

STFINBENT, ABHBEEIE, hAl—BERWMERKTH, BA—EIREEDIE, WIREZEIHIZFIMINIREX
i, RN tSBEFFTHRL

5. WokenIkz&s
WokendAZS A FINSIFIEDSHITE0EE, 2EMNMIF, B—Z, mMME—NENS, — MRS, ENBhiEe]

REFEBNELIEH, LERBwokentRichl, AT EMNBHMDEAVERESET, FILER: MRAERBF T, TUR
BIESE, B EMEIHIT,

s 7 -\ R =
6. MT4LEERBIEpanic
BIEEMREME, R AGOREELIMBERILL, SXMITUnlock () AREpanic?

FARBBUNLock BB P] LAIRRR, X SEPR E1RIEME]. Unlockidi2sr A¥iLocked& RO, AG¥ Ik iwaiter(s,
RE>0, NERESE.

R ZIRUnlock(), MARJEEBREBRER—MESE, IHIMNESMIE, S MIEREEFRUEELock()HE
E|ERY, BYSENMLock()SEMNERE, AR5 IETVEMIPIZIIR,

7. ‘miETips

7.1 {EFRdeferikERIEH

IneifESIENERdefer S ELRR S, B PARRAATE SIEH.

7.2 DNEIAD RN 12 A 3T R

AISRIRR R IT IR — MERRIRABIR, HEAIE — MR,

EEMBia5|Epanic, N RIXMIEIFRIRTEEM,
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2.5 rwmutex

—_

1. AU

i}

RIEFHAIH T ERFBiMutex, PTBIEEHiRWMutex, STBMRIANIZZIZEERY, TR EMUtexfI—EhR,
EREGR TR URERMREMEGEES, Ll REBIRMERTIE K T ERIEAERNIAR,

N, EFRHERFLMIERFS, BREME, MRAITEERUREABNXRIZME, EAMUtex, XMTEEFESH
1789, EAEMENXKIZRMEEMRZEFATEM, EhBFERRHBMutexFAIRFE, MRERIZEH, S/MRRFA
MEEFRES, FRENFERKETT,

SEIEEHIFEM RN T ILAN 0] :

3

SHIREMAESH: —MHIEREEUN, EthiEEBEFTEEE
SHIREMAEZN: —MIEZREEUNN, At IRiEFTEEE
EHFEERAESY: —MIERAEIZN, EMESNMEFTEMRE
IEHIAEEFREIRY: — MR AB IR, EMBEta] AR IR

A w N R

TEHBNFZREBINBE, XS B RRXLE R @R, ROMEEBrIK,

EEMETMutex3 I, SSMRBIFEFERNESE, XE-ENKLHEERMHE,

2. EEHIBIESN

4|

A3

2.1 RHEN

Vi

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

. type RWMutex struct {

W Mutex //BTEHIZANEY, BEEWUEAERIZYN, WRE—NEEHT, BABRIKRNEIEAIAETH,
writerSem uint32 //BEEHFHNESE, RE-MEERRSNERRESE

readerSem uint32 //EFEEMINMESRHNESE, HESHNNMERBBIEARKESE

readerCount int32 //igRiEENK

readerwait int32 //iCREREMEENHK

~N o o A~ W N B

MU EEIBLEMEIN, EEHRBNE—INERFY, BTRENBIRERETR, i/l A TREIZRENS
1BAF,

TERATEEE FRWMutexiB2#tHI4M 20, FEBREERZRERIITX/LMRRWNAES TER,

2.2 EOENX

RWMu t ex$2 4™ fal R EY$E [ SRIZHARSS

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

AR A4(E A Pk (BookStack.CN) #iE -63-



2.5 rwmutex

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

2.2.1 Lock()3EIiZBiE

BSHERFEEMMESE:

o FREXNE
o PEEEFHMABIRRBEER (MNRERIE)

FRBA  func (rw *Rumutex) Lock() EOASCHURIZW FEFIR:

(™)

Y

RWhutex.w
Lock()

SR ERIL R,

Y
T
.-f'f’/ HH\HR‘M
< readerCount > 0 =
HR"‘HH___/'/'

Y
Y

.
(=)

2.2.2 Unlock()3EIiZ4g

RIS HIEZMAAS:

o IREEEIZDIEMMFEERIDE (WRBHE)
o MEFRE i
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2.5 rwmutex

Fﬁ'L\)\ func (rw *RwWMutex) Unlock() %Diiﬂliﬁﬁ&ﬂ?ﬁﬁﬁx

-'I-

< readerCuunt =0

/_f"
‘“MM /_f"
K\Hv’f.f'

Y
¥

MREEIE SRR i o
S hie ! WRIS S TR KRR - B IAEATIEIR

.

RWhutex.w
Lock()

MEEEMEENSIRE | FEtatkmmE

2.2.3 RLock()3EIiB4g

IEHEREMAGE:

o IEANIEIRIEITEY, BlreaderCount++
o PHEZSEIRELR (NREMIE)

FFBA  func (rw *RwMutex) Riock() ¥EOSCHLRFZINTEFIR:
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2.5 rwmutex

readerCount ++

REFF5E SR EET B IniEr R EEiEm I EA T2

2.2.4 RUnlock()3EINiBiE

fRIRZEFBMMAS:

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

BTLA  func (rw *RwWMutex) Runlock() %DQIE/E*EQD—FFEZT?
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2.5 rwmutex

readerCount--

Y
i
féaf%,:f«@g AERE— EETRIH S SR A S HEaEA e
S
Y
Y

IREEIEES S
SR(ERIHTE

IR BMEENEMAESEEIRE, ANEMENRIRIZSIERFHRIMEBZINE, MERE —TERIZUIENDIE
TEBRBESERZDIZNRE, BHRBIAMBIZRFENDERKSIE 2T AREEHIE,

3. EIMm

LFEBATERET F4NMEOFMFRE, FTRBAVE—T2WARREERRELAE) ),

3.1 5RERIUMPHIESRIERN

EEHEE—1MERBI(Mutex), BHEMNEZLRRNZERS, MRERBCSHEDIZARE (HEDIZAEHEESS
ZER) , EREMZARNTERY, BAMEBREERESHZERL

AL, SR{FHE iR LEE RS R,

3.2 SE(E=EUMPELIEIRIRIER

XA RBIEE S PR LRI,
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2.5 rwmutex

HANFERWMutex. readerCount@MNEEE, ATRREEBRE, TEEERFENELT, BRZYERFZE,
BIREMRILBIEIF1Z/E-1, FilAreaderCountBUEAR[0, N], NRIZENE, KR ERKAIZEF2A30MFRIEE,

LUEHIEFITER, 2% readerCountf£2/30, MfreaderCountBp T HfE, LR BEIZSIEZRAENZ
readerCount BT1{E, BIHEBERFEEHT, RTHEESDF, MEXMEREMNMHALREELR, REEER
readerCountjil_£2A30818]3%15,

FTA, Si&fFi&readerCount Ly fa{ERPE LEIEIRIEN,

3.3 HRERNFIPEIE S HRIFRY

IEBIERFLIERWMUtext . readerCount i1, Lt EIREZIRE LRIMIEENEA 0, REEFFMEIRIEIELR,
FrUA, 1E3R4E@idreaderCount 3RIZKFE IE B 1ER,

A e VA U s | P h \
3.4 AT ALEBIEASHIHIE
BAEE, SIRFESFERFEEREATUREGH, SERIFESFFHEITELEHISRIEFEEIR, NREIRESE
AT EIRIREL R, ErRJREMIRTE, AT, @ITRWMutex.readerWaitv] SR /RIX /N a] 8,

Si2{F2I3RAT, £BRWMutex.readerCount{E#IlE|RWMutex. readerWait®, ATFIrCHIESIEERIEAIEE

N

BIEREIRIEL RS, BRTABERWMutex. readerCount, EEFEMRWMuUtex . readerwWait{,
RWMutex.readerWait{EZ JoRTIREES i%{E,

FTBACA, SRERIES TIE—EESMIZREL S MRS, RIEMIZREEREVESIRE, SIRMFEREWER
ERIERME. WMTFEPRR:

£ 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. KT

KT EEBRSINRE, FARMNTARENFIGER, NBEXE, FEITES. RIGHULE
f#: https://github.com/RainbowMango/GoComments
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E=F R
AREFENRBIBIEREIRENE,

DIERCOESRANFEZ—, XERTAMIZIE. GOMIZMISEI. GOMMZIRENFIFHERSH.

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

- 69 -



3.1 MR E

bl

AU

i}

GoroutineifER—MREZRIIWIE, RECORBHRET XENER, ENERELE —MFMERNBELTEIZ
RBUERASER, TESIXABRENESHEA— FcoroutineilENS], FELLEM FEEMEIREMRITEETF—

1t
—_—0

1. ZFEtRIERME

BANZE, EEHRNATIRECBLERENNVENTHE, MUETEREL, SEHHHERE-ERENL
12, MMESHEABULIBLENANENT, MBFESEHENESIAI, KIEHREEIERREIMESSBAZIRE
HESFHMIT, FICABREYRL LI2 IR HRATE R H,

TERR— LR

{E5FATI

——————

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

1}

workerZf2 workerEf2 workersZfg

ATHETENRR, BANEESAIIRHE—MESHIEG, MEEFAR—IR., LKIZRPIILIZworker &IER
BRI S BRI R BN S HMIT. Mworker ZIZRIAENRRGIRIERAHITIAE,

WMRworker ZIEMITHICESHFLAERRIAA, MRMERARITZLIEENPAERS, LEREZEEEST, UE
IREHBRESATIBworker 12TV T, thIRIRLIZ B RIESPATIMEENTE T,

MRESATIRHAREIBAMESBSHITRAIRA, WRIEXMIRZTEN, KEBHworker ZIZHAFEERT, KMES
PADI FREESS F= SRR,

RN RN — N BEMRERMERLIZ NP ERRNRE, BNAELPEAREREIU—ERELRSREERS,
BEELIERNEIES, HTISLIERIECPU, HRENSB LR, EEHIHBEREN TR, WTEAMR:
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'y
iH .
- p—
% - o .
i # o
1 N\
/ <
-
Higds

2. GoroutinelfiEz3

KRRWIZ, ERERFRARITUMNIRGTE, MR LT XNRIMAL T HEERIN, GolRfit—MhHlEl, SJBATELTE
PECEMIAE, ETFXNRERE, NMAR TLHIERL, MAREARNLINER. MEAEFIRENHRZE

Goroutine.

FHIGORRA, LEEN1.9. 2R AR ERPE X TIHERNMEE, Goroutine HERIITIERZIL  ready-to-

run”fjgoroutines & F|&i2H,
GoroutineEEM U T :

e G (Goroutine) : ENGoihtE, B MNgoxBFESEIE—MHIZ.
e M (Machine) : TIf{F4#E, 7EGo#iaMachine,
e P(Processor): AIEES (GORENXHI—MESE, REfECPU) , BREITCoRIBEMMERIR, UBIRE

goroutinefJRES],

MAHFURBPA ] ARITCHRINES, PEE—IMEEZ1GHIEATI, PRILLEEGREMMNIT, HXARW TEFR:
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[ /F B il 4.
P —GE P —U
£ -. A y B
. G ) = | G < I
% - W > ":/.- % [ v
/.- -H\\ Ir/f-_ _H\
| |
by B s
- > b

EIFPMERARFRREENLIE, WEE—1P, PRGEEAMPMIT, PEINE4HFE—MEZGHIAT (EFKEER
73) , AR —ENRBE N ENGIRAEAMPMNIT,

PN EAERFBIIRE, FANEATHFETCPUNZE, BTMUBIEFE—IPARIIEZITCoRIE, FTLARRIZEITHY
MANES, tHENLIRE—MRFETCPURIMNEY, PUAZIRFIEERIERACPUM X A E T =4 SHLIRNIRTH,

2RI AR runtime.coMaxprocs() IREBPHINEY, ARLIOEEIMGR FeIUE—TERZE LIRS, XME

HEBIFHT A,

3. GoroutineilEREE

3.1 BAF3EE

LEFRTLEANPHEIFE—IEECHIPATI, FEERCHEARAKBANIORENERLT, PRABMEIRKRCIAERIMFMT,
WIT—/NERES(E], 1§ ETXRIF TR, ABIGCHREIATIESS, AREMTIREREH—MGHITIRE,

BR T BAPHIFBIGEATILASN, BE—N2BMY, BIMPRERENEELBINIITRERECHIGITHIFHIEEESIM
PHIT, 2BEBATIFGHIRIER, EEENRAEATRRENG, ZFUPLEHMMNEETLEMY, hE A THLE2BER
5| R GHE TR TE,

3.2 R4AiAH

LEERBPHNRBINSFTCPUZE, B IMBTFE—MPARIMUAITGC, —MRIFA TV MBS RTPIINE, X2
HERIMBSECEERRAANRIEER, EULIED, cotiRM—IMitF, FEMMBLFHIKE, ATKEM
¥, NBANMBEIE—1,

AMBITHEANGEERAIEMAR, SN TFEFFR:
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Syscall
M1 MO s
- MO
F G
P G
G0
G
GO G
G

NEFR, HCoEMFHEARKEAN, MORREMP, HEMENTHAIMLREP, EEMITPRAGIHRITHIG, MMOMTF

BAZRFRAMAKEE, M1IEBVONIE, REPAZMR, MAIMRIEFSRACPU,

M1FRIREFTRERMAVETF i, tHrTEERITEN, HCoRA AL RG, RIEMORHEEKINZIP, HRRKCOMARER

AbIE

1. WMRBETHBIP, MFKEI—1P, HEMITGO,

2. WMERBZMEIP, WIFCOMAZRET, FHREMIIPIEE, AGBMOFENEFRIER,

3.3 TEF=%HEN

S PHLEIFHIGIAT BRI BER NI, LEAITE:
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M M " E

P G P G
P G P :

- G Gm
G - Gm

G

ELEMNTEDMPERFCEENITR, ABRZENEE/IT, 2BATIFHEEG, MA—IMHIRT EEIEZITHIG
5, BABIRRIRBE3NGIFIETT, LAY, ERHIPRIFEMPHIGHEN—&85 TR, —MREXEH—F, METWNHEF
/—.l_xo

4. GOMAXPROCSi%E N BERY=Z M
—RERit, RTINS GOMAXPROCS K /INZE JICPUIZEN, BliLGofEFR A n AFACPU, EHLETIOZERPN A
B, XIMEJEEHASREMEERY. Bt EYE NGoroutineF ARZIIAN, 28— 1 HIMESASEIE, 2%

£ 5RCPU, EHTGoAEREMEIMEEER B —ELRR, tENIAMIMEEENFIIMGEIZITZEZE —EER
89, FrATEIOZE AN AR IGIEGOMAXPROCSIREMIAR—L, SHIFRBIFHINE.

5.58XNE

5.1 (The Go
scheduler) http://morsmachine.dk/go-scheduler
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BT NFEE

AEEENAGCOIES B ik B UL,

BHhiRERCOIESRANRZ—, WERREFINIIEE, RABEmNIREIW#ER TEFR, EETRAEBELRTE

MEFTERYERR, FHNETHOREUREIMEGE, ERENAGR FUIREWSEREIEREFET,

FENAESRFREHE, ARBEUREKEREE, SEBH—LS5RkEIRHEEEMLEXIIEDS,
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—_

1. IS

w/EWCIESEFNEEME @ Inalloc () HENASRIBERE, EFAESREEANRglibciRftMptmalloc2,
BT glibc, WRLERHBRBHANESEEEBEGoogleftcmallocHlFacebookjemalloc, —HETE B HERATZE LTI
HEE EI9tbglicBLERARIMNE, ESEEIMNEPMRERE,

GolangfthskML T AT/ EC2E, [RIEStcmallockfil, BRMEMBHEIN —RANWEFEARTF, B1EFE(GolangH
AP 4P —BRNNABRTE, RERTFARBNZERE.

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

2. Ehif=

ATHEBEEEARE, MEERTAREHRE-—RAREF, RARFAFNEMRNR, B -ENRFSEEIEER
7. BA64iRZ R, GolangBF B XEARLRBNATFINTERMR:

spans bitmap arena
512M 156G 512G

ERBIINTERIS spans, bitmap, arena=&8%, HHParenaBlhiBREX, MAPEENAFENXEDE,
Hrspansflbitmap@h T EEarenaXmFER,

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

~

spansXigFMspantVigtt, BN EHNA—page, FrlAspanXigayK/\A(512GB/8KB) *#5Et K/\8byte =
512M

bitmapXigX/NtBRiBTarenaitEHFK, FidEERTFGC,

2.1 span

spanZA T EZarenallf X BHIELH, S spanPEZINHSMELT, ATHB/NWRDE, spanH)—
XIS ENRIRE, T FARFREEIMBITTA/, MWidid 2 1553,

2.1.1 class
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RIEWRKRN, 5T —HRGclass, BiclassEBRR—MEERNINE, URE N spantIR/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
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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

B N O o M W OO0 N N O 00 W N N> © U

waste bytes
(¢}

(¢}

(¢}
32
0
32
32
16
0
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

E N W R WON WP, S ODN ®W A OO0

32768

bytes/obj: ZclassXRWRINFTE

bytes/span: B span FAENFTE, HEITIE*TTKR/N
objects: ®spanv] BRI ERNEL, thEl (bytes/spans) / (bytes/obj)
waste bytes: B spanf=E£fIAEFEFR, 1A (bytes/spans) % (bytes/obj)

512
512

128

256

128

256

128

class ID, 8/ span&EHhEiE —1class ID, TRiZspanm]{IBRYITSHRERY

RO NMEARIINTREI2KK /), BiL32KK/NHHEEFMIclass®RR, %class ID#O, S/ classRBE—

R,

2.1.2 spanfiELEN

span@NEFEENEREA, i spanATEEFEN classIER, BREWRK/N, spaniEF— 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
//7EERBIMTEST, AT ¥ spanEiEiek
startAddr uintptr // j2iathit, thEDETEIRTAGHINE

uintptr // EIERTE

nelems uintptr // 34, HBEIEZ /DANEEHAED

allocBits

allocCount

spanclass

elemsize

*geBits //N A, B—UAR—IRESENE

uint16

spanClass

uintptr

AR {E A P4k (BookStack.CN) #i2
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BAclass 104, spanFIEFEMAZFW FEFTR:

spans bitmap arena
512M 150G 512G

Y

mspan
startAddr
npages=1

nelems=56
allocBits I-

allocCount=2

spanclass=10

elemsize=144

spanclass}j10, £8classkr]{3Hnpages=1, nelems=56, elemsize}144, EfistartAddr2fEspan¥]ia
LETFIEE T EATIAtNE, allocBitsiBE—MiIE, BURKR—IMREEWNE, ROATFERNMRELHHE,
HallocCountti g2,

nextFprevA TS M spaniifiziek, XBEHNTEES P span, EFRIHITIA,

2.2 cache

ETEERNEFENERE N span, TEEMUBEHREEspan, XML Umcentral, S&AEEERNERM
mcentralZEEMspanFRIBERE, I TEHESZIERISHAENAAIING, GolanghBNEIENES T spanfVE
7, X NEFEIRcache,

src/runtime/mcache.go:mcache E)‘(Tcacheﬂ@%ﬂ&éﬁ A

1. type mcache struct {

2. alloc [67*2]*mspan // fkclass/ZEMImspan?izk
3.}

allocmspanByiEEHEa4E, BBRNRclassBEB2ME, MAFBITRNART —MclassEKEMspandIR, &
MclassHAEBMAspandIR, F—HIIRPARTHINRPAES THEH, FHIIRTFARTHINRAEZER
i, XAMRANTRSCCHMEERE, WTFAESEHspandIR, ROEEFHE,

BIEWNREEERIEH, BWHRHAnoscanFllscan@, HEfnoscanfXT&FFEE, MscanMXEREIEH, T
GCH# 1T,
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mcacheFspanfy¥t ik RN T EFfR:

¢ oclass0 ( cdassD ¢ dassl § dassl ¢ ¢ classbb | classhb

{ scan ;. noscan § scan i noscan Ioscan : onoscan G
mecache " T

© class0 ¢ classD : dassl
alloc[134] : i : : :

©oscan § onoscan © noscan

¢ class0

©oscan

mchacheZE¥IIA (LT BB EIspanty, EERIERSNSHIMcentralPIREFEF TR, RIBERBER, S
classfspan Mt A~ t8E, EEFR, class 0f9span#ittclass1iES, HAARLER RN NTRESZS —

It
—_0

2.3 central

cachefEHEIENF B R ENANELIZEIRS, McentralN22BRIE, HENMEERSE, YENEKEAEFAERNS
ElcentralBiE, HENKERBAENX&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 // BEHECHITR AR

8. }

e lock: ZIEEIERH, FLLSLEIEEHR

e spanclass : T mcentralEEE—HBEMEclasshspandl&
e nonempty: IEEBREFFIARIspandl®

o empty: }EZBEAFIAMspandlzR

e nmalloc: ¥ERITHEAINRNE

“ZiEMcentralixElspan SR :

k|

MnonemptyZlIRIKEXN— eI Aspan, FIFHE M uERP MR
FEN R spanii A emptyiEzR

1 spaniR B4 412

A w N R

A A4(E A Pk (BookStack.CN) i -80-
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5. RRHl
6. Hi2¥8iZspaniEfFiftcache

iR span/IE L RN T :

JiliED]
FspanMemptyFlIRMIFR

¥ spanfil Anoneempty?lFE
R

A w N R

iRk EMcentralF kBl spanfl)Tfspan R 2

2.4 heap

Mmcentral#UBEMeI I, S/ mcentral f&RAEE

Polax

18]

BIRE, MEREN, FRNEFETREA,

mcentral,iX/mcentral ESEFMTFmheapiBLEM T,

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

1. type mheap struct {

//%EMmbitmapEiit, bitmap NSt bR

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

2. lock mutex

3.

4. spans []*mspan

5.

6. bitmap uintptr

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

14. 3

15. }

e lock: EFHI

e spans: E@spansXiy, FAFMREtspanflpagefIxH

e bitmap: bitmapHyi2iatthit
e arena_start: arenaXigiEitiit

e arena_used: YglarenaB {EFXIEHE At

e central: EMclass¥MmAIFE ™ mcentral

NEIRLEMIFI N, mheapBERELIRINT, FXL Lcolangfl @B —MmheapX A2 FLEHITRFEIER,

mheapAEFEEREENT:

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

IBYFERclassHligspan, BT EEMclassESNMN—1
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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, @BidmheapEIELR, EFREAFEHEITIE

3. REHEEITRE
HWFLENFRHRKNARRBEARENSEEZE :

e (0, 16B) BABEEHIINEK: Tinynid

e (0, 16B) BIREHINKR: EENE

e [16B, 32KB] : IEEHNE

e (32KB, -) ! AWNRHSEEPTinyHDEMANKRAEEETAFSIENMILTER, XBEERMNKE MRS
7%,

PAEREsize anBIATFE R, DELSEMT:

1. FRENHRILEMFAB & Fmcache
2. BiEsizelt&EHIE&HIclassHIID
3. Mmcachefyalloc[class]i#RPE 7T AKspan
4. tNRmcache;&BrIAMIspan hmcentral BHiE— M FkIspanil AmcacheH
5. fNRmcentralFtgHEr]AIspanll AmheapERIFE— M FifIspanflAmcentral
6. Mizspan IRENEIZ A3 KRitht FiR (6]
4. S5

GolangAFNERMESERHTRE, HFTERATECHAE, XEMNNEXBMIBEEMHIT TR, THRERE
MY AZETRESEIAE T,

1. GolangiEFEoBTEHIE—KRATE, FHXlHAispans, bitmap. arenalXig
2. arenalXigIRDTIXI7 A — NN IVR

AR A P4k (BookStack.CN) #45E -82-
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3. spanZEE—MEHB/N
4. mcentralZES{ spanft&iZRi5(ER
5. mcachefF A%IEMBRIR, RIEKIEFmcentral

AR {E A P4k (BookStack.CN) #i2
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—_

1. B

i}

FTBHIIRARABEENAFR, XENIRNMRANERMLNEBXWOEER, EAZHFIUROKRNREESE,
NIRRT R R AT,

Golangfytrik[Eg (GC) LRABFEERN—&, THIIREWERITE T BRIETANRATFIERIE.

2. RO

W SR E BRI A& E B AT LM

SIRTHE: MEMTREF—PSIATE, S5IBENRIONRZERE, SIBTHRREL, S5ATHEN0R

EIRIZIT R,
o Lm: WRAIMRRIKEU, FEHMAFRRIAZE A EER A @,
o FRm: NEERIFAIAIRIEIASIA, MASER4EHPSIRATH, Bth—EMRMN,

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

o Mim: BRRTSIATTHIERS,

o T FESTW, MEER{EREFIEBIT.

o RFIES: Golang(EXRA=RIRCE)
ARKE: RBWREGAPKEINSARNRZE, EHEAMKMNBAZENR, MENBAFER, FEKE
A EERY el I B EFN B R,

o fis: [EULMERE

o HReR: BiEAEL

o fKRIES: JAVA

3. Golanghiik[Elk

3.1 HR[EURRIE

BB, WIREEEZOI RIS H AT R EEA TS (BRI RE), MERTFABERT (BARWKSIA) , £
RS BNAEERE, UHESERTFSEHER,

TERRT—EBATF, AEPRINEEAKENAT, UERNSENAT, HkEWBFMRICHLEEZ N RMER
BRI BOAFLLERA L E:

AR R4 {E A Hkk(BookStack.CN) #JjE -84 -
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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 ELMRATFRERDE (BFIARERSE, 0 RHOE), TEa, bAH—IEH, EEARTRE
1, 251, AFRIASUBERERT, ERETLIEEANKRSIAT, MEEREE.

WKW FFIRES M root IR IR, ErootWRIIBIATFIRICH"WEIA", BREINFRPFHEIA]ERTE
', FTAEFEEFRHITIFC, EEFcTME, REREWIFCHRTT, REIRCHEEIFR ARSI BT T El
U,

3.2 WTFFric(Mark)

FIENAREFEREE, NBiTspanBURELEN, spanFHF 7T —MMAEFR, HH—MIBallocBitsTRrBIMNARE
RV ECE R, EspanBUBEMFIEE S —MiElgemarkBits B FARicREFR#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 EEMR, allocBitsiER T BRAFHEEM, MgcmarkBitsitR T BRAFIRICE R, RCMESTBIRARE
HITHRE, BWRSIANMAFRCHL(MNERRERR), 285 BRI R0,

allocBits#lgcmarkBits&IBLEMETL — Y, MCERMENFEUR, EIAFallocBitsigm
gcmarkBits, MARIFICEN A BFEN, gemarkBitsMAE FRIFENERHEATE, FEEHIIHL,

3.3 =Rtk

RIET A THERIFCRSHNEFELAR, TRER —MRCAIIRFMTIRCHIR, TR RERAIEITRMIFICEA
FIRRENY, SRS AIRSIREEspankigemarkBits, IBXW SRS AEIFEMITRBMABAZIA,
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ZBARA TR LHEMRERO—MHE, ERENRAREHEZS. XEN=., W 7HkOIKEIZHT
SKH=FRTS:

o REB: WHETEMRCBATIRERF
o EfB: WREMIRIE, gemarkBitsWMAIMI AL (ZNRAKELSRCCHIEEIE)
o HEE: WHRAKRMIFIC, gecmarkBitsWRAII N0 (IZNRIFESERRGCHIESIE )

B, HEIRERBA-F—He MR, BITRa, bAS AR ENEEHNSHEE, RIKRa, bAHEIATHRA B, M
BITSRXSIATIERD, MGCHIRRI SRR FEFR:

RootRIS lnlnn RO e st

AEHS éABCDEF...

IREBIIR

REUR

VIR E TR ERRBEE &N,

BEETRABRYRa, b:

RootRls ‘n*ﬁn s o

MENE [ CiD I EiF .

meHs A B .

BEUR
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HFRWRSIATHRA. B, BAA BEARENWER, HETRAFBATRERR, AR, ARE5IHAEMTRE
REEANERE, B5|ATD, NBRARBHENIFRFE NIKE, HITETRNDM., MTEMR:

Roo IR e

Baeis C E:iF

meyus D "

BEWR A B 2

LEFRENRIABD, BFORESIAEMIR, FUDEARE, FCIEER:

RootIm e

SIERE:] C E{F

IREBIIR

EEIR AIBEID
R, BEANRSBREB TR, BENRSHEULE,

3.4 Stop The World

ENERE () FEaERERN—O8ER: “MBER, MEENFEGE, ABERETfM, 7
AR EIERY, EWEREREREZEFEATNEY, BUEIRETEREHERRSIERTFIIAXATNL, MR
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BRMIEIW T IATEERNAT, ARG IIEMN,

GolangHHISTW (Stop The World) FiEE#EFBRIgoroutine, HOMELIIREIY, FHREIKWEREHEIRE
goroutine,

STWESBIFKEEE M T NAMIT, REERKYF—EwebMAREEANTERZN, FHE RIEHRNERZ—,

AT FRFESTWHIRT[E], GolangAEfA(LEIIREIWNER, XMIFRFETRAMNE.
4. BrkEIIRAIE

4.1 EFRFE(Write Barrier)

BIE T STWE BB LEGCHREER AF L MiEEgoroutine, MEREFMZ1Lgoroutine SGCEMIZITRIFEL,
EAERENETRIEIRSTW, BRFIUARKEL STWHIRTE],

SREXRU—MAX, ACCHRENNIAR, FERERTZENFIEEHIFE, MEREAROE, TXGCHBHME.

GCE R NEHRFIWIEAMNC, ANANRERERAK, HEGCHERERDENRATFAIELRIECCHEU,

4.2 #BAGC(Mutator Assist)

ATHILEREFESEIE®R, ZEGCHITIEIEF, WRgoroutineEEHEATE, BB4XNgoroutineSs5—E84GCHY
TE, BNESBNGCH—ER TIE, XAWEIU{EMutator Assist,

5. Rz (o] Uk i A&z B A1
5.1 AENIEE=AEIEERAGC

BRAFNENSINELSATSEERECAZIRE, WRAZRENIZENEIGC,
M = bRGCHBEARE * WTKE

NTFEREHRIMELE cocc 12, FAIAA100, BIBHRFH X—fEHTEEIGC,

5.2 TEHIfEAGC

E‘ki}\'I%E;R—F; %KZ%WME‘—}XGC, ii/NEﬂBEE src/runtime/proc.go:forcegcperiod Q%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 Foiftk

EFABRAHERIUER runtine.cc() RFMWEGCC, XEBZATCCHEREMIAFLT.

6. GCMEBELIL

GCHMBESWMRUMENEX, WRHESCCHAEME, Wi2FRMMA,

PTBAGCHEBEM LRI BB Z — BRI RDENE, LLINKREAFERANRAS S MIWRES,

R, BTFATFLEERIER, BERANAFESERS™E, thBrIEEMH6CHRE,

RTGCHEEMILMERRTTE, EEERNA.

AR {E A P4k (BookStack.CN) #i2
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FTiBi& 534 (Escape analysis) RIEEHRIFFREATFTHENMUE, TEEREFRIBE, RBHRPHBE -
IUES

o WMRSECHEMT, MNERBMITERTBINFATFOL;
o MRHWIELER, NERIMITERAIRLAGC (HIIREINYR ) AIE;

BT &S, RERYEHEEFEGATE, Kbz, BERSTTRABVSEER, THEMLZRTHRILER
EXEE,

2 EIRTRHE

BHRYHRBHMONR, RERSIVFPEITRESWEBBINRS I ARRERDLIR:

1. WMRERWIMERRLESIA, WALHREIET;
2. WMRIHIMNBFESIA, WLEMREIHER;

IR, WTRBINELESIRNSR, thBERTREMREIHES, tLNRFI KBTI RITFEET.
3 B®iRiHxR

3.1 Bz

BANFEGoRI LR B S ERIRT, XEXE—MARMTER RIS, RENBNT:

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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EB#iStudentRegister () Aals NEHEE, HEBIRMEOIERD, sABAH—EH, EEANAFIILERSRE
i, XMIREpERZRG,

BT wmiZSE -gcflag=-me] UEFRiFTIEPRIAR ST
1. D:\SourceCode\GoExpert\src>go build -gcflags=-m

2. # _/D_/SourceCode/GoExpert/src

.\main.go:8: can inline StudentRegister

w

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]fl7EStudentRegister ()REH, tHENXIB5E9ITE /R " escapes to heap”, RTRZITAEN I LE T RERI
Fo

3.2 KRZEEABEE
ETENRS, BOAFELRE?

1. package main

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

6. for index, _ := range s {

7. s[index] = index

10.
11. func main() {
12. Slice()

13. 3

EFERBESlice()BHRFPRE T —MN1000NMKEMLIFA, RERRBATHRZTEREREH 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 K10fEE110000=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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BARM S/ KEYT KE/100000 SRR,

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

3.3 oIASZERIRIR

BEBEHSH hinterface® B, tkilfmt.Println(a ..interface{}), ‘miFEAEIRIEHTE

tAFERR, ST REAR:

il

package main

import "fmt"

. func main() {

s := "Escape"

fmt.Println(s)

FRREsBERRE—stringXRBE, {HAfNt

il

28

G

4,

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

.\main.go:7: s escapes to heap

Println()B&r=Ekik:

-m

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

3.4 FABs|ANRIEERE

REBWIRHESRSIL T EMREIFibonacc iFIAIREL :

il

func Fibonacci() func() int {
a, b :=0, 1
return func() int {
a, b =b, atb

return a

H

Wi

(RIS

¥

ZERFREI-NAE, AESIATRENEHEEafb, ERAMNETZRHKINZAE, AEBANITAEESMKKX
#ithFibonaccifigl, EBHIREIRFITAAR:

package main

import "fmt"

func Fibonacci() func() int {

a, b :=0, 1

return func() int {

AR {E A P4k (BookStack.CN) #i2
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8 a, b =b, atb
9. return a
10. }
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( ) KB —NAE, BARRITHAEMEIITEI—1NFibonaccifE, HIHITFFIR:

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

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

6. Fibonacci:

o g w N B

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

11. Fibonacci: 55

Fibonacci( )R PELAETHEHEZEMaMbETFABKISIH, AEMNMGEMREE L, UB~EkiE

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
7. .\main.go:6: moved to heap: a

8. .\main.go:

8
6
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 ECHIRFANFEEGCAIE
t&tﬁﬂﬂﬂ@?ﬂﬁfi%%ﬁ%s‘?éﬁec&ﬁi

RS EH I RREA St 2 1%L 2
o WERDHTELRIZEMELTTAL
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4.3 IR
D -
5 gRiETips
BE-TXMO#: RREBIEHEMLLEERESE ? BNNEFZBIEHAIUALEKEERNEDN, TUREENE,

BRUNREINNBIEE/, ATHEHERRTERR, FJESERME, HATEIIBMCCHIRE, MUMEBIEHA—E

RS,
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BhE AR
FEEENACOESH LRI EFEEEANALEHFE,

BANEEX AR, DEARITERERFZCIEFINEAL A2, A3.An, DEACIESEFIMEEMEFFINMER
o FIXMIZR, GORMET=MBRAER:

e Channel: {#MAchannelizhlFiHiz
e WaitGroup : {ERESEVHIIEHIFHE
e Context: {ER_ETXIEHIFiNIE

=MAREEMS, tLiichanne A= E@SEINEE, BEMWSHE, waitGroupiREFIHENKENSFIIEE, Context
RREN FIEIRE LRI FIDZNER, RRRERMSH, BEESSFINARRIFITIER,

AIR4{E A Pk (BookStack.CN) i o



5.1 Channel

—_

1. IS

channel —fRATIHEZEIHNES, channelttr]BAATHRIZH, LLAEMRRINDFIHE, EMESHHET
iEIR R BHEIELEIRTE, XMMiAR Fchanneltha[42 53K,

2. =

TEREFER—MEMAchanne 116 FHIZH95] 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-NTERRLAECLE
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]) // BEhhFE, 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 MHEEE—channelBTFIRRIMZERE, KIDELIBTHED
ERSEHMAEIESR,

XANMFH, KPENNEBSHEFIPELER, EXXDELAIURAEEREABRIBEENFIHEER, IRFIMEFE
ERNFENEEPRERBES LI,

3. BE

{EAchanne LRIZFIFIMEHNMRRRME R, RARIAFTEAELENENMTFEBHERNREN Cchannel, MAX
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T FINFEMRELRE L RAVIDIZRFHEE S,

EEHSENBRIWaitGroup, ContextF/iLRKLbchannelfifE—Lt, TEZFMARLEPFERIIELLchannel 515
go
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5.2 WaitGroup

WaitGroup@Golang AR IIEPELEEANHLIEHIA,

WaitGroup, ®JIEf#HWait-Goroutine-Group, BEN&EF—4HgoroutineEsR, tEAIENgoroutineFEEEHFHH
fth/L goroutine®EB5ERk, FBAEAWaitGroups] LAFRFASCEHL,

TEEZFERT—1goroutineFF R M NgoroutinesEREIFIF

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() //goroutineBTEEsR ek itEasEl
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 fElitEasml
27. 10

28.

29. wg.Wait() //FEgoroutinefBRE%EEFTHBT RO

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

31. }

BRI, CEREFRwgRERER T — M EEs:

JBnfigoroutineAl{Eit 5 @It Add (2) 11T EMER E hiFRaIMgoroutine MK,
Bfigoroutinefs, EFHWalt()Ti;EI?H%EE EFTHZET RO,

B/ goroutinefiTLARIBEII Done () F7iEF T ERER Hi1,

THEiEE T hoja, FEZEMIgoroutinetZREE,

A W N B

H3WaitGroupth e AL —4Hgoroutine&EF S —4Hgoroutine, XA R&IZF, BELE, MEATHEESE
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MRIEE WL, SCFRLE, WaitGroupRISLHLRIBIERE EE,

2 EhE0iR

2.1 5=
FEEERUnixRFIRMEMN—MERIPHEZZFFEMVE, BFBELESANEEREHARENFIE,
nERIBEANESEN — N EE:

o SESE>0l, RRNHFRTAH, REESENRABNFESERL;
o HESE--0f, RAFABRLEANFIA, REUSSEN, SRILIESHEAER, HESE0EKIREE,;

MTFwaitGroupRMFtHERTIESE, HILMMNERNEA,

3 WaitGroup

3.1 WIELEW
/JEEE’!@EF‘ src/sync/waitgroup.go:WaitGroup E)‘(TE;&}E@EW

1. type WaitGroup struct {
2. statel [3]uint32
3. }

statel@MKERIMEE, HPEE2 Tstatefl— M558, MstateXfr EE2AAMITEKEE:

e counter: HEIERMITLERMIgoroutineltzs
o waiter count: Hffgoroutine-groupfRigoroutine@, MESLMERE

—

e semaphore: {EE8

ERIFTREENT, ZHLIMNUERE, HEREN, KBFHEWRFEAT, ZBEREFNUEN TAR:
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5.2 WaitGroup

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

WaitGroupXsMEH="1MEO:

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

3.2 Add(delta int)

Add( )M THEHE, —2iEdeltafERMNZIcounterd, ERdeltar]AARE, BFEIRIHcounter BEIEELLOEK
B, FTAE _HEFEHcounter(EZ oft, RiFwaiterERBRKEENESE, IEEFMWgoroutine2 iRk
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) //iBdeltaZi%32{uZEME|state, BIEMEIcounter
5. v := int32(state >> 32) //%Hlcounter{&

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

7.

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

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

10. 3

11.

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

13. //fRcounterAlE, HBAFERRESE, HEHERE

14. //iMRwaiter A%, RAREEHFE, WAFTERRESE, HXRY

15. ifv>0 || w==0 {

16. return

17. 3}

18.

19. //BERY, counter—E%TO, Mwaiter—EATO (N Fwaiter, REHIVNFORIELR) |
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5.2 WaitGroup

20.
21.
22.
23.
24,

250

//5% Bcounter&X0, HRwaiter MIRHEESE
*statep = 0

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

runtime_Semrelease(semap, false) //BESE, PIT—BH—1, BMEE—NEEFE

3.3 Wait()

Wait()HAEMRMTREHSE, —REMwaiter, “REEFHESE

10.

11.

12.

1L

14.

1S

16.

17.

func (wg *WaitGroup) Wait() {

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

for {

state := atomic.LoadUint64(statep) //#Histatefd

\
w

if

//
if

1= int32(state >> 32) //%kHlcounter{&

1= uint32(state) //FBwaiter{d

v ==0 { //fnRcounter{Eh0, WA Agoroutine#fiRE T, AHRERHF, HfHEIRE
return

{ERACAS (PhisciE %) Efwaiter, BMTATAESKMK, KBEETfor loop FIXER
atomic.CompareAndSwapUint64(statep, state, state+1) {
runtime_Semacquire(semap) //ZMEGE, HHzSE®RESD

return

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

3.4 Done()

Done () R4—H4E, BlEcounteridl, Fi1*MEAdd()FIAEZ11E, FrADoneSLfR ERZIAA TAdd(-1),

JERBE0 R :

il
2

3.

func (wg *WaitGroup) Done() {

wg.Add(-1)

}

Done ()KIHITIZEMILEI TAdd(), EIRLEBIERRE—TMAIgoroutinelEHFEREER,

4 YmIETips

o Add()EEWMIIEFWait(), BM&panic
o Add()IZREMEMNNSE[FEFFHgoroutine M —, &M&panic
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5.3 Context

Golang context@GolangMAFAEERAMHLEHIRA, ESWaitGroupie KBIAREREcontext I FikE
goroutineBEEIVIEHIS], EFIUEHIZ KAIgoroutine,

contextBEMAPXRE" ETFX", BIEREH—HEMIREHIIgoroutine, B goroutinefABMHEEN LT
jo

EAVEY(E R R T B R

e

o)
Al

TN

==
_'_F,/)I

PN
-
""'\\
-

FEIFHFgoroutineikREH Fgoroutine, MFgoroutine X ¥4 REFHgoroutine, XS R F{ER
WaitGroupfiRARES, ERFgoroutineMIARETSHWE. MEAcontextFFILAREHLHL,

2. ContextiCIf[EIE

z

contextEFR ERENX THEO, NEIMIZEOMEE T AR —Fcontext, EABFLI T/LNERN
context, AHIFIEAFARENIZ=R,

s =)
2.1 HAOEX
/JEEE_’!@EP src/context/context.go:Context i)‘(?iﬁﬁu

. 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. }

EhtfcontextiEOREX T4NMN A%, TEHIEEIHBE—T:

2.1.1 Deadline()

ZAERE— NdeadlinefFiREB 218 EBdeadlinefbool ®, NEEHIEEdeadline, Mok == false, It
Atdeadlineh— M HItA{ERItime . TimelE

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

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

2.1.3 Err()

ZhHiEERcontext xFAIMERERE, X<HAEREMBcontextSLIITH|I, REEZRHFIRE, ttiWlDeadline context, X
HARRETRERRE Adeadline, MRIEERBIREINXRA, BLAKAREMEAE:

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

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

2.1.3 Value()

E—Fhcontext, EARERATFEHIZEMIKSMIgoroutine, MERAFEMIKSHHgoroutineBfEREE

value () AiEFMRAFItMER M context, % iERIEKeyEEEmapFIvalue, BEARERBERGIEEA,

2.2 ZT=context

contextBHENX T —1MZEHcontext, RhemptyCtx, AFcontextlRT =, EMcontext L2 FEHEAISEIR
TContext, ABABEEE, (NATFHfcontextBIRT

emptyCtxEEE 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{} {

A A4(E A Pk (BookStack.CN) i -103 -



5.3 Context

©

10.

11.

12.

13.

14.

15.

16.

17.

return nil

func (*emptyCtx) Err() error {

return nil

func (*emptyCtx) Value(key interface{}) interface{} {

return nil

contextBHRENX T — 1M oAfemptCtx2/FEE, BHbackground, FIBAERcontext.Background()3kEX

E, SMAEWNTHR:

. var background = new(emptyCtx)

func Background() Context {

return background

contextBIRMETANAEBIEARRBZEE MWcontext, ERAXAOMNAENIREERcontext, BEEEA

backgroud, BlbackgroudfEnE

e WithCancel()
e WithDeadline()
e WithTimeout()

e WithValue()

Vo Sunn

XTR:

contextB LM ContextiEOMstruct, R TemptyCtxdh, EHcancelCtx, timerCtxFvalueCtx=%h, IF

mETX=Mcontext3Lfl, SLMT LiR4FEE P context,

context®

Interface
Context

!

FcontextEB ZEIMXEZR, WTEFR:

struct :
emptyCtx

]

Er e Py

Cancel context

WithCancel()

Deadline context

WithDeadline()

struct s || struct: |
cancelCtx valueCtx
A i

Timeout context

WithTimeout()

Value context

WithValue()

struct cancelCtx, valueCtx, valueCtx#PdETFContext, FTEIDBINEBX=/struct,
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5.3 Context

2.3 cancelCtx

JEIBEIH  src/context/context.go:cancelCtx ENXTizER context:

1. type cancelCtx struct {

2. Context

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. }

childrenfi2R T HittcontextiREMFTBchild, Itkcontext#icancleBt&IEEPFTIEchildEfcanclels,

cancelCtx5deadlinefvalueZXx, FTARFEZESHDone ()FIErr () EO4NEREOBDR],

2.3.1 Done()¥EOSEI

¥ZBContextENX, Done()EOREZERE— channelBls], ¥FcancelCtxFKii AEZIRERM T T Edonel]
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;2EIEENTALEE, FilAcancelCtx.donevJfEiER D HEE, FILAEEZEEYIAL,
cancelCtx.donef&fEcontext#icancelffxF, FillcancelCtx.donefy{E—MRZFIM="MEL: nil —>
chan struct{} —> closed chan,

2.3.2 Err()EOXH

ZBBContextENX, Err() REERE—errorgflcontext X HMERE, ¥fFcancelCtxFKiiREERE Y
TEerrfla],
TREEETIRS:

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

o err = c.err

pal
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5.3 Context

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

canceled")

2.3.3 cancel()EOXW

cancel()AZ A EEEMcancelCtxMEXEBMNAE, HFARXABCMERN, HEXEME
cancelCtx.childrenfgmapHd, ErfkeyEEIERNWSR, valuelBHFHEEENX, XEFEAmapRER N T HEEEM
E‘O

cancel F AR ARBANI T R:

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

2. c.mu.Lock()

3.

4, c.err = err //EE—Aerror, RBAXARE

5. close(c.done) //¥channelxH], PULEBAIRAER context
6.

7. for child := range c.children { //@AfiAchildren, 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 contextBFiEIERItcancel(),

2.3.4 WithCancel()Ai&3LM

wWithCancel()AEET =145

Hta{k— N cancelCtx3Lfl
o JEcancelCtxLALRMBIER T mMchildrend (MRRX T RthE] MU cancelhiF)
e R[ElcancelCtx3LflFlIcancel () ik

X

HSLIURRS 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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EXERESARMEIRT RS EEUEERIHE—T:

1. MRERXTEMIHFcancel, HHRIRER T AEEBchildren 5, BAiBHcontextiRiNEchildren®
BwT;

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

3. MRFABEMRTRIYARZHcancel, MEMN—MIMEFHERXTRER, AEHBIEHRicontext4{R,

2.3.5 EREMFERAZM
—/NBRVEYERcancel contextMIBIFII T &:

1. package main

3. import (

4. "fmt"

5. "time"

6 "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) {

258 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 {

AR R4 1E A Hkk(BookStack.CN) #JjE -107 -
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40.
41.
42,
43,
44,
45,
46.
47.
48.
49,
50.
Sl
528
53.
54,
55K
56.
B
58.
5O

60.

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

default:
fmt.Println("wWriteDatabase 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)

FERBFBIEHandelRequest () B TFAIEEMNEK, EXKEIEFAMHME: WriteRedis().
WriteDatabase(), mainthiZ€liEEIZcontext, FHilcontextEZFINIZEIEE, mainthFErEIE HRIBIHLETLA

canceliZFi 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

JEIBEIH  src/context/context.go:timerctx ENXTZzERE context:

type timerCtx struct {
cancelCtx

timer *time.Timer // Under cancelCtx.mu.
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B, deadline time.Time

timerCtxfEcancelCtxEhl FIEI1 T deadlineAFirRBEsIcancelfaR4Rf (8], MtimergiE— Mk Bzh
cancelRYERT2E,

HItk, fi7EtHwithDeadline()FIWithTimeout (), S EiXFMERSIIMRIE—#, RARNIEREER—:

e deadline: IEEHRGHAPE, ttilcontexti%2018.10.20 00:00:00ZHFBENLE
e timeout: IBEJRKFEERE, tbWcontextiGFE30SFLER,

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

2.4.1 Deadline()#EOLIN

Deadline()Ai&ENIXRiREItimerCtx.deadlinefM&, fMtimerCtx.deadline@WithDeadline()ak
WithTimeout () Fi&IREM,

2.4.2 cancel ()OSR

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

o tNRdeadlineRIRZEIFaIXF, MKxHFAREScancelCtxER—;
o tNRdeadlineZIREfEKFA, MEREJ: "context deadline exceeded”

2.4.3 WithDeadline()7Ai&SE
withDeadline () HiESKIME BN T :

o ¥R — N timerCtx3Efl

o BtimerCtxEFIRMBERX TS children® (MR T Ste] A cancelfVig)

o BEHERMNSE, ENEEIMESEcanceldcontext
R[EtimerCtxEflFcancel () F5i%

R, timerCtxEE M context MY ZIFFscancel, BEEER 2R EBEHIcancel,

2.4.4 WithTimeout ()&
withTimeout ()3LFFIEA TWithDeadline, —&LIRE—H,
ERBRIEEE

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 () FK1G—NcontextFHEEH 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.
5
36.
S -
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

package main

import (
llfmt 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. }

FiEPEIE— 1M 10siBETRcontext, FHIGEZBLFIHIE, 10sBiikHcontext, 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. }

valueCtxHA 27EContextEili FIEINT —Mkey-valuelt, AFESRIDIEEEDE—LIIE.

HFvalueCtxBEAREEcancel, HAREEdeadline, L REESLWMvValue () OB,

2.5.1 Value () #EOSSW

HvalueCtx#IBLEMTE X AN, valueCtx. keyFlvalueCtx.valf Ak R EkeyFlvaluefd, SCItHEEE:

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

2. if c.key == key {

8. return c.val

4, }

5. return c.Context.Value(key)
6. }

XEEMTEEXRET T, BNHFIcontextEXAEkeyht, SERXRTRER, NREBBAZNHELIRE
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interface{}, tFEiRii, FIAE T FcontextEiHRRMvalueld,

2.5.2 wWithVvalue () AiEsCiR
withvalue( )Xt 2IEEEER, 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 BARIEAZRA

TERFIERFRRvalueCtxBIAE:

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.withvalue(context.Background(), "parameter", "1")
24, go HandelRequest(ctx)

25.

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

27. }

Efmain()FiBiIwithvalue () HiEFKE—Ncontext, FEBE— 1M Rcontext, keyFlvalue, AEEIF%
contextfEiBss FihfEHandelRequest, FIHFERILAIEE Z|contextikey-value,

AR RAIRFBIELEBNGER, BRhcontextFZHFcanclely, HFEIRii<-ctx.Done()KIEX;ERE]l, U0

AR A P4k (BookStack.CN) #45E -112 -



5.3 Context

REETRMO, FEEEIRBcontextiIEE— /e McancelfcontextFART &, EFAKX T SMcancel ()EEHN
RZE5R# Ncontext,

4 4%

n=H

o Context{UXZ2—MEOEN, BBLUMMARE, FIUITELREMcontextEE;

e cancelCtx3ZHL T Context# [, @idwithCancel()glEcancelCtx3Lfl;

e timerCtx3LI T ContextiE[, @idwithDeadline()FWithTimeout ()EIEtimerCtxSEfHl;
e valueCtxSEHl T Contexti®[, @idwithvalue()tlEvalueCtx3Lfl;

o =HMcontextEBIRIERARTIR, IMEILAAESMAERINARR;

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



BAE R

KEEEZNABCOIES REIHLHL,

AA4{EH Fik(BookStack.CN) 47 - 114 -



6.1 REFHLH

—_

1. AU

i}

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

2. ST

EANILENIEEERNA, BOERATK:

1. RERHE-—MILEFEEESEMIIEN
2. REITREBRBVRR

=f

F1F, BRARNHEAR RER—MiEEinterfaceTBNRELBIEMNF", F25%, REERMNER, T~
EEREMRALRT, EARRATEEEEE.

BIRATERE, HIURANIB#EEAMNEONS, TEHEBE S — T XLEEMTS,
AY E AY ( I
2.1 XTERSZER

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

1. type Myint int

3. var 1 int

4. var j Myint

Q: i #j XEMEMG?A: i MIXBEREN, —HRENENRSEE, REXBZLRMWERNTUEERE
B, REZERELIR Y,

2.2 5iRRERSERElinterface

interfaceXRBR—MIGIARIEE, EXRGIEES., TERJUFREMASERTHEGENE,

ZERERFOMWZ 0B BAXMMEOLE:

1. // Reader is 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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6.1 R FFHLH!
{EEIEE, tbtnEstruct, RESII THEAPIRead () HiEFMHTIA RS TReader 0, RESXM Twrite()7
%, MWIAARSH Twriter O, NI R ESHFREEZREOFBEN—,

EORANEE 0] UTFEEASEZzEOME,

2.3 HEMinterfacetal

BiEminterfacek B h=minterface R, Bl interface {3 , BIEIR T, interfaceARTRIR—HAEE
&, IEXMIZAEESNEREBHINNRIIU TZIEN, BLoTinterfaceXBMAEEGNT, URMRIRIBEE
RIERR] LA ARSI TizdE O,

—ANKABSTINinterfaceHAEE, EENERE—MTinterfaceRBTETUBRMEIEE, IE2FEE, AR
BEREEZEMN, XHERELANANGORMBERNERRE, X2 MNER,

2.4 interfacezEE 2R REY

FIEM T, interfaceXBMTEr] AFMUEMRISEI TiZEO/E, B2 LHEEY io.reader RFIFHITIH
BH, io.Reader m—MMEMEE!, os.operrile() FIEREI—A rile FHMRERTE, ZLEMIKRERISII
T io.reader HYFFiE, PB4 io.reader KAV EFA]ARARZFWIZREME, WNTFFR:

. 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: rHEERMHA?A: rIERIRLR io.reader interfaceZt, TILHFMEMAE,

Q: A rite ZEEURIMIEMEE ? A: rREFET —1(value, type)WRRREFMEFMHEMNEE. valuellArFrisaE
TTEME, typeBl B TRNEELEE

Q: WMFEPFrigiRm » —MNRBEMATE ? LEUNEIRAL  io.writer A: EFZEEUEAS, 91 w = r.(io.writer) . BE
EBMRrAFENTRNREHELIN Tio. writerE O, BLMIEEEDLAW,

3. REI=FE#E

FIEZErAZER, B T5|Hinterface, ZFrlAiftinterfacef8idinterfaceZfE /N (value, type)it,
Mg Einter facefX4(value, type)Xhl, BEA—SiAmcoiRM—HAREinterfacey
value, Rift7—H7ERinterfaceftype.

ERRET=FERRFARSE, EHREW, TERKBX=ZEERELE,
REIBEEERMEOLBELTH—T.

o reflect.Type IRMt—fAEMAIEinterfacefEaY, B (value, type) HHJtype
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6.1 RETHLHI
o reflect.value JRfft—fHiZEO&EinterfacelyiE, Bl(value, type)HdHvalue
THERIIRHNER, FRiERSINRENREEERHAFHMELIIINE,

° reflect.Type ;'éﬂi{f%

o reflect.Value ;'éﬂi‘j%

3.1 REIE—TFRE: REIPJLAGinterfaceRBIT 2iEiRpR
ERPNE

TERA, BEERWNIETRERE— N EEMEMEREY:

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. }
ERmEmT:

1. type: float64

2. value: 3.4

5355" Ii%‘lzef‘tﬂ'llnterface*’*”ziﬂ’], ,J:P TypeOf () *D ValueOf () }gxﬂ’]"‘;&ﬁﬁ;‘e interface{} j&ﬂﬂ"], ’@,
BIX{ERMIERM T interfacefE AR,

BRT reflect.Typeof() F0 reflect.valueof() , BBEMBSHETUEE, AXELRTSNEAE, BUW—FRNMMES
5| S =,

3.2 REB_ER: REFTUERIITWRERMinter faceld
R

ZETI 287, REINESinterfaceREeTUGEENN, 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. }

WHRXEERM IR, vXiBidInterface()EOFRMinterfacel®, interfacelf&iEd . (float64)E
RIRT=3%XENf loat 64 BIHYE,

3.3 REIF=FERE: RENKRATEN, valuelBUIEF]IRE
i

BT RETAT G inter face KRBT B MAMRFINR, AIUERZRFNRIREEFENE ENAMABRIINRA
fgckal, BB — FRMEIGIF:

package main
import (

"reflect"

func main() {

var x floaté4 = 3.4

© o0 N (o) BENNG ) N - N M) N B
~

v := reflect.VvalueOf(x)

[y
(o]

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

iy
iy
[

MTFRE, BIRFNKRVIRENE, SHMpanic, WREBUWT:

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

HIRFERMZVEANTIENRH.
REIFRRBEHEREUR T EATFAERE, EIE—TFTREESHEREEL2EUMAIEIRR LOIFAEERKT,

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

BRI LEAt, BIRTERE, WMRMWEVEERXEIUFAISIEENR T, B vARIZIET I, BAIRIRENRIEHA
EBENAE, LEHRMNEREINZE v . BELEIVIERXEEDR ?

reflect.value fEMtT Eelem() 7%, PINIREIEFTEIEERY valve ., B TFNEL:
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1. package main

28

3. dimport (
4. "reflect"
3c "fmt"
6. )

7«

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

HEBERBEREAX, EVFUNRSIEBIAE, TERSHFELEER, WRIFRANIER, PARSEEES
SZERNAE:

o 2EWR, LERFIRESRP RN ERRSIHY
o MARGIEIMIRIE, RAEMBEMEIFEL
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$EHE : go test
GolESiEM Tgo test LT H, ERAZTARUBRAENZFHITIINK,
NMYGoBSEREHAKEEAgo test, EZMAFEEZRRPIIN BRI IE,
Hallgo testZIFRYMNALEA:

o BT

o MHEREMI

o RN

rE, FAEREREXLAMSNERAZ, ARBARERGRE S LENLF SIS,
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7.1 BRIEFF4E
ERGOESMMIAAREAERIEEEE, RFZRMRLD AR P APGEF 18,

BRIGOMIA R AT FFRTMIK, HEEEMNAFR BN,

TR

BTN RN RGP R/NV AL BT TR EMIEIE, CEnss—NeREREMIL,
tEEEM A

MEREMNS, tBMEENNR, PTCANR—ERFZFFAVMERE, PIASEIRELRFE. AFERBANRES.
AN RSN

RS, TZMAToRBIMESMARERS, ATRRIENSKENTENAE
tEgl, GotnEEH, mail BRRIMAIN—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—FINEERGORMIXRAIHITMI,
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EAAREI=E £
B Egotest EFRBIRAAXHE, BREWMTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. |--unit.go

5. |--unit_test.go

HA unit.go AR,  unit test.go FMAXH, BRIEMIAFA”_test.go"ERE,

IRICRE S
RRIEX M uwnit.go FEEZE—N add() FHik, AFFR:

1. package gotest

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

5. return a + b

add() FIEMNREREINE, SFRMBPACIEEHMEMUTE, AN H BT R,
MRS AF
MIAHE  unit_test.go FRABIZ—NMWIRTTIE 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, MXXEEF “gotest_test”fl, MIXXEHAIUEBRXEER—MNE, BEE R
ERCE—ANEERATIM, T ENNS SRR ERE, GORMKHE A AEMEAZIFFEELSRBE S EIEMIS
8, MEHNRERSER]EINLE" _test”,

MR BN B " TestXxx”, HEAR“Test” RBRTMXMBEEF 5, go test REMITUILAFLTGE, &
R“Test"RUBFHABMEIE, BTFRAFMIXERL,

MRRHSHAREUNANEFEAN, B testing. T"IEM T EEHHEEEENIEHINNR RIS,

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

AT

BLITT, A g test @LEIRIEINETMR, 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, 7EZEATE)J0.378s,

|‘-_‘|g=5

00

MEERIMEL, FE—NRTMAARTRIEEHEN, REFEZERE—EIMN:

o MIANHEBWMII”_test.go"LER;
o MAXERELB ML TestXxx" FFiA;
o WPITFEMA"go test”BIe]BaNMiK;
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EAAREI=E £
B Egotest EFRBIRAAXHE, BREWMTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. | - -benchmark.go

5. | --benchmark_test.go

,E\:EP benchmark.go 395},?1‘%6521’-?, benchmark_test.go 3\],9]']'1:&215’:0

LA ARV
TEXIEX M benchmark.go FE]E  MakeSliceWithoutAlloc() #0 MakeSlicewithPrealloc() PANFE, S FET/R:

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 MakeSliceWithPreAlloc() []int {

16. var newSlice []int

17.

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

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

22.

23. return newSlice

24. }

ANAEESEWE—NETERN10000089tNF, FIARHEIR wmakeslicewithpreAlloc() RINTEHEATF,
MM MakeSlicewithoutAlloc() AFIEHNECATE, “EHBLLEFAEMEZSR, KRFFMNX— T _HEWHEER,

MRS

MRASAF  benchmark test.go FFEEENMIATGE, BTFMNRRBREAFFEMMERE, MASXHFWNTAR:
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1. package gotest_test

28

3. dimport (

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

7«

8. func BenchmarkMakeSliceWithoutAlloc(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. }

MEREMIA R as B AN J"BenchmarkXxx”, ER"Xxx" AEEXMIIRR, FEUKREFEHIR, BE BEFNEL,

testing.BRRM T —RIIFATIHENERENINAY AR, LLWMALIFEY b.v RRBEFAITHURE, MNERA
BEFafsIRD, REEARE, VMERNSIEEN, BRI EMNELEFRTNEEAREL, BEARITRABSIER
1TERIGITENLR,

4=l =
AT
BYITR, A go test -bench=. FFEIRIENMERENR, WITFAI/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 Jgo testByflag, iZflagigrgo testF{THREMNR, ENFITMNASIEHFFS”Benchmar kXxx"” ¥
MEyEE, ZEflaghyhflaghiS, AGIRRNITHIIFTERIERENIR,

BT T UABEMEIE L, BenchmarkMakeSlicewithoutAlloc FITT 2000)%, EIIEFR 1103822 4
b, BenchmarkMakeSliceWithPreAlloc F{T T 5000, FIJF/X 328044 ZHFD,

MMREREE, BAMERRR, E@ILRMOERT, Ml l#—FRA, HaHl. XTRES
tr, ESESlicelXET,

I

ch=H

M EERFIFRIEL, EARITHENIZ2EEERN, IFZER/E—LENM:
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7.1.2 tEREIMA

o NHBWILAY _test.go”"&ERE;
o EIBWTLA“BenchmarkXxx" FFA;
o {FAMS“go test -bench=.”BIR]FFIAMAENILR ;

A3CRY(E B PAk(BookStack.CN) #4iE -126 -



7.1.3 FRBINE

EAAREI=E £
B Egotest EFRBIRAAXHE, BREWMTAR:

1. [GoExpert]

2. |--[src]

3. | --[gotest]

4. | - -example.go

5. | --example_test.go

HA example.go JRICEIXF,  example_test.go JIMIASIHF,

RIS 5
/E{tfgyflﬁ: example.go ':F'EJ,@ SayHello() SayGoodbye ()

1. package gotest
3. dimport "fmt"
5. // SayHello FTEN—{T%H

6. func SayHello() {
7. fmt.Println("Hello World")

10. // SayGoodbye FTENF{TFHFE
11. func SayGoodbye() {

12. fmt.Println("Hello, ")
13. fmt.Println("goodbye")
14. }

15.

16. // PrintNames 3TEPFAi44

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. }

RILAAEITEABRERE, 72alR—THHERmM7R:

e SayHello(): RBE—1THEN%HIE
e SayGoodbye(): BT ENHL

0

PrintNames()

=AHE, MRFR:

e PrintNames(): B2, BEHTFMapUBEEMIIRRE, S1TITELXRF2REVIY,
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7.1.3 FRBINE
RGBS
MR example_test.go FREIE3IMNMIRFTIE, FIRNEXXEPRRISANGE——WMN, MXXEFW TR

1. package gotest_test

import "gotest"

w

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. }

BIF MR a2 AN 5" Examplexxx”, EHR"xxx" AEEXHIIRR, BEE AHEFNERE B,
X=NMEHE D IR =M17=:

e ExampleSayHello(): fREMXRHRAB—1THIL, ER"// OoutPut: “#&l,

e ExampleSayGoodbye(): FMXERHBES1THIL, FEH”// outPut: “#&N, HPHEEHEST.

e ExamplePrintNames(): FMiXRHBES1TiaE, BRLXFAEWE, £A”// Unordered output:”#&
R

I FHAIERN S ZBRIENZEEFN.

AT,
TR, EF 9o test X go test example test.go mn<PBIRIBENMIK, WM TFFIR:

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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7.1.3 FRBIMAE

c =+
IE\?H
1. FIFMARBMBZEN Example” Fk;
2. HMMBITHHERRY// output: <HREFRFEH>";
3. MNBTEHERR"// output: \ <HREEFFHHE> \ <HBFFHE>", EMIBEFHES—1T;
4. MNEFREEHLRA"// Unordered output: \ <HIEEFHFE> \ <HIEFFE>", BNHEFHFEL—

0 N o o

175

MXF RN BN FHRIENETEFF;
MEMIAF L FEBE“output "FriR, MHZMIXBHR A ENIT;
PATIHARTAER go test , LEETZBERTHEMMIANXFtHE—HNIT;
PUTIHARTBAGER go test <xxx_test.go> , LEBHNHITHSE X HFARRIMNNREY
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7.2 B
RIE A @ B R R PIRIE T /8 7K AE,

£, BAE—SREMNANEMAE, UEMNNHEMER LGSR,
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7.2.1 FIRE

fada iV aNg

a])|

EEME, FINRREE—ME—MLRHEFPRITS NILEEES), tEUNERBTestA, TestBFITestC=/MMiKER
X

B, SMMNRERBAITHIRERTEMERENWIRLCTE, BARTUNAFURFZ=NUASFH 2 — MR,
HBIETIERFEM—X.

BRUbZoh, FMRERME TESER, TER(ZE 1A,
fope

&) B2 15l

BINEBB—NEENGIF, UERETBFNIRNERRE,

1. package gotest_test

3. dimport (

4, "testing"
G "gotest"
6. )

7 q

8. // subl AFME, RANEME
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 AFM, REnizm
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 KNEFAsubl. 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() HORBUIT=ANFMIRX,  t.run() EREFEERWT :

1. func (t *T) Run(name string, f func(t *T)) bool

name SEAFMEINRE, ¢ RFHFMLRE, XEF rin) —EHEEZ ¢ BITEREARE, REERTH
RITER, run() RENFBIDIERIIT ¢ , HEESEE ¢ WITERZRE, BRIE ¢ PE
A t.parallel() IREFMXAFHX%,

KR 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

MBEHARRTESL, =NFUREERTET, MERTRAFSIRRRXF—H.

F i as = L

B EEAFFRAFE rin() FEF—DISBAFMNENRF, MSEFLFMNRARIGERMN A "<RMWIXE
F>/<MGBBRUNIBF >, LLUN, ZiB4E run() HIBRFR“A=1", BLFMIXBF " TestSub/A=1", XNMEL
ENaG<LITHL Pt AE T,
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LR It

ETMIRET, PJAERITHIIRE—B57 ML,

teal, RPITLEAF“A=*"EFMX, BMARITERER  -run suo/a= SEENRT:

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=r Fll Testsub/a=2  FNFIMIR,
SHFFHEREMALNER  -bench SECRIEE, MAARBER

IR MWRAMTEEARNZSHENLE, M2 S0LE, ttdl, -runa BAAENR (FFNR) HBEFHNRE
‘S”A—")""J"‘%E FHIT,

M FE &
gIEREFS N FMiEEEsetupFteardownBE— MR FMNXEEH L, MRFMRXER t.raratiel() IBEFHF

%, WorgigmEHEZEteardownT, ERAMITINFERIGERsetup->FMixX1->teardown->FiMiK2..,

RFMIAFT e %R, WATLHEFMIREL run() BERE—E, run( FIMRIEETHAEFNRRITEREBER
@o

RETFIHBE, FHACIEXH  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.

18.

20.

21.

22.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

t.Parallel()
time.Sleep(2 * time.Second)

// do some testing

// FEFMA, TRFRMATIE, UBTER
func parallelTest3(t *testing.T) {
t.Parallel()
time.Sleep(1 * time.Second)

// do some testing

// setup
t.Logf("Setup")

t.Run("group", func(t *testing.T) {

351

361

Si

S8R

1)

SO

40.
41.

42.

FEEAFMRFSFIsleepT3s, 2s. 1sAFMERFALIITIAFE, BT
A BMRIEFR B FMiL 22 ITEREB M ITtear -down,

t.Run("Test1", parallelTestl)
t.Run("Test2", parallelTest2)

t.Run("Test3", parallelTest3)

// tear down

t.Logf("teardown")

1T PRI T

Run()

// TestSubParallel RiFIEZANFIMAKEI—NMAFHERIT, RZANFMATULZssetupFtear-down
func TestSubParallel(t *testing.T) {

BSAFMt &

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test

subparallel_test.go -v -run SubParallel

TestSubParallel
TestSubParallel/group
TestSubParallel/group/Test1l
TestSubParallel/group/Test2
TestSubParallel/group/Test3

--- PASS: TestSubParallel (3.01s)

10.

11.

12.

IS

1S

=== RUN
=== RUN
=== RUN
=== RUN
=== RUN
PASS

ok

subparallel_test.go:25: Setup

PASS: TestSubParallel/group (0.00s)

--- PASS: TestSubParallel/group/Test3 (1.00s)
--- PASS: TestSubParallel/group/Test2 (2.01s)
--- PASS: TestSubParallel/group/Testl (3.01s)

subparallel_test.go:34: teardown

command-line-arguments 3.353s

BT A eI A

1.

FMERHLZPITH (Test1REMMITARELER )

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

A
= *

| =44,

-134-



7.2.1 FiRE

2. tear-downfEFfIEFMIREREAMIT

FMiAERF 27Tt A0 geNR ;

FMRK eI AERIFF % 5
FiMiRiR M —FhE U table-driven XA&HYNIR ;
FiMiR T A= setupFtear-down;

A% Pk (BookStack.CN) #zE 2135 -



7.2.2 Main]liz;

BN

BB FMKE— N HEZ A ETF T AL S NS 4 ;Setup%DTear down, EXMEEMHEEZEENHARNHES
K, BRNFBEZEMNIIIEFM—L2EsetupFTear -down, XEFFHEEMainillif T,

FﬁiEMaln/}”Uiit EHFEIEH /\ func TestMain(m *testing.M) , E%%?ttﬁﬁﬁ*ﬂ’ﬂ/)ﬂﬁﬁ ;51 ijj testing.M }E’
., MNRFEATXHE—PERY, SeillEFBEAREEMTEINNR, mMaFMNiXRZRLETestMainifE,

NG
THEIBEE — Ml FREBRMaini Bi%:

1. // TestMain AFEHPITEFUL, FTRUNHATE#setupMtear -downtfE

2. func TestMain(m *testing.M) {

8. println("TestMain setup.")

4.

5. retCode := m.Run() // BUTI, EFELRTNK. HRENEARENME
6.

7. println("TestMain tear-down.")

8.

9. os.Exit(retCode)

10. }

EiREFd, BEITENRFHITH BTN SetupFiTear -downfXid, m.Run()BEIARITERABERINIE, m.Run()HRELE
Ri@iTos.Exit()ikMmE

NRFAEMIRTETNL, m.Run()iREG, &BEm.Run()&EL, ARMIXEMK,

E—REEFEMNRE, TestMainiTh, HSITSEILEKRMEN, NRMATEFEERHMSEL, oJUUE
A flag.parse() FBRITSEL, m.Run()FAEZASBESERENSE, BTSSR TE,
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A7, BIESRIRE—Tgo testRISLIMRIE,

B, BMNKENBEEMATF, EBMARMFRARERN, HX, BNEZREWANXELINGE RESHN
IR FECCARPIR T BEE SRR,

ATRRTIE, ATERTRERETHDSERLRNINE, BSHRMERERE, "JRAEILIREERRT %,
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e AN

18]7

BAERTMARBMFREE A testing. T REWSH, MEEMNIIRHBFERER D testing.s KBNS
8, ZSHETATERMNRERTRE, tLricitkBlEF,

testing.T F testing.sB BT testing EIFRIMMNEIEREE, ZEBRE—RINWGEZATEFRBNITRIE,
EEIN-EF—EREMMYE, FTAGOSTIRATMKRE —4 testing.common {FR—MERHLEEY
ﬁ'ﬁ testing.T *D testing.B JH\UE:_F testing.common E@l}r%o

Ky, HINESRE testing.common , BIFEMRKRFE, KRTHEASXINRIE,
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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AN~ ENEE, SrE—RKATMWEMRNZIAH, FWREREBE—Hiat.

common.w

FMAMITEREZIEFENBFMEZ ML FWoutputtl R, FENFEEZEHFHSKNIARE, BIwiERE
ZIB 2 ML,

common.ran

NREBREBEHMITE, b, BIEENISERHmEMNL, WNREGEMIXIKRICEZIAVIE, Mcommon. ranAfalse, Tx
ZEMREITIE,

common.failed

MR LBFTMRHITEN, MEHtrue,
common . skipped
DR RS DRk,
common.done

RAGHAMIAREFMNLBER, WIS TBMITFail() 2EMNHEERCMTIRS S~ Epanic,

common.helpers

FRMCERI AR helpRfl, HPITEIMAE, AiERASHNAREREXGERITS,

common.chatty

WNEsSITHI-vE, EilkAfalse, truel3TENEZ#FMAE,

common.finished

ISR LETMIRLER, MBEMtrue,

common . hasSub

FCMAIMEREER ML, HWKERL . Run()FEBHT ML, t.hasSublE M1,
common.raceErrors

ﬁ *.LI}I-"J 1 io

common.runner
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KR LTI ;0 [EES €=

common.parent

SR LETIE DT, BRI
common. level

MLHRER, LMIRTFMRE, FURHRERRHAML,
common.creator

AR 5% B PR A

common.name

IERENRERLREA, LEAMIXEEL Testadd(t *testing.T) , EHMEt.nameBl“TestAdd”, MiXLER, ITENMIRNLE
REBRIZA 5.

common.start

DT FF R IR 8],

common.duration

DRI AT fE 2R O RY ],

common.barrier

AT IR MAEFFMIZHITMchannel, WEMitlParallel, MAHEZSRMLERSHEHRE,
common.signal

BN FIMLL LR,

common.sub

FliRFIE,
R F3iE
common.Name( )

1. // Name returns the name of the running test or benchmark.
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2. func (c *common) Name() string {
3. return c.name

4.}
Z 7 iEE R E commonE AR TZ &R B R,

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()FAESMRCEHRIMR KM, ARHEIEIT, FAKIUAMEHLHFIMIR. MRE2BFMIX, MERTHRCH 7R
g¢%9t‘ﬂﬁﬂ c.parent.Fail() EEﬁ\lBﬁ&/U!IhEEEMO

common.FailNow()

1. func (c *common) FailNow() {

2. c.Fail()

3. c.finished = true
4. runtime.Goexit()
5.}

FailNow() AERLIAMFail ()RR, EAFITMIAGRARL SAIMLNFE, BT AR S AE— AR
A—AHEE, FailNow()RLBHLFINE, HRKEMEMMIXNIE, BERIEE SN HIZHIEAFailNow()
2G5, RETALE L AR el R E IR 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() AAEREREEZAL, BESFKE—IEFEEIcommon. outputtl 5 e, MEXERIBSR—ITENHEK, H
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HiLxkA&iFBAcommon. decorate () #1731, B EXHFREFMITS, EM—LEMBN(LAIE, BFE
common.log()B7i%, BLog(). Logf(). Error(). Errorf(). Fatal(). Fatalf(). Skip(). Skipf()

P
=

Jo

IR BRI RMBSRBERITRMEIEE T v SBRASITE, BUARSFTED, mEtEaENX 224
FTENHR, EANREITENASHB IR MIEENINER,

common.Log(args ..interface{})

1. func (c *common) Log(args ...interface{}) {
2. c.log(fmt.Sprintln(args...))
3. }

common.Log( ) AEAFICREEBE, @Edfmt.Sprintln() AZERBEFESFRGIEER.

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 () AEAFHEIAMIEREE, Bt fmt.Sprintf () EMFHEFIER.

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(), BMERBEBEFIRICEN, BMikLkLE##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(), BMERBEBFHIRCEMN, EMLLLkLEH#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. tricEMFAEL HE0MIE,

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. IFEEKFIEE Ha0MH,

common.skip()

1. func (c *common) skip() {

2 c.mu.Lock()

8- defer c.mu.Unlock()
4. c.skipped = true
5.}

common. skip () AR HALNE A EPNTIRS, LMt FeNE EfEE, RNBHESNE, ZEREXARICINEE Bk
i, SMAERER, MidERMABRTFcommon. failed,

common.SkipNow()

1. func (c *common) SkipNow() {

2. c.skip()

3. c.finished = true
4. runtime.Goexit ()
5.}

common . SkipNow () F3iAFREMIRABKIT, FARCMAER, &ERE AT,

common.Skip(args ..interface{})

1. // Skip is equivalent to Log followed by SkipNow.

2. func (c *common) Skip(args ...interface{}) {
3. c.log(fmt.Sprintln(args...))

4. c.SkipNow()

5.}
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common . Skip ()73 [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 ()F5/ENRCHBIRES help BREL, FTIB nelp BRE, BIEAITENMEZE, RIER help BREHY
RHBRITS, MR L—ERHPRHBINITS,
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fada iV aNg
=]7|

TBH O, MBEX, Rtesting. T(RITMid)Mtesting. B(MHEEEMIN ) HAMNEDO,

TBIEABIEEOPEX —NEhprivate( ) WFABRAE, RIETEMERFSKI T X UMNED, BHAKE
testing. TBEOFR,

H, xiEOAEtesting. THltesting. BAKA S testing. common®H B 25K,
= f—T\

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 TiXtEEN, FrlAtesting. THltesting.BRALI TTBIEO,

HPFBEO private) ATEGZEONE—E, MERPRKBHRENCKEIIN TRXESE, BTLTEFIRXNFA
BiEH, WAERIANESIMTTBED, MUAKRAFLBR~ERR,

EJMPES

Hfl#Etesting. commonZF AN AT B MEORISKI, FHANETRMARINGE L3HROH#ITHE,
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BT ARG, SNMLRBBEEER—Mtesting. TRERIBHHMARBSE, ZSREZRTEHIMILRRE
(INEERMPIT ) FICFKBE,

(e =F

e Log(args ..interface{})
e Logf(format string, args ..interface{})

Log()#Logf () ARICKAE, EXFIETRERIFHRIVESE;

PrickEM+icRBE

e Error(args ..interface{})
e Errorf(format string, args ..interface{})

Error ()Errorf () ARMFCHAIMIAKMHAIERKAE, RIFCMINRT KK, HAAZWNLRERE, T4
RN, BASIRESFTIE,

1‘_\155U|5l+1a% E ot 5)”\|Jiit

e Fatal(args ..interface{})
e Fatalf(format string, args ..interface{})

Fatal()#Fatalf () SiEfricHarMtLmM, 1ERAE, FREHFIMI,

*;llfifxiﬂgl

e Fail()

Fail(){XARERATMINIRS DL,

NP EAS S

e FailNow()

FailNow( ) #Ric S aTMIRZS D LM FHR H H AT,

it +ick HE AR

e Skip(args ..interface{})
e Skipf(format string, args ..interface{})

Skip ()Fskipf ()ARCHRIMIHRS AT FHIECRAE, REERE SR,
7 SO eSS dan
e SkipNow()
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SkipNow () FREMRS kT, FBL =HETMIA,

B EOE PR

BOEXFHprivate () HiER—MERFEIINAE, HBEMEREtesting. TBEONEFH—1, BMEAFPHIE
ML T hRprivate () FEMIIMIEMTE, BAGEIHASKIN T testing. TBEO, EAXEEMprivate()F
i%, private()AiEETtestingBWERRI L, SMEBAR]DL,
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fada iV aNg

a])|

E TR dItesting. commonfg, HATH—F THEtesting. THIELEH, UWETREZBTMEIITHNESAT,

R LA
/EEE_')EJ, src/testing/testing.go:T ES{TE{Q?EZEW

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: RRHFIMAREEZFEH%, NEMILHMITTt . Parallel(), MLLERtrue
e context: EHIMXMIFLIBE

EFcontextHEIERE 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. }

testContexth{ R EENABUWT :
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e match: [LECEE, ATEEMNIBHLE. TRE,

e mu: BEFHI, AFiEHltestContextRIERIAIL);

e startParallel: RTBEEMKXAIUFLZRITIIERIEE, MXFLABEARN, SEMEESGFZEE
HBENSE 4

e running: HEFHLRITHIMIEA LK

e numwWaiting: FEFHEAMTHMIENE, FMEEEHMITHNIXEEEEstartParallelEEAL;

e maxParallel: {AHEE, KINANRAKCPULL, BINETSE -parallel n FEXE,

testContext ST T A SRR T AL AIEE,
ZLEFEMIT: testContext.waitParallel()

ZID%—AHHUWEFH t.parallel() RBENFHE, INMNWEHAZRIZEEHENT, FERELRIHELANITHNLHER
RBEXE, XIMEBETEL—MEtestContext .waitParallel ()SEIRAY,

testContext.waitParallel()EHIVEBIT:

1. func (c *testContext) waitParallel() {

2. c.mu.Lock()

3. if c.running < c.maxParallel { // tNRUENZITHRIMNABGRARIRAME, HEiFERE
4. c.running++

5. c.mu.Unlock()

6. return

7. }

8. c.numWaiting++ // MFRLFHETHINARESRAE, FEEESH
9. c.mu.Unlock()

10. <-c.startParallel

11. }

RECIEL R B R, MRHFNSITHMISHRARKE, Ec. running++FEEREIER], MG
c.numWaiting++HREEFFEMHLZMIXER,

XEEMNET, BEESEFREEHREENMc. running, EREMHALRMINEREEASERC. running, AT
EEERONEARARM, —MRER, FEEIS—MMEALRE, c.runningMUSELTIL.

FAMIXLER: testContext.release()
LUHRMALERE, RiBiTrelease()TARK—MES, ATRHEMSHHRMIRNEL,

testContext.release()EARBINT

1. func (c *testContext) release() {

2. c.mu.Lock()

3. if c.numwaiting == @ { /7 MRERRBIEER, 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. }

-~ N LY /) —
MXHIT: tRunner ()
I tRunner BFHIT—NMR, EAEBEF AL, 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() // MAPITEREMRXMRIRERE
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—MNRIAEEIRE T Mtesting . TSHFI—NNLEE, MITECRFRAETE], AEEtesting. TS
EANMRERHHB T EFHLER,

tRunnerfEdeferiBAPIEFKMIZMITIERN, HLIRAE, REREERES.

ATEREEZR, EARRIEER T LKA LMLAET, thl, deferidad, MR HFIMEEESFME, M
SEEMAEFMRALER, NRIFIMAAFLMK, WESREBEMEFSHLIOMWL, ESHET, EFFHN19H
Parallel()#FIRun()BIETTE,

Bt : Run()

Run()BEATFREHN—NFME, XNFMXTARAFRMRREFHENEARUN() FERIN, MRAFREE
iEARuN () i, BLARFPHMEHRBHERKIAERRFARUN()FERIN, FIE, PIERINRERRRUN () 7%
=Eu]: 0

REBIRGI, FREIBARBRIRUN()FTEMTFR:

1. func (t *T) Run(name string, f func(t *T)) bool {

2. t = &T{ // RIE— N FKtesting. 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, // Fli{Ek+1
9. chatty: t.chatty,
10. +
11. context: t.context, // FIMiEMcontext5MEAHR
12, }
13. go tRunner(t, f) // EENERITFMH
if I<-t.signal { // BAESFGFFURERES, FINKEARITER, E4bllParallel ()47, MRESH " false', RHHMZEIR
14. H
15, runtime.Goexit ()
16. }
17. return !t.failed // REIFIKAHITER
18. }

BRN—INFUNAESSEIE—testing . TEE, ZTBEWRIRINANIM O EYE, ABCAFPEERIT, Sl
REFMIRERFREFMAIER

FMABHFMEARFMIAMITER, ZEARFMAIRE 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) // BEFFAMEAATAERES, SEMEORNTENG, AL TRCRKYMNFEN, FEHIT

4. FiaRBRM

5

6. t.parent.sub = append(t.parent.sub, t) // R¥SaTUEINAZIRMRKFZIRS, BRMKEE

7.

8. t.signal <- true // Release calling test. MANUARIEHAFEIEN, sMCMRLER, DMERMEARNERFFFRERUN()
9. <-t.parent.barrier // Wait for the parent test to complete. SFRXMALEFNAENES

10. t.context.waitParallel() // [AEZREHFAAE

11.

12, t.start = time.Now() // FFAFADIT, EFAMCEsNE, XFHE B

13. 3}

EFMiREERZT, SidpiEMtestContextSEMBATENE, BE—MHEMIEM, HFHLEATRAN, HWHE
MR EEES, L SFHHREMMREEFERESRTRMNAENRT, FFNEELTEYHEN, FEEHALEER
ZAiEEt . start AP St E],

BT FIERUN () FEKMANEIE, FHOE0LE— B AU LEXRNITE, FZ@ARMK, EBiEIERRD
t.signalEEFEA—MES, RMIHEMRUN() FFiEFIRER, BEHIT,

BIRIERItRunner () 73ASRIALEIG, IR, KMIXMEEEHEMIT, FREEANdeferiiiZH, Edeferd
B RMABEFMNAASEFMLRITER,

STEAMIRMIT: tRunner ()
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S5E2RMAMITAARENNR, deferiBaFEMNT FMRX, FL&MiXV4IEZE, HEINTELMtRunner ()X
TFimR:

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 /FIZRMCRMPITIE], FLEORFLAT RN B ARG R AT
6. M
7.
8. if len(t.sub) > 0 { // MRHFEFUR, NEIFEFHTH
9. t.context.release() // B/ME{TitEK
10. close(t.barrier) // BEahFlhs
11. for _, sub := range t.sub { // Z#&HAEFMKLER
12. <-sub.signal
13. 3
14. if 1t.isParallel { // FRYATMHIEFFRIERN, WEFHFERIT, 2T FRIT. Parallel()
15. t.context.waitParallel()
16. 3
17. } else if t.isParallel { // MRMFNMHEIFAEN, WEHESUEFHINAK
18. t.context.release()
19. 3
20. t.report() // MEHITERERARXNEREBE
21.
22. t.done = true
23. t.signal <- signal // MRMAKELERES, PAELEERERUN()
24. 30
25,
26. t.start = time.Now() // iCFMAXFFLaRTE)
27. fn(t)
28.
29. // code beyond here will not be executed when FailNow is invoked
30. t.finished = true
31. }

MAAITER, EAdeferGRERBNFMIX, BENHERXAL. barrierEE, AEFHAEFMNLRITE

ETEEME, £Ht.barrierEd, FAEAL. barrier S HINEEHAKRE, hEARESH—FAR, %
FHENESTNAT, BSESETHERALST,

deferd, NREMEHFIMXEEHLAIEH L, BLAGEREFTERMN—MES (t.context.release()) K3
—ANEFHMIL,
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2PN
18] 7|

RIFATEET, BATTARENSE —MEEMRART, RLHEBIHIFNR0 NKE, BAEHINHBUD. NZE
ENERURIERT SRR, PR T ARSI,
T, FAESHtesting. BRIESM, BB/ HMARIAREL, UHANRDRI KT EBESR:

o b.NZUEENIFEER] ?
o AEHRITEUNEISCHAY ?
e SetBytes()EHERIZREMT4?

* +
BHELEM
IREGEL  src/testing/benchmark.go:s EX TMEEEMIXMVEIELSH, FATRINELREZRN—LEMRHITHM:

1. type B struct {

2. common // Stesting.TH£ZKtesting.common, fFICKHE. REF
8- importPath string // import path of the package containing the benchmark
4. context *benchContext
5. N int // BRRIBRITAR, ARERFTREKE, £83E%
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)  // MEREMRKER¥
9. benchTime time.Duration // MEBEMNKE¥ER/DHIITHIESE, ERilh1ls, ALUBIES%' -benchtime 10s'#E5E
10. bytes int64 /! BRERAIRRF TR
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 // HEIFFIARHER A ECAIST SR B %K
18. startBytes uint64 // JTEFFIARESHERAERNTTE
19. // The net total of this test after being run.
20. netAllocs uint64 // THETZEFRET, HEPIEINAISTREEL
21. netBytes uint64 // HAFZEERAT, HERHEANKTF
22. }
HEXZEmMSWMT:
e common: Ltesting.THEMtesting.common, BEEHE. IKEEF;
o N: BNMRAAPRKBRITRE

e benchFunc: MIifE&

e benchTime: MEEMIXER /L HITEIE, EKiAHh1ls, FTLUBIEEEE -benchtime 2siETE
e bytes: BRENENFTEH

e timeron: iTBEENinE, Bikkfalse, BalitBtRtrue

e startAllocs: MiXEENEIEFRIERSEERIN R
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o startBytes: MIXEMAHERIERDEIFTIZL
e netAllocs: MIXERFICREFIIEMAINRE, AN : EREERSEEHITTRE-
o netBytes: MIXNH/FICKERFBIMNPIF T

K HERRIEY
BTitEY: B.StartTimer ()

StartTimer () ARBENTEIAYIALAFEXRITES, WERTRNSBMER, —RAFTERF B,

1. func (b *B) StartTimer() {

2. if !'b.timerOn {

3. runtime.ReadMemStats(&memStats) // ERYHBENENECERE

4. b.startAllocs = memStats.Mallocs // BFYHBENEN BRI R I
58 b.startBytes = memStats.TotalAlloc // ICRUETHRNENEHFTH
6. b.start = time.Now() /7 AT SSEhA A

7. b.timeron = true /7 FRETERE

8 }

9. }

StartTimer () AREMNITE, FCRIAMAEFSERL, FEEREE"-benchmen” 88, RFEHSRA, SHR
RERBEELERPHL,

{ZE1EitAT: B.StopTimer ()
StopTimer () TiHmFELIETHE, FRMMENAFKITHE,

1. func (b *B) StopTimer() {

2. if b.timeroOn {
3. b.duration += time.Since(b.start) /7 BN FERT
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 // FRBTHRARE
8 }
9. }
=EZIBMZ, StopTimer () HA—ERMIALER, — MR BRIGEESMNRITMER, FTUESKITHER RN,

BEEiTA: B.ResetTimer ()

ResetTimer () TEEITHZ, HNNESEEMBAHEREE.

1. func (b *B) ResetTimer() {

2. if b.timerOn {
3. runtime.ReadMemStats(&memStats) // EEYBIHRNENEEE
4, b.startAllocs = memStats.Mallocs // BT YRTHERES ORI S 5
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58 b.startBytes = memStats.TotalAlloc // iCRUBIHRNESBELHFETE
6. b.start = time.Now() // BTN SE s

7. }

8. b.duration = 0 // TEEFERT

9. b.netAllocs = 0 /7 TEERES IS

10. b.netBytes = 0 /! BEENENECF T

11. }

ResetTimer () LLE#A, HEUERHRR— MRS, MALBHENEK, 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,

"}

ERARREFRXEARNLENFHY, —BRETEINMFIH, BLARWHREPRHREEN “xxx MB/s"HER,
FHEE?%_ TMEREIEFTHMEE, SNRBBRANESLFHHRIBAFEE, AUFEAFRE

B2AEF, FNRBERMITHIZINGIE, WRBNBEFNRHREIREENMSE, BABAEMNRHIRE
SetByte(1024 *1024), {RIMFFMERBFEENITLIsHIE, BLALERPFIEIM “1 MB/s” (IFT) MER. =
LN ib e

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) // HEHENER%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

AIABRIMEAMIT Y —R, EZERELI1S, MEAIEEETILMIMB/ S,

WEAFER:

1. func (b *B) ReportAllocs() {
2. b.showAllocResult = true
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ReportAllocs() ATRERSIHRAEFEHRIER, S5H<1T8K" -benchmen” —3, EXRGEREATENNIL
BRI 28,

eI E WA R EIRY

MEENREZTZ AR, RENTESBEAREND.NE, SRERTITIRRER X, REBLXEANIRNEREK
DIERBERET —IRIEN,

BAEE—TERENRAARITGE, runN():

1. func (b *B) runN(n int) {

2. b.N = n // IEEB.N

3. b.ResetTimer () // EEGTE
4, b.StartTimer () // FHiEVTES

5, b.benchFunc(b) /7 BITME

6. b.StopTimer () // fEIEVHET
7.}

ZF3EIRED NEYE, AT IRMIRERE,

5T.Run()Zfk, B.Run()tbBFREIHN—1FMR, SEfrEAPEEER—NNXEZERRUN() FERBNH,
fiIEFB.Run()B9faSHE:

1. func (b *B) Run(name string, f func(b *B)) bool {

2. sub := &B{ /7 FEFN 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/ FBUTRFIEK, MRFUEARLHEBFURIRE FRKRERSHITsUb. run()
11. sub.run() /7 run() BREEHRITEZ R runN()

12. 3

13. b.add(sub.result) // BEMEIHERBIRLMNKG

14. return !sub.failed

15. }

FTERMMIRER R SEArunl () FEHRIT—KMAR, runl () FHiEHSEFR LIEA T runN(1), MIT—REBREERE
HreEm,

MIREREIR EURE—OERNBIEE, SA, RE—REREERKRED NEX, MiXEREENES,

B. NZUMA] 2R ?
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B.launch()HEEHLEREB . NIME, HITBETHRE:

1. func (b *B) launch() { // WAEBEZNMNERITREL, EFERARTLLERrun1bEB3hiTHE R

2 d := b.benchTime

3. for n := 1; !b.failed && b.duration < d && n < 1e9; { // &/HiTb.benchTime (BhiAA1s) BFE], ®mZHIT1e9/k
4. last :=n

5. n = int(d.Nanoseconds()) // TN TFREHITZ DR, 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) // BRISKENR, 4oiEKo0%, ZE/MEK1K
10. n = roundUp(n) // TR EEUEEI10M0FE%, F{EMIE

11. b.runN(n)

12, 3

13. }

AEREFLE, MERFEEENELENINGZRT, SMEENIZELERITD. benchTimeKEIFER, EKikk
1s, FMIT-EBNEXETERPRBRIT - RERESKIE, NRAERE, BAab. NMEZRBAARIAMSE
1B, MREERK, b NERENZEL, SUNREMNITNE,

RAKD NRWERERNMI0MERK, BHTHEREZNLRE.

RNEFANFIFETTHY ?

BANELEENR A, SIEYRIRNFEICAZIb. startAllocsHlb. startBytesHd, MiXERE, SHERLRNT
ESHRNRFERER, S2MEMRNEFE, HFicAZlb.netAllocsHlb.netBytesH,

FMRLER, SIRERFEFEIBenchmarkResultWRE, ZNWREBERETHHRSEAMVENLZITER:

1. type BenchmarkResult struct {

2. N int /7 R PREERATHIR SR

3. T time.Duration // MARFERT

4, Bytes inte4 // RPRBEERAMEHNT TR, SetBytes()REME
5. MemAllocs uint64 // NEXREENE

6. MemBytes uint64 // NIEFTEENE

7.}

HriMemAllocsFIMemBytesa BN b . netAllocsHlb.netBytes,
BARLH T REZIEMEIERR AL . NENF] BRIBRIIEZ VRE T,

BMRFRTFENRITEE:

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 {

8. return 0

4. }

5. return inté4(r.MemBytes) / int64(r.N)

6. }
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fada iV aNg
a])|

AEMRAARY TR TANAFI BB R, ESKMALGILLARE R, ERBERNBIELEN, BAFTEIIMNIRER
hll, Ef0TFREETRENIRRZTOITHNES, ARSHEFMFRMILE, RER/ERE —HNHRE,

* =+
BHELEM
BNNAR T RWIFREE —MUBEMRES, XPBIELEMWED 1nternalexample

1. type InternalExample struct {

2. Name string // MK BFR

3. F func() /7 MEE%R

4. output string // HIEFRER

5. Unordered bool // R BRTFH
6. }

tegn, REMET

1. // KWELFHS

2. func ExamplePrintNames() {

3. gotest.PrintNames()
4. // Unordered output:
5. // Jim

6. // Bob

7. // Tom

8. // Sue

9. }

ZRBIMHZ Rz, F=ENBIRSHMMRGEIT:

e InternalExample.Name = “ExamplePrintNames”;

e InternalExample.F = ExamplePrintNames()

e InternalExample.Output = “Jim\n Bob\n Tom\n Sue\n”
e InternalExample.Unordered = true;

SOt puUt REBITHINERH S,
RN A

ERGIMIR AR, FESEMRERLIHR, WEREMHHITERFIITENERS,

IR EREGERNE-EE, FERLEERIEENALN(EN), IHFMEIHEERNATEIWAL

EiEH, WTFEMRR:
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__.-"’-H

IR BAI TR RIS - ( Stcioh FTED »| /dev/stdout
\___/ ] e
imERE FRiEE
Vi

( Stcioj Jdev/stdout
M

R EEREEE

MR FHapTiER, MXERRERERD, XHEMNXTEPHESTHATUANEERFIZET,

MR LEREEAR

MEMITIRNEEATRLBRRFE —MstringRBTEH, ZEER5InternalExample. Outputi#{TLE
8], “EHE-RERKRMLEDT, FNMHEN,

BMEBAFNELT, ERBEEIARRANStringhBERE— KA, TFIBEATUEZELANStringEEH
FIEB#HITILL,

tban, HAEEZFFFERJ: “Jim\n Bob\n Tom\n Sue\n”, HEFEFEMZFH: “"Bob\n Jim\n Sue\n Tom\n”
: LN LY o/ —_

MR FIT

—ANZEMME, SREELPOTTE:

IR

AT

ik 2 A e L
EEREER

A w N R

TE, ATRBEEERE, THERADIRD:
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@]

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() // flE—/EE
9. if err != nil {
10. fmt.Fprintln(os.Stderr, err)
11. 0s.Exit(1)
12. 3}
13. os.Stdout = w /7 FRHERTH SUFEINBBCAEEMAR, RETA RIS A SRR LB S\ B
14. outC := make(chan string)
15. go func() {
16. var buf strings.Builder
17. _, err := io.Copy(&buf, r) // WN&EEFEEHIRE
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() // &EEPILHKBIES Achannelsd
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 EY
2
33. // Close pipe, restore stdout, get output.
34, w.Close() /! RIFEE
35. os.Stdout = stdout /7 PRERFRAERE
36. out := <-outC // MchanneldBUH ¥R
S
38. var fail string
39. err := recover()
40. got := strings.TrimSpace(out) // SKERERIRTTENF R &
41. want := strings.TrimSpace(eg.Output) // HEBRFRra
42. if eg.Unordered { // MR RITHFH, NHCHS FRBMILEF 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, NEHELBA L FRBIALEF 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)
SSF 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, DER—MIEEEAZEMEZELUE, —EREEEXA, EBXFAHAE
1ZEER, AGIEREBIEchannel R X3 g,

EMREZERITROMIL, MEdeferhERITRAEE. EWAT. FIERERFEF.
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8]7|

M (BT, MHEEMNRAERGIN ) , BB —MRIERE S EH R,

o HITMK: InternalTest
o MBEMIX: InternalBenchmark
o REIMIR: InternalExample

MAGRIZFER, BOMNXEASIWMEITEELEMIAF, MLRMITHR, XEMNEFSEME testing . MBIRE M RE
TiHE.

Mitesting.MBEN@MainTest A 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 BITIE

4. benchmarks []InternalBenchmark // Mgz

5. examples []InternalExample /7 TGN

6. timer *time.Timer // RGBT E R
7.}

BT, RN RGN ER T RiIZFEEHSMWMEFERE —Mesting  MBUBLEM S, EMXMITRHZEIESEWE
i TestMain(), EFRITMRMRtesting. MBIRUN () /Ai%, ENEEBITELE ST,

timer BFIEEMIXAIBAIETE, BTLUBESE timeout <> FEE, HMXHITHBNBEAIIENERFHITE LM,
=l

AT

TestMain()RHBERB—Im.Run() 7%, ZFAESPITEITME, HEEEMIXFREINE, NRAFPXIMT

TestMain( ) {E;&BiAAM.Run()BiE, AT LAMEEARSHEHIT.

m.Run () MXSHITIE, EoM—LEYRETE, th@rsR, EERSE. RIESEEREIE—RIIBIXMG

m.Run () A=A FERAIT =AM :

e EITK: 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 MIALEMXNAT, ERETAXE
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[

AU
RIENETR NS T SMIANBIEEM L ESTIEE, ATHE—Tgo testBIMITHIH],

Go BZMaLiTLE, go testRZEHP—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 () RBIARU T :
1. func runTest(cmd *base.Command, args []string)

GO @< {TLEMKIA, EEEXMENSR, EfargsllaiTRANEZHSH.

runTestBESAMABREMANE, MEMFWEEM—PTHBIXE, ARRIT.

TRV

go testizfTHY, RIEREIEEpackage WAMRT, BlAHEREXIEIIRELR,

At B RART(

YUMITIR F8 B8 Epackagelt, BILAAH B RIEXIEIT, BIUNER " go test”s(E" "go test -v/RENMIR,

KB FENT, go testfmiFHalE REVREXEFMIRSIMS, FEM—PTHRIXE, RERITHITEER,

BIIRIRT(

HMITMR A ENIEEpackagery, BIABIIIRIENIETT, FIGIfEA"go test math”RBENMiK.

BIIREN T, go test ABNEEM— N ZHFIXEF, HR3MITE. BIRIENZEG 1.10kRAEASIA
1, ESESNENMRERBEARKMIGEER XXEHPHAERF, TARITHNSEENEFPRIZEUINRNER, UEHS
st Avt [E],

217 Ll

UHE—ENRE, WINEFRENEHEN, BITUERNXAER.
MG RERT

MR—RMETR, HSRLPRE TTEFSH ES, BARRNERERER.
TEFSHESNT
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7.3.7 go test T{EAILH

e -Cpu
e -list

e -parallel
e -run

e -short

o -V

FEIBNR, WASBRLALEREZINES, HERTIWER, RESUHEEE-LESZHINSE, &
HARER,

EREFLER
MBHREM, MAFREERT, MENEFFREARHEN, ARPLHE cached TH, RRREERE.

EREFSERWFERE —ENFRM:

o AFXMAB Zi#tH RMASHE ZAN—KEE2—;
o RRMIBMBEXGIIMEEESZRIN— K2~
o ZHIKI—RMINEERZRINNT;
o FXMABITEARIIRIRN

TEER—MEREFIHT

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%, EXHWRERTN, FRPITHRENMNEFHIRNER, ERPcached” BRI
RMEFHIREL,

sEEIETT
MIXRHER— N E R EFSREEPNESH, MAERER, (ERERANHEREE —1MNSH” -count=1",

THER—NBRAZEFNF:

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 NEFHIRING
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7.4 go testS I
go testIEBEBFSHLF, BARNMMEREDNGERE—, EREHTEENSHIZAOUEHRZESZSHNIAIZR,

£, BNEENA-LEERANSY, BUmEHRENZIMETHRE, FREEETNERZEERZE, UME
ETFHREER.
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7.4.1 %

iy

[

go testBIFEFENSY, —LSUATEHMRANEE, S—LESHEFMAIRIT.

BEXNMAEBER, vetflpprofiEXxMS kRS

il JmiE RIS 2K

-args

, BAETHERRXATHBIEANT

f8Rgo testif-argsREMSHFEMINFZE, BEARMMINERKSRIELSEREGMLRIE,

-args/aE P AMHES NS, MESHESEUFHEEAEAN, BIMS8M—

#,
1. // TestArgs RITIE/RAMAEAT -argsSH
2. func TestArgs(t *testing.T) {
3. if !flag.Parsed() {
4. flag.Parse()
5 }
6.
7. argList := flag.Args() // flag.Args() R[5
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. }

AITIAETEAS

-args FEHNFESH, URFR, SIMTHEAR—1 2%

E:\OpenSource\GitHub\RainbowMango\GoExpertProgrammingSourceCode\GoExpert\src\gotest>go test

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.

3. ok gotest 0.353s
BT S -argsiEEFELNIAINSE,
-json
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-run TestArgs

N string, HEREIFHHEA
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7.4.1 %
-json S ATFIERgo testiFLERMEFE#RA jsontEX, LAHFEBNMECMIXEEMER.

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 BREBELEMNTEGIRIRITIER, ARITIER, MAERAISMERIZERF,
RBILSHE, go testERMM AR RIRITIEFFRE/IGR BR, MITEREMR.

AREIENTE

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 SBIBEEMZHFIXHE" TestAdd” FHFREIZRTE R, MEMITERE, MATUEBENITZZ
HHIFEF,

Ay

W

3

-bench regexp
go testERARMITHAEMIR, (EF-benchSMATNIET, THRIETHASNIRELM.
HAENFRADAFHEAZRTHOMEENIL, MRBHTHREMLEENL, ERESK” -bench 5" -

bench=.",
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7.4.1 3%
LEAERIIENRIARXN AR EEBEX LRIEN, MEMEEXA,
EEENBE N T = MEBEMIL -

e func BenchmarkMakeSliceWithoutAlloc(b *testing.B)
e func BenchmarkMakeSliceWithPreAlloc(b *testing.B)
e func BenchmarkSetBytes(b *testing.B)

EAZ8" -bench=slice”, BBARAMNUIAEREEE"S1ice”, FIMESENAIT, F=TMANRSIMIT,

WFEEFNiRmERT, LEREZELEKRN. #— 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. }

MARHGFEBANF, FMRHNBFRFEUARMRBFEAREF" /"R, CTEMNAFEFEERES4MNIR:

e Sub

e Sub/A=1
e Sub/A=2
e Sub/B=1

MNBERT=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 MEAEMRAIMITAIE, NERIEE, MNERERIAR ELs,

BN, MEEBMEEENMIRMIT2s, MESEJ: "go test -bench Sub/A=1 -benchtime 2s”,

-cpu 1,2,4

-cpu SRRMHE—NCPUMNRRIFIR, RHILIIRE, BAMNIFIREBIXFRIEERICPULLIR EGOMAXPROCSH 73 7!
Mz,

tkan“-cpu 1,27, LB MNURENITHRIR, —IXRZE1/MCPUMIT, —R2A2/1CPURIT, a0, EHHS "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

MRERPMIXBEE-2. -3, -4 3R NITARIGOMAXPROCSHYE{E, WNERGOMAXPROCS K1, NMAER,
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7.4.1 %1

-count n
-countiFEFMNUMIRMITHIRER, BIARIT X,

flgn, 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

AT BB R 45 2 IR 4
FISRAER - coun I EMITRRIRRTIERE T - cpudll, BAMEESHCPURE T MITcountiEEHIRE,

EE, RO ARRD-countF-cpus, ELRIIT—IX,

-failfast
BIABERT, go testSAMITABMERNIL, FREITEIMINESR, TiemINSKEK,

-failfastiBEMREMINLIMEN, WIZENHSIEMX, IEBREMMNAFTERNITH, EBERIZICNHE,

-list regexp
-list REFIHTEMMMNREY, FREENMT, ME, FEFIHTFEL,

flgn, ERSE”-1list Sub”MARFIHBEZFMXM =DM, ERIIEFML:

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 A K B,
YMLERA . Parallel () AEHMILE HH LN, BZEBAHLREES, BHiNERTRSECOMAXPROCSAN
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7.4.1 3%

A&, Ethamid R EEEESS,

-run regexp

BRI ENRANAITRITANAFROINK, [EMLEMNS -bench 24,

-timeout d
BRAERT, MR HITIET 109 Sk BN TE &,

plet, FHANEBRESENIRENLs, HARFESSHMIXMSEBRMIESL:

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%A

o IHFMEE: -timeout xsIX-timeout=xs
o IRYIZE: -timeout xma¥-timeout=xm
o IZATISE: -timeout xh3k-timeout=xh

-V
RIANEAT, MAERIITENERMAER, -v SEEIUITENFAMBS,

MM T, SRITEHES, AOASERSFMEEER

-benchmem

RIANERT, MEMRERIITENEITRE. BMEFEERN, £RA-benchmemMF]MITENEMEENEENF N, B
0 “1’F"EEE’JX‘I?R;&

1. // &B{ER-benchmem
2. BenchmarkMakeSlicewithoutAlloc-4 2000 971191 ns/op

4. // {fFR-benchmem

BenchmarkMakeSlicewithoutAlloc-4 2000 914550 ns/op 4654335 B/op 30
5. allocs/op

LEst, S MRIFIE XEMEEIARERE, T RAIFTR:

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

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

3. gotest.MakeSliceWithoutAlloc() // —ixifk
4 }

5. }
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% J\ZE : httptest

RIENATgo testATFHRITMIX, MEMIAFRENK, EwebNAEFPEEZTESHMARHITRE, L@
EhttpifRl Bt R, LWHMERE —M7AERTITHERRLIWebiRSS|[/FEFin, httptestBBEIGoESHIIweb
Rz IR BERIREIRTT R,

httptestr] AT EAVRIL ZMwebfRSZBMZ %, UMK A/,
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FNE  BHE
RGOS NAPERIERE Z, ERZEEAINSNREEXREER,
GolRfft TR ERSES, LEALS m—KMEER S, FIHAMEER 2R,

o —RMERIZE: ERBERIT—IX, FRERL;
o FEHAMTERTZE: ERBIBEAMMEHEITIR, RIEENELLE, BUHXKAEIT;

FEFRENMAZIMMENRBUELRZE, EXNBEASSENRE, REBAL—MROIBRERERZFIXPL,
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9.1 Timer

KNI, BAXE—REENBOERGEREERRIE,
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Timer3Efr LR —MEBE—SMHNENEE, NSIRENNEEME—1FMH4, ZIMSHETEASRHMchanneli#
T8, ZFrBAMEBE—F4, REATimer RMIT—RFER, XtbRTimer 5TickerIREZMX B2 —,

Bidtimer .NewTimer (d Duration)®[AEIE—Atimer, SEKENFEFAIATE], BIEIZIRGIZIENM A —INEMH,

,JEEE_';EJ, src/time/sleep.go:Timer fE)'(TTimer%Sl}EéE ) L

type Timer struct { // Timerf{F—KEN, WEEIRENRE— M.
C <-chan Time

r runtimeTimer

A W oN B

TimerIMYRE— 1 channel, 1TV E)ZIRMF{EiZchannelBE A\ZR%AtE], HEI— 1S4,

ERBAINATimer WL/ NMERZR, RRBNAEINZIMEITTIE,

ER=

1% 7E B A A 8]

BRFNEEA-—IEERIZEBUE, EEETLEREN, BNABILEFKZEETEEER, MBIRE —MER
Btfe), FELLRSEERFPINIREEHRTERZBRIERIR, MNHIE DB,

GO BB ARERMIAZE, LA —MERTEFRUE, EERNAENTRBAR:

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 HIERIK, BidselectiBAiiconnFtimer.CANEE, timer
AfFE1sEEtimer .CEASUE, tNIR1sWconn T8 EEHIE, MEAEIKT R8T,

ERMITEANTIE
BHBEERAEESENRAMIING, WFREBHR:
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9.1.1 REFFA

1. func DelayFunction() {

2. timer := time.NewTimer (5 * time.Second)

o

4. select {

5. case <- timer.C:

6. log.Println("Delayed 5s, start to do something.")
7. }

8. }

DelayFunction()&—E&#EFtimerMEERRA SPITRERAE (FTED),

TimerX$9phEO

B E R 25

EF7E  func NewTimer(d Duration) *Timer FHE —ETEIEIEIGIE— N Timer, Timer —ZEIEREARITE, FFEE
BN BTN L,

KPR E, BIETimer BREE—MIIMESRERFTIFME, ZIDEEEEMBENTiner, STimer i EIZIAR
ATimer EERLZ SR EIFASEMH. FANSKMERB(TEEZRMNA,

{& 1ETE A 238
Timer SIREFTSEHEIL, (51T 28007555 R

1. func (t *Timer) Stop() bool

REERARENZRE R BB :

e true: THRBHFIEL, FEASBEEHLIZX;
o false: EATESHEAIFELE;

KRR L, RIETTHNBEEREBEMARTIFDERIRZENE, FANKIMFEER(EEREMNT A,

EEERN

BN ENSRNECFELLNENE, JRBIEENFENNE, EEHENT:

i

1. func (t *Timer) Reset(d Duration) bool

EENMFXR ELREFEENSE, BR. HiRE{EHEEETNRMNREE,

FTEIEME, EETNRRATTUATEERBREVER S, EIERNERA TR ETINERRIHER
FIEMERES, FEREREEDRA]SE, REEFENMENRNISHIERARE,

kfr £, EEENBEREBNRATIFMERIRZENEE, EFRENEG, BIEERNBERATIPNE, FHMISE
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9.1.1 REFFA

HEEBA ST RN A,

sots et 43

SRl

SENETTiner SN, tineBERTEM T —LEBMTTE, ESENHR TGRS,

After()

BRRITMEBESFHEENRE, REFKRENELENE, WKBEFREMZENS, MLFAMERERMERSS,

func After(d Duration) <-chan Time JI/AGIE—NERES, FHIREIERNEZNEE, N TFREFAR:

1. func AfterDemo() {

2. log.Println(time.Now())

3. <- time.After(1 * time.Second)
4. log.Println(time.Now())

5. }

AfterDemo () FRFTENRT[E)E]FR LS, SKPRER—MERTEE, EBRBREEEE

AfterFunc()

FIEFA G FHRHBNER—NAE091BA, EfREBdAfterFuncr]BAE RIS, AfterFuncBIEEA:
1. func AfterFunc(d Duration, f func()) *Timer

ZHEERENERIRESPITERES, Fu:

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) // FFFERYE

8. }

AfterFuncDemo () FSEFTEN—Et[E], AREMAAfterFuncBII—NERR, FHIEEENBLERMNIT—NFIETED
SRR A,

5 FEHGIFAAREIZ, time.AfterFunc()@FTMITH, MUAFRERAREsleepSHEENMZEL, &
=] BEER B LA R AT IR IR R FUAT,

=+
lu\zﬂ

ATNEENAT Tiner VB NERGRMNELD, FENETBNATicker, BARZHEBIKIRAET,
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9.1.1 R FF4A
TimerRBEREW T :

e time.NewTimer (d)BIE—Timer;
o timer.Stop()EEHEITimer;
e timer.Reset(d)EEXFITimer;
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9.1.2 SKILFRIE

iy

[

AHHANTimer BIBEMATF, ESRESHTiner (ILIRFEE,

B2 ABHANLUR, BA— N TimerBRERHN T —IMHE, XNMPEEE

&A= RIAY[E,

kfrE, BMcoNMARFEE— MMETIAREEMEBNTiner, XMHES
—/\i‘ﬁ;‘EXE’JEM’E XAMERFTimer MS MR RIEH AR BRI E ':F'o

R LS

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: B, LENAREILEERIEN;

o r: runtimeERTEE, ZEMEMNAARETIRNERES, W EEMARAN;

XEBMNIZIRBERRIEMTiner BN, Timer . CEIEMETimer BFRY, Timer.r 2EEEKENER 2L,

runtimeTimer

RIEFATRE, eIE—Timer LR ERIE—NERESZ LT IHINIZHTT

ZEE runtimeTimer , EEEHYH, BRIE— N TimerEXERIE—

o FANEITIEE runtimeTimerid BAGHY1T JoSRIAZIERTHY B /Y,

/JEEQ)@ src/time/sleep.go:runtimeTimer ;”JES{TE%I}EFM

1. type runtimeTimer struct {

2. tb uintptr

g i int

4,

5 when inté4

6. period int64

7. f func(interface{}, uintptr)
8. arg interface{}

9. seq uintptr

10. }

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

/7 iU ETE A ES AR
/7 TS ETE A ER A T AR

/7 LT SR A RS R)

/7 LETRER S FRA R

/7 ERSBSARA AT AT AR H

/7 WA PITERIIEEN S —

/7 ERZHMENPITRIEEN S T (XS BRAEMBRAEIZR TER)

nEBETiner 2814 Y

AE%E’\JEWME

NruntimeTimerZTE, AFIPER

HTimerZIHE, ABSETimerEE R

, TEARHIT

II/—
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9.1.2 SKILFRIE
Hpg 9N T :

o th: RAKEFEruntimeTimer FIER4E YL ;

e i: YFiruntimeTimer EtbiNEPHI FHR;

e when: ERTENESHAVATE;

e period: ERTEEEHMERKEIMR (X FTimerRi%, LEERO) ;

o f: ENEMARMITHEIRERL, EARBZERAENSH;

o arg: EAEMMANMITEIAERKNSEH—;

o seq: EAEMANMITEIRRBMNSHT (Timer ARNERIZSH) ;

\

SRR

—MNEREFHZS A Timer IHKEN—MIMEREIE, R THARGERIHEXMIER LR AIDIE,
BAMBERENETHRMNBREDEL NG, &7, BIEEHENAETFITRE,

AGEMiEEruntimeTimer FRARAR, HIZE when FERIFABERIruntimeTimer#ITHEHEF, TR FALARH
fTruntimeTimer REIFIE XERE £ , BIFERL T —RERES.

BIZETimer

HAPRBEBETimer FIKHL, EEEER:

1. func NewTimer(d Duration) *Timer {

2 c := make(chan Time, 1) // flE—1EE

3 t := &Timer{ // HMETimer¥iBLEH

4 Gs @ // HARMEE

5. r: runtimeTimer {

6 when: when(d), // fiRHE

7 f: sendTime, // fil&/aHITER¥ sendTime

8 arg: c, // R JEPITERE sendTime iS4
9 3

10. 3}

11. startTimer(&t.r) // WALEEENER, RZLruntimeTimer MEIZRSYMERMET, RAGYIRLR
12. return t

13. }

NewTimer () RRMIET — M Timer, AFIBTimer.ri@idstartTimer ()3 ARGIHTZLEIP,
Hrfwhen () AARITE T —RER 22 & B4 B 8], BN FIETE]+NewTimer () S4d,

HrsendTime () 754 @2 E 0 28t & BT RIZN{E :

1. func sendTime(c interface{}, seq uintptr) {
2. select {

3. case c.(chan Time) <- Now():

4. default:

5. }

6. }
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9.1.2 SRIQ JRIE

sendTimexW—MNEEBEFHSEH, EEXEESERAOEERS ASRIAE,

BIETimer EMPWEESE —MNENX ( make(chan Time, 1) ), FTBATimerft & At @ EEBE AR EKIZANEFE
®, sendTimeE5EENEH,

ZFtAsendTime( ){EHselect AR — 1M EMdefault N, RENEEMAE#MTickerthEAsendTime(),

Tickerfi&Bith2@EEHFREARE, ERFRIEZFINEIBEBEWHEE, FLAMERAselectFHER— M =Hdefault
N3, WfRsendTime () ARFEE, Tickerfit’Zh, MRBEPLEE, WARXABOEEREANE, FRH1E
EHEEER.

startTimer(et.r) BIEASLIZEruntime®, EFEFAREruntimeTimerEAZ R IDIZRIEAR, HENR
Zihi2 (WRAZARPIELRABZITIE ) , FIFANAT, SFEERBRAADENBENA,

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, QERMEMETiner NRAIHETEE, BRESTIMT :

1. func (t *Timer) Stop() bool {
2. return stopTimer(&t.r)

3.}

stopTimer () BB R AIDIZIEZTimer bR, BIARBIE, RAMERRBRTiner FRASXAEE, WEEHF
2 IZENER IR,

AAMIERETiner EAREME, Timert% 5, RAMIESMERZTimer, FTAEStop () MITRIBRMER:

o Timer®Kfitk, RAMIEELMBRIZTimer, Stop()
o TimerB&f%k, RAMIELERMBRIZTimer, Stop()

[Blfalse;

R
REtrue;
ZE, BlE—ANTimer REEWNT:
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9.1.2 SRIR R

stop Timer(#f[$)

=
=

_______________________

EETimer

EE&TimerWREtimer TMARFEMIZRMER, EcFAIES EEEFRIMEI R ADIZH,

BEEXRPEETINUNTATR:

. 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&f%, 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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HFFIITimer Bt Bl{RRIBEZ (L, FTUNEERZAMIENMNELSRETK,

FEIEME, RBEHUMRA, Reset () NXFATEZFEENTinerBEEZM AN Tiner, REBXMIEHIRD
ERERiRMEfalse, ZAMMNAKRERANTREENRE, EREREGORENNANFERE hGoHARMERN
Egl)

MBRAZBULLEEFAReset (), BrgEER|Reset () MTimer il FRHITHIER, LB RIESEIFTNSEH,
MM AR EmM —ETE M, RN —EEEE.

[

wcn-H
e NewTimer () BIEB—NMHEITimer R4 R A IDIZIEIT;

o Stop()BHAGAINIEMPRIEERITimer;
e Reset()BAIARSAINIERIRIEEMTimer HFBRIN— NI Timer ;
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AT, BAIXKEREBEENSETickerERAZREFRARIE,

A AY{E F P (BookStack.CN) -184 -



9.2.1 REFFA

ﬁﬁfT

Ticker ZREHAMER 2, BIEHAMEMME —NEH, Bl Ticker ABREHNEEREHZERDLE,

TickerBIEIBLEMSTiner R —5:

1. type Ticker struct {
2. C <-chan Time

3. r runtimeTimer
4.}

Ticker¥t4MXJ|EE — 1 channel, IBERBYEZIRASFLE1ZchannelRE N R AT E], HEI—NEH,
EEIETicker N SIBE— 1 BYE), EAEE/MEANELR, XthRTicker5TimerRFEMX I,

A, tickerRXFER MRV BEL"FE, HREES=EER"E, WEFSMN~EEH,

ER=

B ERMESS
BE, BBREENAG—MES, EEHATUERA tickerR5H,

TEAWEER, SRisicxk—XAE:

1. // TickerDemo FFif RtickerEatifix

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 RIFLENEERHKNEM, WRISHEITEN—1TET, IREETRERIESMEE
FHEH, BT tickerFAIMMEAEETEASMG, MU LA EFSEAMMITENRE,

ERREES
B, BERE—LESTOHTHRLE, L, ARELEHS:

o NREFWSAWE—I, TERDELARE;
o BAFHRERFRAT, TESAHHAE;

THRBERARELRFIGR:
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1. // TickerLaunchfFifE/Rrticker RE&{EE A%

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, ZEEME#H, RE
21. Launch(passengers)

22. passengers = []string{}

23. 3}

24, 3}

25. 3}

26. }

LFERBHforBRRNREGRELE, ARERBELRE, BHRELE, selectiBAIRLFIMiticker .CHESD

BRE, BRIENARREMEES, IRLBHRE, WHMERSCYLH, LHENHARE,

Ticker¥ oMz

h

B E T 2

{EANewTicker FFiARIFI ABIE — N EHAM ERTEE, REURELNTF:

1. func NewTicker(d Duration) *Ticker

(EAER 2N RERIStopF T EFP] AR IE — N A EIMEER 28, RERBLINT:

1. func (t *Ticker) Stop()

FEIBNR, RAERFLTN, EREASAENBZNEEFEASFH, BEEHFTIRXMA. EEEEATMN

AR {E A Pk (BookStack.CN) #i2
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&, £mEMEREZENER.

TickerfEAZRZVERN, BNEFERRME, EMIIFLHEMRCPURIR, RIERIECPURER, EiFHANE
2, BEEEIIMATicker LURIENBIFME ST,

B 3 [

MRRT, BONBIN—NERBHAEKEAREFLL, LLNERLIEMES, LA AER— A EERAITickEREBRIKE
ERERNEE, RMRERNT:

1. func Tick(d Duration) <-chan Time

XN ERBAEBEIREREIE— N Ticker, EFARROEER, AUEBEFERELLZTicker, L, —EEZEEEA
REERIAR,

wHixRP

Ticker AFforfE@iAR, RESHMBBAIARFMECM, FEAGERT —NttER0)H:

1. func WrongTicker() {

2 for {

3 select {

4. case <-time.Tick(1l * time.Second):
5 log.Printf("Resource leak!")
6 }

7 }

8. }

LENRE, selectBRiEMcaselBRAINEHREE—NEMNE, forfBRXSNMIMITselectiBR), FINRAES
BHRM S WERZREEUEFECPURIR, RECPURIRFER,

s

Ch=H

TickerlBXxABRLEWT:

e fEMtime.NewTicker ()ReIEZ—/EREE;
o {ERAStop()RELL—NERTEE;
o EMRFEATEERN, BMNETERFME;

TBAWRFBERE, MRESAHEBANE~

ARNEEFIEEIGitHUbINE, KE~ [FKEMA
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9.2.2 SRIQ RIS

[

BU
AEHFHAIMTickerBIBREMATF, L8 REBD T Ticker IKIRIE,
XPRE, TickerS5ZaliftfTimer L FEZEMEE, LILFIBLEMFIRNILIMVIGEIEER, E—FRMXIEIESR,

Timer IR, NEEEHMAEL, EHMAETiner BENHR., MTickertlBNSEE—NS4MAEH, E4
SERBXERML, IRTEXNEFLE, EREKNMEL,

R LM

Ticker
Ticker fiEEMSTinerREZREI =L —IE,

/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: runtimeEhrtss, ZEMNERNALSIENEREE, W LEENBEARRN;

XEBEMNIZIRBERRIEMTicker #IEL%M, Ticker .CEIE[ETicker AFPR, Ticker.r2HEMEKENER 2ZLI,

runtimeTimer

runtimeTimertt 5Timer—#, XEBERBEIR,

LI RIE

BlZETicker
HAIRBAIETicker fSHL, 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), // TickerfRTimerWEZLGEIRAT periodX NS4, HEHRE timer B—RMEM, EE FHIMEM
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 hEH4ft& I EHA,

HrfisendTime () FHiAERE RN 28 it & B HIEN1E:

1. func sendTime(c interface{}, seq uintptr) {

2. select {

8- case c.(chan Time) <- Now():
4. default:

5. }

6. 3

sendTimeEW—MNEEFHSH, EEXEESEROEERS ASRIRTE,

Bl Ticker ERMNEEEE —MNMEARX ( make(chan Tine, 1) ), {BRTickerfiZMEHBEREMAMLEN, MRE
ERRRIEREHREGE, BasendTime () BARFEE, MEBEKERY, FRNERERFRRBHIEK,

ZE, SIE— N Ticker REEWT:

A } : i

i i sendTime i | i

i Ticker i i i

i C - i r r r i

i r i i T i

i | : startTimer : i
RAFthiE EiithiE
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(E1FTicker
ZlkTicker, RREEMNIETicker NRFEIDIEF IR, BHEELMUT:

1. func (t *Ticker) Stop() {
2. stopTimer(&t.r)
3. }

stopTicker ()BENBEAHAAMDIZE X TickerBlk, BIABEE, RAMERIZBRTickerARZXAEE, LAESR
AP BIZiZEEE R,

ETimer REMRZ, Ticker{RLERNEHEIREME, MIAFTEXTREE, LirLREEHRZERIE,

&, BIE— M Ticker REEWT:

Ticker

=
=

top Timer(fflfs)

_______________________

Ticker¥BEEHEO, miTickerglZEAEEITEEEELH,

FERIMNIENRTicker BERUAENEL, BUE~ERFME, SFHLBFECPURIR.

e NewTicker ()EIE— #BITicker XL AR IDIZIEIE;
o Stop()BEHIRRMNIEMIRIEERITicker;

TBAWRFBERE, MRESAHEBANE~

AREXEBIHEIGiItHUbINE, KRE~ =FENA
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9.3 timer

TimerFfTicker&{KEIEEM timerRiTA, K/NTHIEHAIRFtimer FSLILRIE,
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[

AU
FIERNNBT KM ENSETiner AR ENEETicker, XHMENBAIDLINFITLERE, CIEE R
BARORIUE, MBEESREARAWDIE, RAMER—NIEFREIERSE,

£, BMNERXIERADERMAEEILERN, SIECATE>:

o EMEBRERMTLABUREMTFE?
o TERERUFIMASMH?

o TERERUMFIRINERFIDIE ?

o TERTBRUMFIMNREDIZHMIFR ?

ERY S 171

timerZIELEM)

Timer#MTicker BIBEMRBFIN T2 —1F, “EHEHIE— runtinetiner FEBIMALG, EXNMFERAIDIZFTLEIR
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 // YFTEE T ET RSt imer Rk
3. i int // heap index /7 HETENREFET RS timerfE AR
4.
5. when  inté64 /7 EETEREE T X R ESR)
period int64 // HBERA AR RIRS (ZIRETimer, [EFRA0, RRAEEf
6. X&)
7. f func(interface{}, uintptr) // BRI THIRER
8. arg interface{} /7 ER AR TEREE RN S —
9. seq uintptr /7 ENHMANPITREEENS I (XS PR EMEUR AR TER)
10. }

HA  tinerssucket (BERARAMIEFMtimer B, BE@BEMIAKFfEtimer, M 1 ERtimerFIEIHFEITF
*’]_—‘o

timersBucket#URELEM
ﬁﬂ];EE_—F timersBucket %GE?:*L]

1. type timersBucket struct {

2 lock mutex

3. gp g /7 SRIEMER R INFE

4. created bool /7 BELEBNERAEME, KilAfalse, FIMENENRHERtrue

5. sleeping bool // BHAIRNER (gp) ERIEMER (AR tPEEMND, ERIMURNINE, IAgpStRNEER)
6. rescheduling bool // BLENRE (gp) BRDESE (MRtTENIEME, BapsEF)

7. sleepUntil  int64 /7 BN IR YRR REAR A ()
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8. waitnote note // BAEARFEREIRTEAE (RUCRERFE)
9. t [1*timer // ENEUE
10. }
”Bucket”i%ﬁi‘cqﬂjz,’%%”ﬁ”, EE%EE\ Y ’ timersBucket %‘j\jﬁﬁﬁtimerﬂ’ﬂﬁ%ﬁo

e lock : EFHI, fEtimeriEiIFIMIREEEA;

o gp : BHRENIE, MEBNFMINAAMDIE, XMIMEEEREIETimerKTicker A 4R ;

o create : RBE, RREAMEREEE;

o sleeping : RAMIEREEER;

e rescheduling ! RAMERBEHRE;

o sleepuntil : RIFMIZEEIRZIEERIAT(E] (WRBIHERES TRERIRAIREE ) ;

e aitnote : IZRIMRERRT{ERIRYIEAN;

e t : RFtimerMtls, HiAMANewTimer ()NewTicker ()FRHESBFHMtimer FRILLIE & ;

BIXENZEERE, RAMEEEXCIRENBMEE, ENBIFMEEIRP, REDEATIHIHLERIXM]
J:|L0

=fEhTh

BATickerRffl, FAIE— FTicker. timerFltimersBucketx%, BRIEHK(IIBEZRIET 3N Ticker, AEA]
ZIEMXRINT:

f fEEHER
Y
Tiek - timer
o th #EEHET
i=0
: JEEHER —
timersBucket
Ticker > timer
th : s :
C 5 e5Hsm t B timer timer timer
r i
A
fEEHER
- -
Ticker timer
C th
i=2
i
A

EEHER

BAFeIETickerBf&4%Em— N timer, X Mtimerfg@timersBucket, timersBucketidRtimerfy3g54t.,

timersBucket#izH

BT timersBucket BIRLEMEIAEE], RAMEARITIIHLHPEPRIZ Mtimer, — P timersBucketBEZ—4
RBHIE,

SARPEMNBEESH, —NREDIZ]EGIEENDRA L, FrAGoTESIAY IR LR T Z M timersBucket,
MBS RRDIZREIZER 2,
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RIBEMEL, NMIZIE comaxprocs “NtimersBucket, LAMEFRDERACPURIR, BEERIEIFRIMENSSE,
FTSCIEE, GofESLINAIFMNEE T4 timersBucket, BRI HIF=E T XLEB T,

FUHIZCIZEN RN, FERIERENProcessID%64K i+ EER 22 AN timersBucket,

TE=/MHECIREREN, ERED MU FEFRMR:

| thizoL | | hize6 | | thizes |
N N4 N o

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, EEPRINMIEISNH T3/ ProcessH,

—RRIERT, B— 1 ProcesstihiZCIEMERENHFE— M timersBucket®, 2B LGOMAXPROCS AT 640t A
S B MProcessH T E—/timersBucketH,

E R 23 T

BER LEMNBIREN, THERT timer 2UNFITFMER, A BRI ER B[RRI IENLE],

S E R 25
B — N ERTEERIEITTE, AIETimers TickerEfF LD AFE:

1. gIE—1EE
2. BIE—AtimerHB&) (EELLtimer fAETimer, MERALKIDIEFAEENtiner, )

BIEEENSARIECSHINE, XER(NESXEtimer WBENERS

8%, 80 timerBWINEBIABTFEAD  tinerssucket B9, FTAE—LREAEEFE—  tinerssucket , EFRIVEEERE
%; ll%%ﬁﬁTjJ‘*EFﬁEE"JPFOCQSSOF ID 5 timersBucket ;&éﬂ-&ﬁ;*ffﬁ, ,n%Tj'zE timersBucket gQZHE’J—F*TO
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1. const timersLen = 64

2. var timers [timersLen]struct { // timersBucket¥H, K&:A64

3. timersBucket
4. }
5. func (t *timer) assignBucket() *timersBucket {
6. id := uint8(getg().m.p.ptr().id) % timersLen // Processor ID S¥HKEKIE, 5% TR
7. t.thb = &timers[id].timersBucket
8. return t.tb
9. }
E, -2, HHAIBItimeriE— timersBucket C=ZRTEhlo

,\/A; ﬁ/\tlmerﬁﬁlz\;ﬁ DD)\EU timersBucket EF'O Eﬁﬁﬁﬂ]ﬂ]ﬁ, timersBucket EPtJ])#EPﬁﬁEtlmerE’\J}Eﬁ,
AR timer AR ZIRIDAR B FZERY, MmaiBtimeriRiB it &R EHEFI— N /NLiE, AB4timerild
AN timersBucket BT FESCRR EthREHEFANTTE, RN XNHEF2IEMEMINTEEHIFRITIE,

JBTE  src/runtime/time.go:addtimerLocked() CRIEXGAEEZRMOtimer:

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 FARERHAARBER

6. tb.t = append(tb.t, t) // RIEERES

7. if IsiftupTimer(tb.t, t.i) { /7 HERIRASERE, fMEEEHHIF

8. return false

9. }

10. if t.i==0 { // #HFRE KWFRAREN BRI T AN, FEREHFERLIE
11. // siftup moved to top: new earliest deadline.

12. if tb.sleeping { // UVRFERENR, MEZPMESRAMERTIMARIE R 2%
13. tb.sleeping = false

14. notewakeup(&tb.waitnote)

15. }

16. if tb.rescheduling { /7 WEEE, WEEPMESRAEFIARKE R ZS
17. tb.rescheduling = false

18. goready(tb.gp, 0)

19. }

20. 3

21. if Itb.created { /7 MRBRGEENEN S, NEHHYMELIEHERE R
228 tb.created = true

23. go timerproc(tb)

24, 3

25. return true

26. }

IRIEERRIZME CEAVMLLRE R, XEMIN/LRLR:

1. WRtimerBIRtERHME, BLASIWENARRIVE, RFIEGLEENEFMIERN;
2. RSWREREEXARMNtimer NEIEN, HAR—EHHERE;
3. #MlAtimerfs, MRHAItimerBE THIN, BREFNtiner FEIZHIE, BASMRERFINIZ,
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TERR—MNINTUELSEY, BPREMEBRR—Mtiner, EBEFPNHFARESMASHNTE, BEMIBFA
REAERPH TR, Eftimer 152FHMNAN, MAGERRLBEIHAENLIS TR,

FERRIZ X, PR EGoSSMAMERMWRINNXHE, EAMSIENTFARENSERR, HIRENEIR,

B 2E B 23

YTimer MiTLRSK TickeriAStop () WMAMA TR SHIMIR, M cinerseucker FIBRER SERRINE R 35HI
12, EERTEMRE, MAKIEE, EICRBAR,

timerproc

timerproc ARFEMEM BRI, EREEXEIRENBCIZABINN, —EENXKFEHR, U
R timerssucket FPHEEMER, ENLIEDUENRS, THHEERNE, AREAER, BEREMESMH,

i timerVEHMASRE, RIEEEEREAMENZZRREREBIFRIEZIEIH BEEFMALE,

MREPERESHFEMLR, WARMBIFTENERES, WeINHRLMRATER, EXEHNtiner MAL 2B
B,

timerproctIBEHHRIZEIWT :
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ol N EAER

- <

e

FEHA=RT MiERtimerd
. =7 D

ERTFEATE
FriFREEf

SR M o1 B

iR it FE o] #)

SUE AT icker BHEN BRI BB Ticker BES MIStop(), BNAFEREEE, Fo tiner SSHASIE,
RIS T

B, SIETickerMBEHARRITE, RAKRMTickerWEEFRIEMY; HR, RAMIER R ENEETAT,
AEERREEMN, FAXDLEDZINFLIESH;

MRENET Ticker, NRZHIEFIFE AT ZTickerftimer, THIfMASEH, WRTicker NBEREEE
Stop(), LRGIHIELIESHREBE, REIGBEFEAREMICPURIE,

TBAWRFBERE, MRESAHEBANE~
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AENEDIHFIGiItHUbINE, KRE~ =FENA
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9.4 =61
RIERA T TMRENBEANSZERREENXG, ERARNFEERINEE.
SEFRIB &R ETicker RRMEBEMIZRBU T /LiH:

1. €I TTicker, RICEFERLRGStop;
2. MBIt RIEDIIStopiEa;
3. FESNE=AERLKEME;

WFFIFM, HEFECIETicker FIEfEMAdeferiBa¥Ticker®ig, LN T EAINEG:

1. ticker := time.NewTicker(1 * time.Second)

2. defer ticker.Stop()

{EAdefer2%Z £, AARBIRMBHNASHT, LERHITRBEEIUER—1TH,

ZEERAARNB=FENERBRFFHENCE, IRBAIMFEZE - LEEFNEMLFER, BFTRIZE—1
HCAMI B BRI RERREENRG, REPERANpprofTR, AR MERR, FHMNERSGEESS
BEXRET,
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k

I
I[]

BIEFAAFR T TickerBIKMFIE, ELMETicker iIRAENF LB R IRMTERY O],

.H.

TR —NMEINRA, ESNNFEERRHEIIIR AL SRS

NMASR

B2MiT—1"m, FEEEEM TCPUERREIEARS, RGCPUERXREMRIARIT100%, MEHM TS, 253
HEE, O AETickerfERAR L, Bl TTicker, EERERESERMEMN,

ZmBEEREEMRS FZNEERE, ERRE LN —MEER O, EREE, FAEMENpingXERSE,
AErEfE E RSB A UK EllackiiiBR 5% AR 55 28 2 (BRI 4555 (0] 3L,

YURMERAT —MNINRHIFHREME  tatsushid/go-fastping FRffping, ZEGN BN TEFR:

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:

EESIES
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eI, BIET100060R5388, EXRS4RERIAZWKWIE, EEFCPUFEARBR, ERERICPUEREE
£21AF)100%,

HEEMRER M EZ(EApprof, XFpproffERAGERFENBEBSEEXET,

{FEFApprofBEECPUFERAIER, TEREECPUEREI4:

Showing nodes accounting for 11.33s
Dropped 94 nodes (cum <= 0.86s)
Showing top 10 nodes out of 29

flat flat%s sum%
.27% .80s 66. runtime. ExternalCode
.88% 2.19s 18.¢ runtime.siftdownTimer
.zl% . 4.3 as runtime. futex

.80s 66.27% ¢

'.195 18.61% &
A.33%

runtime.chansend
runtime.timerproc
runtime.usleep
runtime.selectgoImpl
runtime.lock
runtime.selectnbsend
time.Now

3.31%
0.93%
3.76%

W LA LA .[.. .[.. ﬁ.-;: P '-.IE] Ju Ch

L T T T o T ¥ Y T ¥ I ¥ 5

»\J:ﬂlz\,{éﬂj, CPUEE%%&runtime@E ’ ,J:F'EF.":?? runtime.siftdownTimer IE,—EtimerprocEPE’\J—ﬁ\EJJ
1€,

BEApprofEBXRNIARAK, TEEEWMLRIEFERACPU:

pr..FI top -cum . - N
) g nt:-l:lm accounting ‘|']F 70ms, 25.93% of 276ms total

flat C
6] 0% 230ms 8 ( runtime.goexit
¢] A% g 3 /ping.( h»—- kone
] fping. 4 .Run
fping. ( .
fplng.ﬂirglp
fping.HeartBeatCheck
svendor/libs/loglib. (*Syslog) .msgSend

[P

e
6]
e o
8 A% § net. { erl Write
¢] : ; ¢ 25 .9 net.(* FD) .Write
70ms 25 25.93% 76ms 25.9: syscall.Syscall
(pprof) | )

.,;:? (s

MEERIAE L, CPUEERKpiIngtRREA, HH ping. (*Pinger).run IERFFRAMFHI—NMEO,

23T pprof S HTET NS At go- Fast ping B MIRUN ()OS, MARStineriB%s, ATEE
XEB, MRMEBEEERET,

tbat, BSR4 — FTicker FiFHERNINSR:

o CPUBRERRBEHS
o CPUERERZEEAS

IR AT

i [elERYRSEping . golIrun () F5iEH, ARMRFGE, ABRMTESEL:
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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: // IEERH, FRXkHTicker

8. wg.Wait()

9. return

10. case <-timeout.C: // #BEHRH, FKKHTicker

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, kXMHTicker
29. close(p.done)

30. wg.Wait()

31. return

32. 3}

33. 3}

34. }

ZERCHE R AEDL, XITMRBRBHON, EBELOLKREXRATicker, SHHIRMEE,

EXANEHEEZWEE T, IUNEIEEEREERBINT:

1. timeout := time.NewTicker(p.Timeout)

2. defer timeout.Stop() // {#fdefer{RiETicker&/EH<IT
3. interval := time.NewTicker(p.Interval)

4, defer interval.Stop() // {#fdefer{RiETicker&/EH <A

B—MIERAERTicker REMKRABARISMAFMEE, Lo, RHEIETicker GBMARIEL, HERHRELER, X
MIER T AR ENEIETicker, HHMAREMZRME,

BE, FEWMHER, SlE— N Tickerfg, ZIREFEAdeferiBaAXxATicker R2HFMSIE, BEH, BEREIIATL
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BEFEN T IREVERSI IS, T/2RE T XHATicker FIEHME,

BAKIRFERE, MRESNHEFLNE~

ABRXEBTFHHBIGItHUbINE, RE~ [IKENA
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$E  EE

BFHXK

iB/5HME (Syntactic sugar) MBS RARETENMZER reter 0. Landin RHK), ATRRWIZES PHIREM
KERIEE, XEEEZANIHMINE, BEMERIRSE,
EAKE, KEEE, XEEEAMUASH

=57

MmINgEE, dmIXRMIERBNMEREEEDL 1,

EENE, BArRitABRERTEEE, thETEILAErANEMES, tbETEILABHEE, AT BREHA XA
ETHER.

GoiE

it

EIAHE

RERMEEERT TRER

=, HIR, RREHE

W

i}

BETIR, B#MNSNMAXIRMEEENRLZ, BEEENRESEFNENBRARS ZEHIFKM,

AR {E A P4k (BookStack.CN) #i2
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REFRTE, "JUERAXRT var NEEREAEREERB ( = ). GEEAEME L, LERERKE
BREEART, MAUER var FR-ANLEBTERWERBROME, A - AJ—PIL

ARHANHE = W—ERFSWBREINN, BAE % — L,

A% Pk (BookStack.CN) #zE 2205 -
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RIS

BEREEKREERATEEEERN, LG TEmXE:

= FAXRFBIAEEAME, FTERTANR. AEMEMNARNBHSRKENA, REHMIN/IEEIIEERE,
BZFeoARZRM TN REERFMEZ - HEXHYE-,

EFEITE - B, BABEEE-TIXLAE, BRESZSERWE-T, JTFEHELFRITNEI,
H
rif=

A E—

ie]: FERBEmHtA?

1. func funi() {
2. i:=0
3. i, j =1, 2
4, fmt.Printf("i = %d, j = %d\n", i, j)
5.}
=

8 FERBR A REEET RS ?

1. func fun2(i int) {
2. i:=0

3. fmt.Println(1i)
4. }

AE =

o) FTEAEEmEta?

1. func fun3() {

2 i, j =0, 0

3 if true {

4, j, k=1, 1

5 fmt.Printf("j = %d, k = %d\n", j, k)
6 }

7 fmt.Printf("i = %d, j = %d\n", i, j)

AR A4(E A Pk (BookStack.CN) #iE - 206 -
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8. }

W

=

At

E—

EFmEmT:

&E=

EFmmT:
1. j =1,k
2. 1=0, j

XBEEEFEMRE, block ir HFERN], 5LEMN]ETAERFERE,

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

-207 -



10.1.2 {5 AN

[

AU
BARETEFAXMEEZEAERRAE, BEEREILEFE—NRIM A EETFIRENEH,

BERmAXA = EEE, RET—REE, U INERRT — T EMREMAN, KKRAIUMAHEE,

AL

N

M —: ZLEWETEESEMSH
BAVIEER - —AFIUEREAGE, KFESH:

1. fieldl, offset := nextField(str, 0)

FERBEXTHANEE, FRARMELEEHRITRE,

MRZXHANEEFN—NBRENE - ENMSEHRSR, R TEXF:

1. fieldl, offset := nextField(str, 0)
2. field2, offset := nextField(str, offset)

offset R EF AR,
EFBEFLET 40, EFEESIAFNTE, RARIETEMENRTT, BEEA, XRGoRHH—MEENE,

o 5 - EMIFEHMTEN (WMfield2) , MLEHBIEE (Moffset) MEWENSEHE, NBHEMES
BIfFA.

[ % 0= E{mu;ﬁﬁ? E%,—%Kﬁﬁﬂ’\], gﬁ'\tﬁ/ﬁ\%ﬂ_? no new variable on left side of := 4

BAFTRNEFRFRARSIARBEZ AR~ a1, TEFRMAEER—MEAEFREM, MRHMEREIERSE,
BRAEMEETHFNEREE, A—RBAEFAENEREEXREIFARTRME, REZSIARE, XTIERE
FXANEIE, BATEATEENEA,

A ANEeR T RSB
METRHRREATEMT, BA - RERINALLBEERTREN.

tean, BFmEXAE:

1. package sugar

2. import fmt

o

4. 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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ShEB, PICAIERERK = KR ERFOMMMNER, EIAERMRE. WEERAEEL MR RIMERY,

21g—1 =L
L = {FHE 0]
VPR IR T HEEFERE, BRAT - ERATTMENE, TRFEEHEHE.

THREREESXNE, ERTHEARGE, 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. }
AELEFBEN= errE8, 25err51FerrREFTE—MERBHE, = BRETHNEE, FAh2Serr515
errBTANEE, 25err53FerrEBFRE—MEAE, = ENFEATerrBREIEHMNES, A2Serr53

SerrglE— 1T &,
MRiRIB2Serr518erriEiE, MEBRSFEERRIVER,

BAKIRFERE, MREENHEFANHE~

ABXEETHBIGItHUbINE, KE~ SIKENA
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10.2 A] AL S ER %R

iy

[

AIESRBRIBRBIENSHAIRAIE, IXNMSBNEAIUNRONHS N, FRAIZSHRBNHARES LR

RiflE ... B4R

ttﬂﬂ fmt EQqDEU Println

1. func Println(a ...interface{})

ARG TEERRGE, IMETHE-—THFRE, NBREERIREFHARK,

RRIFAFE

HIES— AT ESEE:

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 EREARBIBENAITRAIE, HSH who HEILSH,

XA R L F B SR MEHE S SR ER T

o AJLSRWTERBSHIIRNER, NRE— (NHAERSERFIFIXX) ;

o AJLSRERBAIZIE NN RENTH;

o AILSWETUANE, NMERERHMAIMEN ni1 HLIE;

o FJLSHWIMZMEREY (MRFERTRLEMNUE X hinterface{}£E) ;

{ER =G

FAMER  testing BIAFAYExXampleBZRIAEE EE  creeting EBRIEY ( BRI T sugarB i) A%,

NMEE

BATTESEMN, TTESHARTUREEN, FIg:

1. func ExampleGreetingWithoutParameter() {

2. sugar .Greeting("nobody")

AR {E A P4k (BookStack.CN) #i2
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8. // OutPut:
4. // Nobody to say hi.
5. }

xBOEERHASH, TESHRMEBNE, Rilhnil,
REZS NS
BRATESEME, FIESMBATNERS ME, HIN:

1. func ExampleGreetingWithParameter() {

28 sugar.Greeting("hello:", "Joe", "Anna", "Eileen")
S // OutPut:

4. // hello: Joe

5. // hello: Anna

6. // hello: Eileen

7. %

5
i
I
K
W
57
=
]
3
O

TSRHADAIUEREE—MIF. SBEDIFTEMER siice. ..

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. }

RERRA.

lilkuR

IERNFEEIEN—RE, ARARRSERFNIA, tMRREBRAIERNIA ERANIAHXZHEEFE

ZE, RITBEA—SME, WRABAIHENR IR, FIEESFAIMERIAARIEL,

4 4%
ILAzD

o F[ESRWNEMTRIIRED;

o O[ESHUEWIIEIFRAIER;
REIEFAR, JESHEIARIE;

o REFMAR, JESHEICEALIA;

TBAWRFBERE, MRESAHEBANE~

ARXEEFIEEIGitHUbINE, KE~ [FEMA
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%+—% : GOEEMAEH

GOESHRRMEHZNEARI], ENGOESEENMBER, 7T ERMRARFERITICIRRARIRE R RHTR
$O

24, ERFIEEGRILIETNEEITIZ, MNERIREW coroor FN coratn IREARZRI(, thATE(ERITIZEFIBRIFKIA,
Bi#—w, WRETFSCOEESNRAEIETER, HIEMXLETREUSIIIENEZRZ1NGCOESA, ZEMXLT
BEWSSHMERIE, HEETHEGOIES TN, bl import EERIRR, MFINLEGOIES IRANE] ANFIXLEIAIR,

KEFNENBFNELREENTTE, BNAE—LEMEES, bW coroor . corath &, REEFHNESNEE NGO
BSRATIE,

AR A4(E A Pk (BookStack.CN) #iE -212 -
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SXRZBFFERAE—, CoRRBES N TEFIE, REE, THERISAETRERMIFLSNMEG, FCXLAMGT
BE-EHEATHIIZR, FBER GolangiESFE, HATH, RIEFEBRITRE.

ETRBINURZE #HG18 (gol.12.7.1inux-amd64. tar.gz ) BB ITIHEELETTE,
GBS RRIEEEE, KEEAA=ATR:
o TRAUMITHS

o IREPATHIMETE
o BHEGOPATHIFMETLE

P = = L ANAN
1. EERANITHS
TSR ERES T, Y. EESAE, BRIEEER SRS R,

—RRfER  /usr/local/go REFMEBELRIINGE, XNMERBIMRE corcor , BIGORIEE R, TEFER tar @2
BLRBBERIEE B RN :

1. tar -C /usr/local -xzf gol.12.7.linux-amd64.tar.gz

2. REPATHIMESTE

GO T FITHITIXETZET  scoroot/bin BR, BEERZERIMAZ ratn METEFR,

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 swome/go 1EJ corath B3R, FJMRIEFZEIREBEM corav B3R,

MFZIREAREMIGOPATHE R, PJBMFHEMMA  ~/.bash profile H,

1. export GOPATH=$HOME/mygopath

BME(FER corath EIAB R, HEHIIETIHMAZIMETER, X7JLAitbashiRF] corath TE,

XEFEEIEMR, coearn ERFE coroor f8E, EANMRAFIINESINEFERRSBRIFNTERX.

4, MitZ3E

LTERTHME, IUEMNMNMEFRRIE—T, BRIERENERER, UWEILMZEEEN,

@UE $GOPATH/src/hello/hello.go 3‘(14: :
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1. package main

3. dimport "fmt"

5. func main() {

6. fmt.Printf("hello, world\n")

EEHAN  scopATH/src/hello ZRiFFHFHIT:

1. # cd $GOPATH/src/hello

N

# go build
3. # hello
4. hello, world

EFEEEEHH hello, world FMAIRRERTM T,

A AY(E F P (BookStack.CN) 3 2214 -
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SREFRHIGOES AR, MFEBLEIRRAMIR, GOBSMAALIIELIF LR mmiams + REFHA

FRGOTES AR L RMMARIFILIE, BEHRALRMEIZENBER, MEEEMR,

1. MIBRGoRFEER

BT go env BLEWRKEFR, KREZRH ocoroor IMEEEMBERMBR, WTAR:

1. # go env
2. GOPATH="/root/go"
3. GOROOT="/usr/local/go"

go env ERL MRS GBS HERIIIME

=
QE!

FERREBTRXEIIMED coroor F  copath

BTIRER m BSMR coroor FEMEAIEFREIF], ELUD # rm -rf /usr/local/go o

2. MHFRZRERRYRTIRIT A

GORRFABITURRHRE copath/bin BRTFEMAIMITMG, ATREEN, WEZME

ﬁ*$, fﬁﬁﬁ rm E—E’v\ﬂﬂﬂ[‘?ﬁﬂﬂﬂ. tttzl] # rm -rf /root/go/bin 4

iE: tNRGOPATHEZSNMNEXR, EEMRENTNERTHbinE R,

3. MFRHIRSE

BIMEZE coeatn MBR, ZMREE MBI —XLRGCOM A RWIREM,

METE—MREFETUT/LAXEH:

e /etc/profile

e /etc/bashrc

e ~/.bash_profile
e ~/.profile

e ~/.bashrc

A LS IR, |BRRAMIRAREIBIFR T .
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