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L SRS T

Playground n A fi] & e AT — AN/ MR RIIBIEVE . 18 AR 7 PR AR, SRR 298 F SR FREPLENIN I2 47 /) T
Foo [ E R DUE RO RifJu, 4E53E A3 Goth F AU B, IEHbug i 4t S 45t 7 W45

HF Playground #21 Go Tour, https:/tour.golang.org , &—MRFIMGOIEFT NIHRE, BEE TEZEAM S ML
FUTLELRIEAT M LB /N T

4%, Playground F Tour 45 —2&R%I, ST AE S AARAERE, 1 ELIR Ay A 10 SR IR0 — S R4 Bl 1 BRI a0 SR AE 4 1 A is
T R BT R B, T — S R M SEEG, URATRE R B H R IR TREF . FIEHR T HGoE 5 R R R 5,
M https://golang.org F#E A RAZAEIE LA (B BB RIKIR, 1L KM Gopherfi Tl 4 7 H ST IR M S A4 A 75 5
e, TR A T RE 2z BRI B O ANE R R AL B B LR ERE O, SRS AT LATE B U b4 5 FiE 4T Gofg)F 7 .

Goifi 52— MR H , KA LA hitps://golang.org/pkg [ bz i o4 2 R B SRR ) SEBACEYS AR 3 S e 4 —
o IXHE, PRATDARBER 2 BRI TARR, I iZm ik b — 2o RO, B SUOUR T I Lk Goflis .


https://golang.org
https://blog.golang.org
http://talks.golang.org/
https://play.golang.org
https://golang.org
https://tour.golang.org
https://golang.org
https://golang.org/pkg

o

Rob PikefIRuss Cox, VLK&IRZ HAhGoHHBAIAZ O R 7 22 UAT A B B T AR TR, AR A BRI GE RRB IR ZA T
RZ H BT (EHER B SO BB,  Yoshiki Shibata™ @& (140 1 1 T AR BN, KR T i 2 58 SO 1 4
o BAVAEE BHA TG —Mra E, R AP T EEZMEBrian Goetz. Corey Kosak. Arnold Robbins. Josh
Bleecher Snyder#fliPeter Weinbergerss A .

FATIE K Sameer Ajmani. Ittai Balaban. David Crawshaw. Billy Donohue. Jonathan Feinberg. Andrew Gerrand. Robert
Griesemer. John Linderman. Minux Ma (i%E: HE A, GoHlB\ii. ) « Bryan Mills. Bala Natarajan. Cosmos Nicolaou.
Paul Staniforth. Nigel Tao (FE: {HZ2FEEF KK L&k Howard Trickey#s Hi I 2 A M E R EI . A TEE K David

Brailsford flIRaph LevienJ< T~ 2878 3¢ & 31

AT K E Addison-Wesley (11445 Greg Doenchil 2] TR £ #i i, MEBITAmtAA 3] T BSkE 2 B, ok B AWA =B BA T John
Fuller. Dayna Isley. Julie Nahil. Chuti Prasertsith¥|Barbara Wood, E#HRATIMI#HOH B,

Alan Donovanf§5&%i§f: Sameer Ajmani. Chris Demetriou. Walt Drummondf1Google /s & [{JReid Tatge 7 ¥ fili f5 7845 A 1] 25
HAY; i Stephen Donovanfiid iR & W — SR, LA A ZE T Leila KazemiFE A ikt T K EEBIE /00, FEHGE 1R
TE O SCRFXANTE .

Brian Kernighane il igidt: I AR 5] 26 A it O N 9 2%, ARARIZ 2 R A PO 5 VR B o RIS B Al 19 22 -7 Meg FH L AR 22 11
KA SRS IS HE

20154E 10 T 44y


http://genius.cat-v.org/rob-pike/
http://research.swtch.com/
https://github.com/adonovan
http://www.cs.princeton.edu/~bwk/

Y= >
F— Al

AEANFGOIE S HARALE . AR T R HEBAURGIES, &HELIFERRRND, SHEHANER. AZEMZEEI R
B FE PR IR AT REB RN M BLSE =B . S8 T TLANGOFE R, 35 M 1) 32 M 7 BA (K SR AR L PRI A 3 38 B I o) 25 P i A Al 45 e
Ko IR, B—BASRPMBARS, HEHXWREF RS — TGS IERARE .

AT SN, SF M ERREE, %8 E CABKIE S NERSINE SEF. #Goili 5 K, HEHXmMEx, ]
B A BIOISEREAGIFGoESIEF, FrLl, EMHABKAIEARE C SRR .



1.1. Hello, World

AL AL G hello world” EFIRIFAEIE, XA 75 I T 19784 AR IMCTE 5 24 (The C Programming
Language) (&F¥E: AF1E# 2 —Brian W. Kernighanti 2 (The C Programming Language) —BH1E%) . CiE 5 & HiERm
Goili ZFWitHEE 2 —. XAMFI T T Goili & — i L F &

gopl.io/ch1/helloworld

package main
import "fmt"
func main() {

fmt.Println("Hello, fit5")
}

Got— 14 HIE S, Goik 5 M L HAER ISACHD S MBI st LIPS & (B S5 - Goll 5 fefiti TA#E
RIS go IR, o AT —RINIT . WBEH— DT arSHiLrun. XAr&g i — 24> L.gokh R I 3L
P, BEEPESCHE, FREAT BRI TTHIIT M. KRB SRR AT 2T IR 1T )

$ go run helloworld.go

ZTEA, XA A

Hello, {45t

GoiE & JiA: % FfUnicode, ‘&Rl LAALEE 4 tH AT 1E 5 (I SCAR .
WA R — RS, RE A B mIFXMER, (REmES RSk . AL Hbuild F a4

$ go build helloworld.go

XA A A AN 44 Ahelloworld it AT $04T ) — 3 S0/ (3. Windows R 48 A2 B T $h47 S8 helloworld.exe, #4407 .exe
Ja) , ZJEIRALABERIZITE (FE: fEWindows R4t FTEA 21T H 4 Ahelloworld.exefr £1217) , ARALMAFEE (1%
i FONEASHEE, FTUAFRIOLE RGE TR s, S48 .

$ ./helloworld
Hello, {4t

AAi, PrA fos TS L #E — A7 hRie, FIATZEEARIT, W BLMgopl.io Mt b A A 6 P B AR HARAD -

gopl.io/chl/helloworld

AT go get gopl.io/chi/helloworld T4, AL LIRHUARED, FEREIRT R H 3 (22 HGitHg R AFH T A, I
X R i UM BIPATHI B AR B . 75 DAt N, FEEREFGOPATHI A&, FHMAI K
E $GOPATH/src/gopl.io/ch1/helloworld H3) - 267FD107%HIZ7?EE1152HE"]5|\?€0

KT TRTFA Y. GoitsMAILIEIE (package) L, WAMTHEESTEMAE (ibraries) BCEEE (modules) . — /M
AT BA H 3 P — N Z A goli RIS SRRk, B Fe SCELIER « AR SCAFELL—2%% package 75 WIIERIITUG, XAMFI 7 5L
WLJE package main , TN IZI AT B TR, HERE—RFISAN Gmpor) AL, ZJ5RAMARAD I B IOTEFES,

GolthrtE SR AL 71002 AT, LSRR WINRE, Wi . HEP DUACCARM I . Luin fme €0, sb&A RS B
BIRREL.  printin SR —ANIERERE, FTLATEDLA SRS IR R — AN AME, JRERERIN— M ATH, A — 4847 .

main BLECERFGR . TE LT — ML HATIORE T, MAR —ANEE. 18 main B nain R HARERER, TRBENEFHATHIIAN
F (G CRIBFZEAZEXM) o main AT FEHERRF M. 2T, nain RE—RRAETEERNREGERIRS
TAE, b, fmt.println o


http://s3-us-west-2.amazonaws.com/belllabs-microsite-dritchie/cbook/index.html
http://gopl.io

WA YRS TR 2 VR S T B, X & BRBETE package 75 BH S THI A import 5 BHAE MM . hello worldf T R A E T —4M,
REHERTFHRESAZAM,

DARE B RATENE, Sb T RERNESRESIATATENG, BFHLEgmEEL. R KERES 7RISR EIA
AMEMPE (FiE: Goli FMIFLREAENEL, FURHEZ— .

import 7 WAL SCIFH package BN 5. BJG, NRARFEFHIRE. R, Wi, KUEKFEWIESD (DA HRET func
var, const , type B3 o XEENEMFEUINFIFAEE (k. RIFLRE— T  INMTHREFCERTRE T, R
AT A, Kb A T A e L TR, LR, SRR B W package A1 import A, {HJE, IXLEFEH
RIS A, JF HA U A A fediF.

— AR A fune KRBT R ZHOIR. REMESIR X5 2K main RESHIIRMREEHLZRD ULEE
TERFE T B R B . 28 Rt — P B R

Goif 5 AT EALIEAE FW R RHEINY T, BRIE—T LA LKER. Shrl, 5 Eaitief s /s kg o
5, FMHAT RN AL B 2 o Go RIS B IERAARYT CRRidE: LRIATASRARRAT . B8 74 B FRETR ST, K
T break « continue v fallthrough BX return HHJ—AN. BEAFAIMELT ++ « -« )« 18 BEI—AD) o BT, B
55 { WA func BHE HAER—17 L, H{‘iﬂ:*): AR —AT, TR x + y B, AIFE + JFHAT, BHEAE + ATHAT
(BE: DI+ESRAITE AR5 04T, E2 DA R 235 70 W4, AT S B A )

Goifi 5 E A% R 7RI AL . gofmt Iﬁi‘ﬂﬁﬁ%ﬁfﬂ%ﬂﬂﬂ’ﬁ%iﬁ (PRI AR UL TR B AR vr DL AT
KMSH, Goli FMRAR AN , JFH go THPH e Fir&xH e, BB 2T H 3%, THrH .goli SR gofmt i
Lo AR PTA AR egofmtid . {mﬁfjﬁ?ﬁﬁmﬁﬁﬁgaﬂ’]ﬂﬁ%ﬁ/w A4 T3 2O e At (A CH s 2T DA 6 T8 R

B X MBIES T BT GolE FINTIOBEHAZEUK, B INEMES) « HEIKE, IR LURZ 8 Shiis s

e, WRTEALGotE FAUGAE 3, XA KT fiE

TR 22 S i B s 8 W] LAC B D9 DR AF SCAF I E BT gofme »  IXREAR VSIS 2 b i A . IE MR T, goimports
A UARAE RS T2, E S R inport M. XA T HIFRA QELEARER 3 S0, 7T LR TR I (K fir 4 42 3%

$ go get golang.org/x/tools/cmd/goimports

XFRZHEH R, FH. g, BTG 256 Goll 5 1 3RS %45 F IThAg# ] LA go TR SEM. 10.7 7141/ HiX
Lgsipa



1.2. 1T

REBIREF AL AT, P A X WIER TR o (B, FEF TSR B AL B A N B e 2 — Lo 3 A sl E i
P, HIEFRBIN, FARE TRFIME: SCF. MEER. LERFPNHL. SRS TSl e R OmANE. T
VN2 He A LA AN, Bt mir s

os WU FEMFI, 4T S 5RERETHNRBATE. BERENGS1TSHA Most ArgsZE B3R osta b {di
0s.Args i M iZ% AL &

os. ArgsZ & — AN F R (string) HITIH (slice)  (i%i:: sliceIPythonis & FF I 2548, & —AMERIEIESLD , TR
Golfi & MELRENES:, RIS VRAI 2. BRI Y) A s MRS R 70, IRAIMKEEENA Mk, H sti1 IEANIEER, H simin] 3K
BT R 5(FE: Mpython B AGIELZEAR L), M LRSI Nlen(s). FIKZHmIEE SR, XIAZRIIN, GoZ FH KM A M
FHE, B, XIEERESE-ANRITR, ARG, BT CARiZ 8. (k. tklna=[1,2, 3,4, 5], a[0:3] = [1, 2,
3, AMERE—ANTTE) . tms[mn]X M, 0<m<n<len(s), A&n-mPMTE.

os.ArgsfZE—ANJ0%E, 0s.Args[0], WA A G4 T HEMILRNEZREF BN AA TS simnERY) A RENX, M4
MEMATCE B En- 1N TCERIYI A, AT AR T & 0 & Eos.Args[1:len(os.Args) V) i . R A IEY) &k R mEkn, 2
BiIME N0 len(s), KIULRTTH Y] A W] LA S Ros. Args[1:].

i Unix Eechodir &) — 58, echolL BRI @ AT HETHIR —1T. FBEF A TG, HEIESHCeimk 5 ma#E A,
A 73 TT 5 S dmport P 8o PIRE A ik, FIRTEXIB EAAL . BRARTIEAEE; gofmt T Bk AL #2115
BB O2HT . ORI ZAMAR, FATSX RG4S, 8 ] UL 24 57 IEAE W AR AN, )

gopl.io/ch1/echo1

// Echol prints its command-line arguments.

package main

import (
“fmt"
"osh

)

func main() {
var s, sep string
for i :=1; i< (os.Args); i++ {
s += sep + 0s.Args[i]
sep = " "

}
fmt.Println(s)

FEREAILL /7 ko W BORUL, N2 JG2MTRZMFTA M A E R R, it 2. BEH], RAI7ES/ M m s i
RUANINTERE ;s X5 T main package , JERRAL & —RJERJLAJIE, MM A TR TN F A

varf I 5E LT A string R AL s flisep. AR R /875 BN EAIMa1E . RSB BA RaAaatl, IR aCimt 7 R %
B (zerovalue) , H{HHKMREO, FRPHEALEFFRFE RAMEITH, HUEsHsepla U HIIG L FA7# . 25 FER T
UL AR A AN

MHUERA, GolrF R4t T HMMWBEMZIBEHI. MAstingéRy, + BHEMFERTRH (P MCH+liEjsE—FmD .
PrARIE

sep + os.Args[i]

FoRIERT 7 s sepHlos.Args. &7 H iG]

S += sep + os.Args[i]

R IMEES), KsHIIH{H i sep Sos. Args[iliE £ B E Als, 4T

s = s + sep + 0s.Args[i]



BEFF += RMEIZHTF (assignment operator) , FFEMEIZHAFNIBZHRISHA, W+ 80+, #A XN AREZHF.

echof /7 1] LG — Uit — NS4, IXAMRAR ST R AW 83T SCASE MBI AR R IR i . AR FsTHR NS, BVEA™, &
VAE IR — R SOAR s B—RER LG, ELFBA—NTH, FIEIRE RGNS ECPRIEAE — A2k X —F )T
(quadratic process) , M4SHHCETE AN, JFAIRK, HEXFecho, XAMIHHAKTTAELI. A% 2/ Gechoffl s T Hutk R,

N AR PR

AR 5 B B forfE I I 28— b o %5 = 2FAFEF U] (short variable declaration) [#—#34y, X & X — A EZ A
BIFMRAE EAIMPIRE X AR B TiE 2B MEA) . P B AR HE L .
EIRITEA] dee 45 1 01 XA 1 4= 2 DL 3 = 4+ 1 BN XWRESR i-- 4 1 1. ENTRIER, MAMRCRMHEEIESH
FERRIER. AT 5 = i SR, T H++RI-3 L BETE R B A BT, B -1 R,
Goif & R forfE 3 iX — MBI EH]. forfEIAa 2L, Ho—Fin T iR:

for initialization; condition; post {

// zero or more statements

}

forfG# =AM AT T AR KIEESHmEIER, £ K35 B A postit A TE R —1T .

initializationif f) AT e, FEMEMIFIARIIAT . initalization i RAFLE, WSARE —4EAiES) (simple statement) , B, A&
. BIgEA) REE AR B . condition & — /KK IER (boolean expression) , HAHTERFIRAGHERIFGAII 5. 40
BN true MPATIEAEIER] . post IEFITEMIEPAT LG AT, ZJG KX condition KIH. condition {4 false I, JEIF4E
He

fOrfE3A HIX =AM AN E AT LA, SR8 S initialization Al post , 435 tH AT LA HE:

// a traditional "while" loop
for condition {

/...
}

WIRIE condition HATWE [, (& FTHIIXFE:

// a traditional infinite loop
for {

/] ...
}

ﬂ?ﬁtﬂfﬁﬁi*’l\%ﬁﬂ?}ﬁm, E%ﬁﬂlﬁt, ﬂ_:ﬂ ufﬂﬁﬁﬁﬁ:&%ﬂ:ﬂﬁlﬁ ﬁﬂ‘% break E‘A— return lg'/‘:‘jo
for TEMHI A — R, FEIEFEERAM X H (range) i), WrRFHEmYI . echo MIE AR T IXFIEA:

gopl.io/ch1/echo2

// Echo2 prints its command-line arguments.

package main

import (
"fmt"
gt
)

func main() {
s, sep = "", ""
for _, arg := range os.Args[1:] {
s += sep + arg
sep = " "
}
fmt.Println(s)



FERAEIAIEAR,  range PEAE—IME; KIIURIEIZRSIERICEEBE. XM FATFERS], H range MIIEVEER, B LE, %I
ARG, —RUBEOR IR SRS — NIRRT AR, W temp , 285 ZBEEE, HGOE S ARVFEH LM RHALE (local
variables) , FAiX4 3 8dmiRisiz.

Goifi & X P E WL IR 722 A 2shsvvs (blank identifier) , Bl _ (3R FRIZ) o SFRIRST H TAEME:EHESRE4H
TP AT BRI, B, R E, EFATRENEHRRS], REGRE. KGR RSB Fiiix il

i range M _ 5 echo FEFF, K vFaziiidE &2 5 os.Args, A5 E Rt

echo FRIEXANRRASAE FH — 2% 4 A8 B 75 W SR 75 W 8B4 s A1 seps » AT LUK AN R I EE, A —ANEREAE )RR, T
T X L HR2EAf

s 1= un
var s string
var s = ""

var s string = ""

FIORAEAS RS, Juftame? H—Fital, L —&ERRSEY, &EGE EARMERBNE, mARNTOZE, oMK
T TR R B FENLR], BAIRtoN™ . =R HAHR D, BRAEFRN A2 AR . A R A 2R B
KR, HARRRMSYMERAAFERN, FKAIUR, ELURNERIARE, LRBRFNI T . B — B BT PR 5
A, WIEGEE R R A i e R R, BRI an L .

WIRGSCHTR, RIS T BN RIS .+ ERE TR BTS2, PERTAS, JHEEmES s - s &
REAECEABAM, RGN E AT Bk Bl

WS RBEEER K, X7 AN E & . — P B B s AR R strings LI 0in B
gopl.io/ch1/echo3

func main() {
fmt.Println(strings.Join(os.Args[1:], " "))
}

IRJE, WARAKOHmHEN, AEEEEME, SR TR, WL erintin AIRATEE ST .

fmt.Println(os.Args[1:])

RAABAIRIH G5 strings.Join RIKIEA R, RRHORE] T —X 77565 B D)7 #R AT B A% 3K,
BT 1A B echo TEF, MHREWEITEN os.argsie] » RIEIIT AT &AL A4
%21 1.2: B echo 127, MHATEIRANSHMRSIAE, ST,

éﬁﬂ 1.3: {&%%(ﬂ“%/gé—ﬂ&;&%’%&**u{EﬁqT strings.Join Hﬁﬁﬁﬁ%@?ﬁ‘ﬁ'lmfﬁ‘o (16%1#%@7%'15} time @,, 11.4%%%?
A SRR 7, DS B RGEMERTEREEI . O



1.3. BREL AT

XA DL ATED, R #F . St BCRUS B NEF A — D EAZ NEFSHE: — D EBEMARIEL, EFN TR LT
AR, FEAELR IR Bl A P A . A SRR — A28 dup R =AM RIEKRE TUNix) unig 4, HIHRAH
BEEAT. ERRF ARSI ZEGE], TR s

dup [ —NRCRITEIAR RN T 2 K BLI0AT, DA IRBOT k. SR if i8], map HRRALLL busio L,

gopl.io/ch1/dup1

// Dupl prints the text of each line that appears more than
// once in the standard input, preceded by its count.

package main

import (
"bufio"
"fmt"
"osh

)

func main() {

counts := (map[string]int)

input := bufio.NewScanner(os.Stdin)

for input.Scan() {
counts[input.Text()]++

}

// NOTE: ignoring potential errors from input.Err()

for line, n := range counts {
ifn>1{

fmt.Printf("%d\t%s\n", n, line)

}

1B for PEMN—HE,  if WAIKMWLEAINIE S, ([EREEMITFLEM. f IHAK else FRATER, 7E ir N false B

AT

map/fifif 7 #/ME (keylvalue) ISR, XTEGICH, RAEEIN RIIF . BB EHERE. @R EREA, REHMERM - 18
HAFHLES, W WO R TR AN BURAE R XA B TR, R N B R nake G127 map , UL

Ah, EEARIRAEH . 4.3 118 map o

(l%ﬂ: M%ﬁﬁ*ﬂ;ﬂ”‘lﬂ, Go I:I}‘] map %ﬂjﬂ: Java lﬁﬁrﬁﬂ(} HashMap » Pythoni%%rhﬁ’\] dict » Lua 1%5'1_'[1/‘3 table , ﬁﬁ'fﬁ

F hash SEPL. BHRAZ, X TIA BRI AG —, FEERARER vy, RN SR E . AT By 53 s ok

i, PREAE. D

BER dup BEEN—ATHIN, AZATHE M map » HXFRNAIMEILIE . counts[input.Text()]++ W AN NI AJ:

line := input.Text()
counts[line] = counts[line] +
map PG AN AL, HOREREIEATH, S5 HUMNEREN counts[1ine] AN NHERWEE, X Tint R0,

NTHTENEE R, WAV T T range MITEIR, FE7E counts XA map EIEAC. FRZATZML, MUGEUEBIHALER, HAIHL

7E map PHXSRIHIE . map HEERIBT A E, WSEERE, ZINFEENL, ST, X2 E B2 K, KA
AR PP AR IR s 3 IS, TR TR . (R B mT BLZ ILIX Bihttp:/stackoverflow.com/questions/11853396/google-go-
lang-assignment-order)

PRBRE bufio {8, EEACFEE ARG R, scanner KAV LA EA I HREZ —, EARBUR A IR AR ST BRI 5
THHS S AL ERAT I I A N S 1T B T

T2 74 R AR 2 75 A bufio.scanner 2B AR EL input o

input := bufio.NewScanner(os.Stdin)


http://stackoverflow.com/questions/11853396/google-go-lang-assignment-order

AR MR AR BN A . SRR tnput.scan() » BIBEAN R —AT, FERBRATARMBATR: S A m] LA
Fﬁ input.Text() ?%élJo Scan %lﬁﬁlf%“éﬁfﬂﬂlﬁlﬂ] true , Kﬁﬁiﬁ]\ﬂﬂ'ﬁlﬂl false o

FAUT Col L e ili 5 B prinef B fwe.prines BEDN —LeRE A AR AL . ZRBINE D SHRMEX T8, BE)E

SRR AL . B DSBS Rk T #4775 (conversion character) , JEXNEH DS FIR— D78, 264
T wd Fon LRI T ED— N RRAE S 10 %s R RICZR B B E R E BT

printf 7 — KHEXFREEHe, GofR/F MM AFNIA (verb) o TR BINEA R RN, HRERT ol IR 2 55
%d Rkt

%X, %0, %b PN, ], bR
%F, %g, %e VFi%(: 3.141593 3.141592653589793 3.141593e+00

%t fii/k: truedifalse

%C P55 (rune)  (Unicodefd i)

%s TR

%a ORGSR "abe B B S S I A ¢!
%V BRI EARER (natural format)

%T AR

%% FHERE SRS CEEESD

dupt [FAR TR H L B A HIRAF ¢ FHATRE \n o FRHZI_ LA A8 SR AR A AT W F R M L7 (escape
sequences) . BRINEUL T,  printf ALHAT. ZHBEH], LLlzt: £ SRS SILREL 10 1og.Printf F fmt.Errorf , #BR

A fme.prints RS RALHEN] . TTLL 1n Z5 RO AAL R R, NEAE printin 103, DAER wv ZAZ M AR SH, HHERER
ﬂug/l\fﬁﬁffv’fo (PRyE: %% TE format , 1n 18 line o )

IR Z AR B MFRAER N S U, a0 BT Bs, B — RGNV E A SO st B . dup FEF I N ASRRAS R BURAER N
HUEE A os.open FIFEANBAME, FHIRIEEAN].
gopl.io/ch1/dup2

// Dup2 prints the count and text of lines that appear more than once
// in the input. It reads from stdin or from a list of named files.
package main

import (
"bufio"
"fmt"
nogh

)

func main() {
counts := (map[string]lint)
files := os.Args[1:]

gt (files) == 0 {
countLines(os.Stdin, counts)
} else {
for _, arg := range files {
f, err := os.Open(arg)
if err I= {
fmt.Fprintf(os.Stderr, "dup2: %v\n", err)
continue
}
countLines(f, counts)
f.Close()
}
}
for line, n := range counts {
ifn>1{
fmt.Printf("%d\t%s\n", n, line)
}
}

}

func countLines(f *os.File, counts map[stringlint) {
input := bufio.NewScanner(f)
for input.Scan() {
counts[input.Text()]++
}

// NOTE: ignoring potential errors from input.Err()



os.open PRIBUR[EIE/AME . 25— ME R BT TF I U *os.Fite ), FHJEH scanner FEHL.

0s.0pen ]\J;_(IEI%;@:/I\{E%V‘JE error #:’fuﬁgﬁo ﬁﬂ% err KTV‘JE{E nil (i%‘/ﬂ“i *H%?EE&%;EE@NULL) ’ %B/AI#F%BZEEHJ
1P BEOCfE, ERSCHEER, RIERA close RIIZICMF, IR IO SR . MRS, 2R ere BMEAIE ni1 , B

FIOFSCAFIRN RS T o IXAMEOL T, AR EREE T PriB R R . AT AL BR AR 5, R rorinte 5RRERZEREOA

W ERI BN 9w [IBRESRIATE 285 8, ARG dup RSB N —ANSCHF;  continue TEAJELHEBEE for MHIAHY FAMEAITUR

AT

N TR BIRES IR T S BLRRAN, ABIFIR I — L= I Rl T RS RACEE, S0 5 WLER RS, REIZH A os.open IR [BIAEERA, 2R

MM, fEH] input.scan BB RES, AKFTREHBLES, FULBAIZ0E T EIRACH . AT ARl & b7 i M. 5.475
PR PRI T

VER countlines BATEH M ARTHE AN . BRERIEIRAIAE (package-level entities) W LMERITF 1, FEATZ A4k i .
GRS I 280G — E R

map A —~EH make BRI IEAR ST H.  map (EAASEELE IR AT, ZREERBGX A5 FHI— 1 #5 01 (copy, BiiF
FEIAD R BN map IKEBAREMFAE RS, WA BB LUB IS R map SIHE S EIRATRIEIF

1, countlines BAIZLIA] counts TENMIME, AW main BMECER]. (BFi: BUUFC++EITI ML, SLBR FHREHR 5 —/MEE
T AP EAA AR ) R — e A

dup PRI AN RRAS DA B QIR U N, HEARAE 75 B4R 7 2 MT . B0 b, X SSFE P A DU BT SR s AN B . 18/ 55— A
TiE, B IARIEAeT M AREE SR N, IR EIAZAT, REAEENT. FHEXARA, dups s BRI AERERN. X4
BIF5INT Readrile BIEL CRE T io/ioutil ) , HULHUEE R ETENA,  strings.split BREEETAHFER I T BV A

C sp1it MIVEF SRISCIREN strings.doin MR- D

TATERLFEIAL T dups o EHE, HIT Readrile RIELFRZ M P NS HL, WIS E S, AdmirdEmA. LK, mTTitEn
T RAE— B, HeR A2 1A main B

gopl.io/ch1/dup3

package main

import (
"fmt"
"io/ioutil"
"os"
"strings"

)

func main() {
counts := (map[string]lint)
for _, filename := range os.Args[1:] {
data, err := ioutil.ReadFile(filename)
if err = {
fmt.Fprintf(os.Stderr, "dup3: %v\n", err)
continue
}
for _, line := range strings.Split(string(data), "\n") {
counts[line]++

}
}
for line, n := range counts {
ifn>1{
fmt.Printf("%d\t%s\n", n, line)
}
}

ReadFile FRIEURE—F4YI ) (byte slice) , WAHIE N string , A REA strings.split 3%, ATLAEI.5.47 A PR T
FrERMETY A .

SEBLE,  bufio.Scanner . ioutil.ReadFile fl ioutil.writefile #RfHH *os.File 1] Read Fl write J5i%, {HiE, REHFEF AR TE
EEAAH IR (Jower-level) %k, 2 (higher-level) %L, 1% bufio Ml io/ioutil ELHFTHEALIIANLL, FILRER G M.

521 1.4: B aup2 , HBLE RIS T BN AR



1.4. GIFz/] H

MR T 2 H/RGolE &t E B fimageiX ~packagelf ik, FAl 14 FIIXAMU KA li— R 51 bit-mapped &, SR JE KX L F
A —ANGIFETE . FATA AR BITE 4 5 U R 21 % (Lissajous figures), X AU ft 75 1960454 (1 22 H 5% BL U LA — Rl 3 4
o EAVEMRTIER AN LRSI AR, L inissiniE %% 70 SITEXF Ay Sl N 277 A 28 . B AR AR —
T

Figure 1.1. Four Lissajous figures.

W EERXMEFRAER, TERER L EE B - ADGIFEESE (. /1issajous > output.gif #74) o FIZGIFEIZ
i ROR -

REBARS EBATN T — L3451, WificonstF= M, structsfit ki, Samml. MBAPBKILEHIP TFAKR—F, T
BETFRABUEH, ZEMATRNAER BRI T, 2R E .

gopl.io/ch1/lissajous

// Lissajous generates GIF animations of random Lissajous figures.

package main

import (
"image"
"image/color"
"image/gif"
"io"
"math"
"math/rand"
"os"

)

var palette = []Jcolor.Color{color.White, color.Black}

const (
whiteIndex = 0 // first color in palette
blackIndex = 1 // next color in palette

)

func main() {
// The sequence of images is deterministic unless we seed
// the pseudo-random number generator using the current time.
// Thanks to Randall McPherson for pointing out the omission.



rand.Seed(time.Now().UTC().UnixNano())
lissajous(os.Stdout)

}

func lissajous(out io.Writer) {

const (
cycles = // number of complete x oscillator revolutions
res = // angular resolution
size = // image canvas covers [-size..+size]
nframes = // number of animation frames
delay = // delay between frames in 1@ms units
)
freq := rand.Float64() * // relative frequency of y oscillator
anim := gif.GIF{LoopCount: nframes}
phase := // phase difference
for i := 0; i < nframes; i++ {
rect := image.Rect(©, 0, 2*size+l, 2*size+l)

img := image.NewPaletted(rect, palette)
for t ; t < cycles*2*math.Pi; t += res {
math.Sin(t)

y := math.Sin(t*freq + phase)

X

img.SetColorIndex(size+int(x*size+0.5), size+int(y*size+0.5),

blackIndex)
}
phase +=
anim.Delay = (anim.Delay, delay)
anim.Image = (anim.Image, img)

}

gif.EncodeAll(out, &anim) // NOTE: ignoring encoding errors

LA limport T — M4 AL E 1 £ 4 Hid ffpackageltt, Hilnimage/color (imageAiicolorp§ /> Hia]) , 3% 3A1 R 75 i Jm A
AR R R AN L. BTEL 243411 S color. Whitel],  iX AN & 5[] 1) & image/colorfl L)AL &, [/ #gif. GIF 2 J& T-image/giffl
e,

BRAEFERHEFEVSH T — RV EE, WEERAERTRIFESITRIGAMALMNE, . Wik, ERE. W
BRI RS U] — B BRG], HT DR BN #E T IR R, s R AT DU B R A R R
s ALK F R Bt N REAE R B A o RTH RS (L U — RO E . T R e — A E [Rbooleant -

[lcolor.Color{.. }#gif. GIF{.. }iX MM FE XA ZRA T E A Y] (4.2M4.4 A5G BN - XRELFIGoil T B AE & 3B —Fb
ik XRPETHERKE —slicel v, FE AR —structai 4.

gif. GIFZ2 —A struct$ ! (Z%4.475) . struct2 —4UABCE W FBRMES, RFEMAEHESLE—Pstructi] LLEIRATL—AN 5 —1
BILHEAT A EE . animg —Agif. GIFR R fstructT & . X Fh ik A si— A structB &, I H I Py #H48 F LoopCount By 2 4 1 BN
nframes; MM &M TR E NS AN M. struct I H0 BT A LLLL— s () RIBET UG ), SRS TE 5 fa AN U 15 )
B ST HE T animiX structffiDelay flimage 7B »

lissajous B ¥ A iR W1 Z R ERIfor ik . SMNZ IR 2EFR64, &R A MBI EAER T — MG WMEEK
201*201K/MIII Y, AGAERE. FrE R GMaSpBA B E N ILEE (M2 G R palette R HE0MED) , X RIRMRERR
Ht. BRIONEIEIA e A 3k, JPR — SRR W E N B O, g R rappend B2 M4 R Z 5. XEEATHE T
append(Z%4.2. 1) N ERE, 545 RappendBlanim iFI R AR, FFBCE —DMERINKIBOMSHIMERE . JEIAEEH G I A HIAEIRE
Beomtthdt T GIFE b, IR S RS ANBH . outix MR & o WriterZB !, IXAMERSCRFHEHH 4 R B RIRZ HiR, RIERA]
WAL BT

WIZ B BEE IR . xR 8 sineRi .yl IR S IE 523, (5 FHARRDAN AR & —DO-3IIBENLE, VIAG iR EZ—1
TAH, BEE W R WUEEE . & BB R IR SR A . R e & i ) SetColorindex>k N (x, y) ik AL
s

main ik £ Fflissajous K%L, FBSRIAARAER H AT ENE S, FrbL P XA 224 B A=A —ANGIFZ)E

$ go build gopl.io/chl/lissajous
$ ./lissajous >out.gif

i) 1.5: BT I LissajoustE )/ BT G, BRGSO E. FATTLLH color.ReBA{exRR, oxGG, oxBB, oxff} KfF
FI| wrrace XNMAME, =TSRRI FRBHSAARL. G BWEER.



%3] 1.6:  1&ikLissajousfi)y, BUILIFOBCRARFEEEWFIM, K55k SetColorindexfIEE =428, HEERERIE,



1.5. 3R IXURL

X TARZ AR SR BE, U7 18] LI (5 BRI ) A SO RS — 2L, Goili & fEnetiX M Kpackage i B T4t T — %
Yl fipackageRMUIX 301, Xt n] LUE A R A M BOR 52, T VSR Z 488 R, 'S IS asiefr . fEixLt
1E T, Goilid FAEMIF A FEENEhRAGD BARIUHIETFH.

RNT EfE R RIETHTTPIRIUE B, Pl H— ARG fetch, IXANRRF BRI R url, 68 FLIESCARTT B H R
XA RBSRIE Feurl TE GFiE: unix FR—MHKRKhttpid RO T E, HEAAR Blman curl) o 2448, curli@tiThit ENE
FeFw, XHE NG5S R RIS XA 2 EiE S 2 i

gopl.io/ch1/fetch

// Fetch prints the content found at a URL

package main

import (
"fmt"
"io/ioutil"
"net/http"
"osh

)

func main() {
for _, url := range os.Args[1:] {
resp, err := http.Get(url)

if err != {
fmt.Fprintf(os.Stderr, "fetch: %v\n", err)
os.Exit(1)

}

b, err := ioutil.ReadAll(resp.Body)

resp.Body.Close()

if err 1= {
fmt.Fprintf(os.Stderr, "fetch: reading %s: %v\n", url, err)
os.Exit(1)

}
fmt.Printf("%s", b)

AL P4 package N T %L, net/httpflio/ioutilfl, http.Gete& /2 QI EHTTPIS KAV KA, M RIREGS FEWE s, 4
S AErespIX AN EEM AR AR B U5 1] 5 R 45 R . resplIBody = Bt AL G — AN AT s (1) R 45 28 R . foutil. ReadAll & £ Mresponse H1 52 HL
BTN, KBHERREAEZEDbY. resp.Body.CloseX HiresplfiBodyifii, Bk #iEiMteE, Printfed romke st Fbs B krutk i
wH

$ go build gopl.io/chl/fetch

$ ./fetch http://gopl.io

<html>

<head>

<title>The Go Programming Language</title>title>

HTTPIE R WIRRI T ()3E, 2A3 80T XRS5 R

$ ./fetch http://bad.gopl.io
fetch: Get http://bad.gopl.io: dial tcp: lookup bad.gopl.io: no such host

B FERRWIRI MR IAET FIRA B EILX A %, N IH2Windows N2 {713 2R A R (5 &

$ go run main.go http://gopl.io
fetch: Get http://gopl.io: dial tcp: lookup gopl.io: getaddrinfow: No such host is known.

TR RIR R, BATIFETFHH] T os. Exitei HORZ EZERE,  JF HiR [0l — P statustiizid, HEN1.



221 1.7 %0l Hio.Copy(dst, src)sx srerP sz IUN 28, IR s B4 RS AN Bldstrr, A A XA B B0 ACHE] 71 1
ioutil. ReadAllk+% Ul 52 25 1414 $l|os. Stdout, G —ANEMIX (B FH b)) SKAFME . 10154k Bllio.Copyik [Hl 45 R H iR o

.21 1.8:  BffetchiXANEH], WRMBAKIUISECER neep:// BIEIIE, X Aurlln FiZETgE. 0] 662 F $strings.HasPrefix
XA

%21 1.9: 1&okfetchT BN HEHT TP FIRATS, 7T LA Mresp.StatusE 743 B IR AT .



1.6. JF &K IRIZ URL

Goili & i A & It Bl 2 AR LR A IR AR SO 8T . IR AR — A OEE, 8 N\EME L Eh LT3R, XEFENA
P HSRAALE — T Goifk 5 E goroutinefichannel,

N fetchall, AT I /N I feteh 2 7 AT 2L TARREA 3L, fetchall fReAl 2 A4 T8 & R K HPTA URL,  FrEliZ
ANEFF B ST IR AN 2 o AT IR 1) e A R 8 —AME 55, i T i feteh B2 e AT I 1] U i A AR S5 AT IR ) 2 AT fetchallF2 /P R &
FTERSRER (0 A R /NMZE R (I 18], AR B FEST ENSRER I 2

gopl.io/ch1/fetchall

// Fetchall fetches URLs in parallel and reports their times and sizes

package main

import (
"fmt"
"io"
"io/ioutil™
"net/http"
"osh
"time"

)

func main() {
start := time.Now()
ch := (chan string)
for _, url := range os.Args[1:] {
go fetch(url, ch) // start a goroutine
}
for range os.Args[1:] {
fmt.Println(<-ch) // receive from channel ch
}
fmt.Printf("%.2fs elapsed\n”, time.Since(start).Seconds())
}

func fetch(url string, ch chan<- string) {
start := time.Now()
resp, err := http.Get(url)

if err I= {
ch <- fmt.Sprint(err) // send to channel ch
return

}

nbytes, err := io.Copy(ioutil.Discard, resp.Body)

resp.Body.Close() // don't leak resources

if err I= {
ch <- fmt.Sprintf("while reading %s: %v", url, err)
return

}

secs := time.Since(start).Seconds()

ch <- fmt.Sprintf("%.2fs %7d %s", secs, nbytes, url)

T Ffetchal SRi% R J LA kL«

$ go build gopl.io/chi/fetchall
$ ./fetchall https://golang.org http://gopl.io https://godoc.org

0.14s 6852 https://godoc.org
0.16s 7261 https://golang.org
0.48s 2475 http://gopl.io

0.48s elapsed

goroutinest —F R EK I K AT I3, Michannels2 sk #Egoroutine 2 A #E/T 24tk 3% . mainii $A & thiz 477 — 4 goroutinet,
Tigo function | &= A1 — N ffigoroutine,  FE7EIXAN i ffigoroutine HHUATIX AN BE %

main gk 3 fmake B 62 7 —/MEisstring28 B S i flichannel, X4 — AN 4T58L BATF A goix A it 7ok il g — A
goroutine, J Hil s %7EiX ~goroutine 7 2B HuAThitp.Get )y ik . X MFEFF B [1i0.Copy 2= 4tMi B2 ) Body P 2545 Ul Flioutil. Discardir
T G ATCMEIXANE R — R, T LA RS —OR T E AR, BB EIXAN G FHR E L B



THEHAE. G415 RIREEAER, fetchifS#<EchiX N channel B B A — 544, B main i R 1148 — AMorfEHR kb 19
T Elchannel BLIX AN 747 &

¥ —/goroutine22iA 7 — P channel L fiisend B # receivet 1EI, X goroutine2xBHZEAE M 4L, B % —goroutinef:ix
channel 5 A, BLE UG, XEEMPgoroutine 4 £ 4k 43 T channe B (E 2 G 3% 4 . fEXAMAI T, 4F—Metch & Fre AT I
#B2x1Echannel B & i% —AME (ch <- expression), 3B % 71 57 UK BEfE (<-ch). IXNMREFFE R BAT T main B ECR 20T A fetch B 2
FERI )77 E, AT LU E goroutine 5725 BT I By 572 I main o B RTE H

520 110 K DEIE B HECR IS, FHA/NT A R R AT R 22 A7 SR, XTERE N URLIAT PTG K, 2R PIIKIN T)2 75
HERIER, FHHFUGRIEBI R N RLE B BB R, SRR, ST AT,

#:21 1.41: fEfatchallh 2T K — S HIE,  Luinfl i 7Ealexa.com b 7y /5 sl L HEAL SERT A 0 R —AN W0 3l 50 1l
FERP R RIBUEFERIATN?  (Section8.9 #ifiid 1 7EX A& LL T RIBLX HLAD .



1.7. Web/fli %

Goifi & M B MG S — 1 ifetchweb IR %5 28 L 15 F i HI T 0. AEARTH, IS RAR— MRS 38, XANRS AR D62
IR (6] 241 P IEAE 5 1R BURL.  EL B 7 7 1) (2 http://localhost:8000/hello , JI84 i 57 /£ URL.Path = "hello".

gopl.io/ch1/serveri

// Serverl is a minimal "echo" server

package main

import (
"fmt"
“log"
"net/http"
)

func main() {
http.HandleFunc("/", handler) // each request calls handler
log.Fatal(http.ListenAndServe("localhost:8000", ))

}

// handler echoes the Path component of the request URL r

func handler(w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "URL.Path = %g\n", r.URL.Path)

}

FATRM 7 )T ARSI T — M WebMi 55187, KR L 5 7 ARER Bk CaW R 7 RETAE. mainsb e i &

JI 25 B K72 — A http. Request R XTI &, XX R AP EE TER P — RIMKRTBL APl RINTEENURL. LR
BRI, IXAME R 2Ptk srhandlersd RANEE, XA e Hr 2 K hellolX A B AR IR ITURL A AENT iR, 285 EH AR BN 5
X ELRRATTH AR B R K fmt. Fprintf. Web/IR4 & /E 55 7.7 Fr (S VR 4011 iR

ABRAME G BIBITIXANRS T . WRARIIERAE RS EMac OS Xsl# Linux, IALEBITMAIREM L—A&FS, BT
féy IBEAEJS &, windows T HT LATE 535 — AN 4T & 1 RISTRAMEF .

$ go run src/gopl.io/chl/serverl/main.go &

BUAE T LA dy AT IR a1

$ go build gopl.io/chl/fetch

$ ./fetch http://localhost:8000
URL.Path = "/"

$ ./fetch http://localhost:8000/help
URL.Path = "/help"

W] AELERAE W A BT X ANURL, ARAERENREIZR, lE1.2:


http://localhost:8000/hello

localhost:8000 X
& C N localhost:8000

URL.Path = "/"

Figure 1.2. A response from the echo server.

FEIZA IR S5 BRI b B IR AR AR S K)o — i LU S I BSOR 0 W B urlZ IR AeiR s o Bt NI ARSI T RIRER Y
A B SXER BT IS XTURLIE REE R & 05 2 A URLA VT ] (92 08, B0 countiX MURLI U5 i ZE (R4 .

gopl.io/ch1/server2

// Server2 is a minimal "echo" and counter server.

package main

import (
"fmt"
“log"
"net/http"
"sync"

)

var mu sync.Mutex
var count int

func main() {
http.HandleFunc("/", handler)
http.HandleFunc("/count”, counter)
log.Fatal(http.ListenAndServe("localhost:8000", nil))

}

// handler echoes the Path component of the requested URL
func handler(w http.ResponseWriter, r *http.Request) {
mu.Lock()
count++
mu.Unlock()
fmt.Fprintf(w, "URL.Path = %g\n", r.URL.Path)

}

// counter echoes the number of calls so far.

func counter(w http.ResponseWriter, r *http.Request) {
mu. Lock()
fmt.Fprintf(w, "Count %d\n", count)
mu.Unlock()

ARG 2T P R B A, ARARERAGur A 2T A R o countiX ANurl 11 3R 23 F #lcounterix A %, e i1
url# 2R A ER AL BERR R, SR AR SR pattern & LU/EE R, B84 BT LLZurl Y BT 48 Mur 2 4 X 2 M DT AT . 73X SR AT 1 75
JG s RSB — R SRACHR I #5 2> kg — A goroutine, XRS5 78  TT LATE] — I () Ab R 2 AN R . SRIEFF R TG T, B
A P AN SRR — I 20 53 Frcount,  FRAIXAMEF] REH A S ERMbIE I XAMETF AT RES IR — M E fbug: ALK (B0
9.1) o AT RGN, FATUARIER KB SCE &R % R fgF —goroutine, X #1532 A5 B imu.Lock()Fmu.Unlock() i
F#AE S countf BT A AT N EAE R I B . S L PRI & it — D PRt A i

TR ANEAFEE R, handlersd F e TIFR Hhttp kA K K form B AT BN Lk, IR DUSAS ZANE BUIX AN IR %5 B 5
fi:



gopl.io/ch1/server3

// handler echoes the HTTP request.
func handler(w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "%s %s %s\n", r.Method, r.URL, r.Proto)
for k, v := range r.Header {
fmt.Fprintf(w, "Header[%q] = %gq\n", k, v)
}
fmt.Fprintf(w, "Host = %g\n", r.Host)
fmt.Fprintf(w, "RemoteAddr = %g\n", r.RemoteAddr)
if err := r.ParseForm(); err != {
log.Print(err)

}
for k, v := range r.Form {

fmt.Fprintf(w, "Form[%q] = %g\n", k, v)
}

FATH http.Requestix 4 struct B 114 == Bt T THI X FE IR P9 25

GET /?q=query HTTP/1.1

Header["Accept-Encoding"] = ["gzip, deflate, sdch"] Header["Accept-Language"] = [“en-US,en;q=0.8"]

Header["Connection"] = ["keep-alive"]

Header["Accept"] = ["text/html,application/xhtml+xml,application/xml;..."] Header["User-Agent"] = ["Mozilla/5.0 (Macintosh; Intel Mac 0S
RemoteAddr = "127.0.0.1:59911"

Form["q"] = ["query"]

< >

H LA B B ParseForm ik B E T ififa)th . Goif & SLHFIR AR A — AT B AT ) S5 ST 0 16 P4 (0 38 75 1) Ll LA i ) ) e i
[, X — AR PR AL . FATIE T ELE R XA S <éﬁkﬁiﬂéﬁ'}tﬁ7 £ .

err := r.ParseForm()
if err != {
log.Print(err)

HiffiParseForm4s & ] LALARES S fai &, JF H ol LR flerriX MR B M A, XA MR IR 1. BATAE2. 755 A
e

TR T, JAVE B TR 2R A RS Bl s B br i iRt o EEIn a0 T ffetch A2, fEHTTP AW RIEGE % IUE) T
o0s.Stdout, lissajousf/F B A 14 H A2 — N30, fetchallFE 5 58 4 205 3] THT TP N Body, W2 T — RN BodyHI kK
N, XA AT R Body# U1 #| T ioutil. Discard. 7 A% friweb i 55 4% A2 R Hh i 2 I fmt. Fprintf B 43 5 31 T http.ResponseWriter
o

B A LR SEIU R R AN R —FF, ARSI — AN LRI O, RS TRE T BN H  ERT DA R . X AN
IJLH’Elo Writer, 7E7. 1357 &VE40HHS .

Golf & I DN AER 7R PR, 9 7 721X BB O Rt 4, 1EIRATFAT S X B M web IR 55 45 A1 1T 5 [Hlissajous
BB AR, X FEGIFENIE ] DA 5 BIHTTPR i, AR 2 BT AR HER B X ZEAEweb R 55 28 ROAATS BUIN N THZ T LAT

handler := func(w http.ResponseWriter, r *http.Request) {
lissajous(w)

}

http.HandleFunc("/", handler)

o 5 — M

http.HandleFunc("/", func(w http.ResponseWriter, r *http.Request) {
lissajous(w)

1)

HandleFunci& 315 — AN S H0E — AR AN FTHAE, a2 —ANEME RN e B 2 R A X2y ARATETES.67 h kR
HEEIX BN 5, LENYWEEs B 1 http://localhost:8000 » AFRARIRNIZANTLHE#E AT LAE B —ME B 13T 50


http://localhost:8000

lissajous (201x201) x
< C 8 localhost: 8000/

N

i

Figure 1.3. Animated Lissajous figures in a browser.

%31 1.12: {&hLissajourflkR%s, MURLEEEUCE R, AR e] LLyj ) hitp://localhost:8000/?cycles=20 IXANURL, XFEV; ) 7] LUK FE
7 B fcyclesERINIISE M N20, 74 5 5 4 %07 n] LU Fstrconv. Atoipfi . /R 7] LL¥Egodoc B 75 F strconv. Atoi [ 41 5 1


http://localhost:8000/?cycles=20

1.8. K=

AREX GO F M 1 —LeN 2, Goifi 5IRZ Ty IAEA IR IR ICEE SR AT SIRA VRIS B — LR, X
BB R E S M A A 2R, AT DA AR L

el AEARRERATAN A Tififor, (HERA R Eswitch® if$t. X B — A K switchfr) 17

switch coinflip() {
case "heads":
heads++
case "tails":
tails++
default:
fmt.Println("landed on edge!")
}

FERFAE TR, B17 B ¥ coinflip b HUR B T LR A RSS2, —case LM R —MREIZR, XEFHFEEE, GohsHA
it 2 UL — P case fq Hbreak, i 5 BIAMAT 5caseGNIEHIEA S HENBH .. MR 7T, WIRREZMLK JL > case#fHAT
[FA—4EiE, &2E RS E—Mallthroughi SR A sg X FERINT . ANidfallthrough & A 7E — B RE 7 AR A I3

GoiE & B switchi i] IR AHERAE X G (FE: switch R4 /E X6 i B FAtruelE 05, A K4 casel KB X Ailtrue(d k1T
LbE 5 ATULEED M2 MM, BILEIE S Bl 2N else—FE, NHZE— M+

func Signum(x int) int {
switch {
case x > 0:
return +
default:
return
case x < 0:
return -

}

XA E I otag switch(tagless switch); X Flswitch true & ZE 4 .

{GFor RIS I £ —FF, Switchti o] BLES —MAEIVAR W], —ERIES, RIS, s — RO LI
EEH).

breakflicontinueif A4 A2 . B 15 = Hitibreakflicontinue—#f, break2x W 4T IEIR, FHITIEBATIEA Z RN

%, IMcontinuesxBkid M HIFEEF, FHFHLIMBAT T —IRIEHE. XHAMEAIRR T AT AR HIforfEER, 38 7] LLH k= filswitch Aliselectif 1)
(ZJE&UEE)), fE1.3VHIRAVEER], continueBhid P2 MTEEF, W BRA B (¥ 5 AMN2 GRS, BT DAL R 7 B
hn_Llabel, iX#fbreakflcontinues il LLHLHEFRATHI AR K continue flbreak{F B G H . XH R FELEAE i gotoiEAIMIEM 1. X4
W, MR AN FH BIXREEAE . SX B RIAT AR 2 g F B LS A R AR

AR, A R IRATA DR TGy — MRFRSR B — AN 7. TR ustructZ AL 7S B R A G, T DABRAT) 2 24 i
structift — 417 ARRHPHARE T, SRS

type Point struct {
X, Y int
}

var p Point

R R 2R AR A4

fokt: Goili iRt VIREr. REMR—FEEARM TR RNAFIE B R, EHEEST, WCES, REHRERTE A%
LRI RN SEIE T, R —PUEEIN S 7, BR T BRI RS 2 Ah, IFAREXTIZEERREH RN 2 H 15 . Goli FfEX
PR RE AT — T FREE T R AL, SIRAERT T LR M — AN SRR AL, IF B ERAE AT T AR B 1 AR
WE, ARG F REAMHEHE, R AR ERCE S B r Lo R 3T NsgigfF. TAT2AE2.3 20 AT AN 4



JRERFED DR BRI — R . Golh & HLLLBRF IR IR 7 i T IR BN E R —Fhin 2 2R, EF N TR
PR 7 i, B — R R, XA F] DAL FATCARIBE (007 2R B R I A 288, AR O Ef TR A, mR
HERE R B ITE. BLETh SRR N A

11 (packages) : Goifi =Rt T —%RIFHpackage, Jf HiXtpackage & AP M. Goii 5+ X &G HAETRE
RZ . FrLiGoili & M KZHUIH M F a2 M OUF Mpackage kR ST ATH QRIS . BRI A, FRATE PHE— L8 5 B 1 bRk FE
package, {HZEAERLIRTRIERAZUH, PONTRAITEETEICRE R R RE 45 B R — 3R K 4.

RIS — NIRRT 20T, B R E—TRAREEAH 7 BRI E AT LS B R S R0 52 X 4 354 . RmT LATE
https://golang.org/pkg Fl https://godoc.org F4R 2F5#EFEFIH: X 5 ffipackage. godocixA™ T E 7] LLibAR B 7E A b iy 247 1] s bm
FERISCRS . Ean R T AT

$ go doc http.ListenAndServe

package http // import "net/http"

func ListenAndServe(addr string, handler Handler) error
ListenAndServe listens on the TCP network address addr and then
calls Serve with handler to handle requests on incoming connections.

TR BATZATEARB T ARSI SRS TE R R I AN RSO . AR R — A BRI HTS — AUt B B BT 9 e i —
AMIFI B XL GIIRE R, K9t A S F godociX BRI T HAR N E], I HALHAT iy &0 BoRiX Bk . Ak LS
10.7.4.

ZATEREATUH] /7 ..ox RB%E, MILERZHOET —F. AU —IF MR — R X ML, B — BRI R
PSS O, KRB AT T N o AR PR R BT AR S, T AN AR R AT R


https://golang.org/pkg
https://godoc.org

R RFEH

Goifi 5 MHAMGIETE F — 4, —DRIFEFZ R Z /R AR AR RAFE, 75 RO IIE ARG E A L & R S AR
Ko FEMIZE BB E B B M (S5 S S R B 54 o SR 5 18 FifAfor < R A F ) i A SR AL U # ) Rk A BT TR
RIE ZMEAIRHLZ — A feh, DEAIS R AR RS LIRS I 7 AU 41

TN CRAERTIH RSO T AR TRZ BT AR, RATERA N 1B Gols 7 2ERb S K 77 1 1 — L4 . AN n B 3 AL %)
BRI, RRERATAT DA 52 5% 10 5325 i 45 #4) S AV SR B ) Rl R BT 08, AT AT BAE T Goili 5 A B I3



21. w4

Goili 5k Z . BEL. WEL. RUL., EHRSMELERGmE, HEE— N MERRma . —A47F0Bael—14
FB’E (Unicode 7Bl BUFRIZH %, G DIRIEEEENFE ., BFHRTFRIL. KEFEANG FEEEAFN: heapSortfil
Heapsort/& # A [\ 1 44 5

Goifi & R LhifMswitch (I SCHE 7257 KT AREM T HE XA T, REEEREIEESEH M.

break default func interface select
case defer go map struct
chan else goto package switch
const fallthrough if range type
continue  for import  return var

SEAh, A RAB0ZANTE L4 T, thlnintfitruess, EEXTRNEE R, ML,

MR true false iota nil

PWEZM: int int8 intl6 int32 inte4
uint uint8 uint16 uint32 uint64 uintptr
float32 float64 complex128 complex64
bool byte rune string error

NZp % : make len cap new append copy close delete
complex real imag
panic recover

e NI E A IR R Y, RAT DR E O T e, AE SRR S B E e R A B, ERh
B RO e BRI 51 R SGREL .

WMR—AGFRAERE A E S, A E R LR BN A R SRR LE R BN E S, AN 230 I BTE SCF R vT Ly
o AFHITERFRING RE T2 PRI . R AR TR G FRITRM GEE: DAURAE R ESE 2 Sa
%F; BRRBLAAGBREAHLT) , WACKESE, W2 R MBI ET, Fnfmt I Printfe o2 5 o (1,
F LAFEfmtELANERUT IR B B 48 7 BRI NS TR

YRR B RS, ERGoil F N2 REFMNE NS T, N TRBREICHLEXN; R EIIZENES T,
A TU K itheLooplndexfir & . W R UL, WER—MEFHERRILECR, AdaAtbsic, BaAHKML2THE TR L.

I L, Golh ST RHERAE A Sele=X frds, 28 T0 A S R e R KNS 408, AR T RIZ 588
I, 7EARHEZET QuoteRuneToASCIIfilparseRequestLineiX #E [ i 4, {HE— A2 Fquote_rune_to_ASCIIAFl
parse_request_lineiX FEfI A 4 o 11 5ASCIATHTMLUIXEE ) 45t 17 T8k 56 1 F KNSR A S VE, EATRT BE AR AhtmIEscape.
HTMLEscapetkescapeHTML, {HA 4> ZescapeHtml.



2.2. 7 Hf

7 WEA]E LT R M8 RSt B DL R i B A BRI J@ M . Goil 5 £ B AT WO 287 () 5 WIiE4): var. const. typefiifunc, 4%
KRS R REARR BT R . X — R IRATE TR R AR A, BESeE R A, BRR R
PRI

—AGoiE & 'S IR TR N — B A BL.go S 5 4444 IR SCAF i o RN SO LRI A BB ) F AR, B W S =2 T T
M. BEPERZ G ZimportiE ) KM Ea, RERE—-HWRE., TR, B8, REWFEIER, ARS8
P BB A T TE R B (R BB A M e 2 JEA BRI o #ilin, FlmEFHBET MR, —A K
BN AL

gopl.io/ch2/boiling

// Boiling prints the boiling point of water.

package main
import "fmt"
const boilingF =

func main() {
var f = boilingF

var ¢ = (f - DIEEN
fmt.Printf("boiling point = %g°F or %g°C\n", f, c)
// Output:

// boiling point = 212°F or 100°C

Ferh ¥ BboilingF 2 756 — ZVE I A WG A A M, SRS FACH AN AE B2 fEmain bR 2N B A K A BTE AU A R . 7R — 2B WliE
A7 IR 44 7 TR SRR R BRSO U7 1, T AS A (AR A A A TR IR SOl ) AHELZ TR, R s B I 48 it
SUREAE BB A PR AR /N AV Bl A 5 1

— AR FEWNH AR T SHIR (RN E R SER B RMED AT IR B AR A e e L
BRHURE . IR BB AT IR B, AR BMESIREEIEI . AT BN R E 5 — ME I, KOO AT B 2158 Freturn
R AHES], WA R R AN RAT R BOR R, R 3 [ 2 ot B0

TN aE 2R REBEPMREHAGT 1, 2 LRRIRATT I B OCTT, XB R RRARE T . N fToCre £t
B TR A B, IR A R EROE IR BT DR 2 AT 2 R . AEIXAME T, maine& BBt T PTRIToC
BREL, 23R AR R AT ORI H A R T BB S 4.

gopl.io/ch2/ftoc

// Ftoc prints two Fahrenheit-to-Celsius conversions

package main
import "fmt"

func main() {
const freezingF, boilingF =
fmt.Printf("%g°F = %g°C\n", freezingF, fToC(freezingF)) // "32°F = 0°C"
fmt.Printf("%g°F = %g°C\n", boilingF, fToC(boilingF)) // "212°F = 1@e°C"
}

func fToC(f float64) float6d {
return (f - ) *5/
}



2.3. %
vari BiEA) a] DLAIE — MG e 2B A, REATREMIN— 1427, FHREZENYIIAE. 285 0N —RiERm R

var BEZT KM = KL

Ferp R s = B PIATW LAERR LR — A BUREIE R RIELE, WAk O ESERIRMEE.
ARG RIE RN, WA FERN R, HERRREXN M FERL0, i/ RN EHE 2false, THFH
AR L BB AR, B R (Bifslice. #%H. map. chanfI%0 2w xS R KA Enil. B AW IRERE
RS R AR B TR BT B R X RAZ R A R AH

LR T LA PREEAS 75 I AR B B A — A RIFSE XHIME, FILAEGOTE & T AFEAE R VISR LA B X AR T L AR
LA, T H AT B BN AR R R B TR ORI S AR T RS EAT . .

var s string
fmt.Println(s) // ""

RBACIRATEN— AT/, AR SRR AEA T HRIFAT N Goll G R ZiE— LR RUNFHEBAA L, X
FERT PLRAEA AR AT R B A B A — S B AU R ERE

AT LAFE— ARG E N A ] — A, s — AR A A W IR an e — A . R IR RN AR R AL, KT LA
2RI AR CRE iR Ria Ut S) -

var i, j, k int // int, int, int
var b, f, s = o , "“four" // bool, float64, string

Wiga A RIE T BUR T i B B E R p Rk . ER L0 A W I R S Emain A K BT RT SE it (§2.6.2) , RIS RKETE
AT B 0 15 2 RRATR 1L -
— AR OB ALl R ORI 2 AR HME BTG

var f, err = os.Open(name) // os.Open returns a file and an error

2.3.1. i) 5 A & A I

TERRHN S, A —MFoNREZR R A UEDRE AT T ARG RS RE. e AT = REEAENER, BREKRY
WHRFRIRAKE ST . Tl Llissajoust # I =AML B A UIER) (§1.4) -

anim := gif.GIF{LoopCount: nframes}
freq := rand.Float64() *
t =

PR A T ¥ A SR R o, R AR B A W4 T T DR 20 1)) AL B ) 7R TR0 AR« var B 2XiK A W A0 44 T 7 2 R e
ATy, B RO AR A 5 24 FE TR T W) 4RE TE % R B AT .

i:= // an int

var boiling floaté64 = // a floate4

var names []string

var err error
var p Point

Fvarfl X IR —FE, IR B R A ) LA R P8 WA AT 4a 1L — 2% k.

AL T ) P 75 B 25 A e 0 07 R A2 BR ) S L PT DA e AR mT e X M T (3, B dinfor il A0 B IR B AA AL T AU 98 43



A= RN RE WA, =" NERIRE R, UAREZ N ERNAEWACHNZ BIRE (§24.1 , FELH
HILBEA R IE AR 45 22 %0 R B &AL R

i, 3 =3, 4 // & i M3 oL

AL @varft U AR B B TE R — (AR 7S U TE A0t T DURY bR B IR (LB R A A4 A8 &, & T T (Kl os.Open B8 #0i A K
I [ P AN -

f, err := os.Open(name)
if err 1= {
return err

}
// ...use f...
f.Close()

REA A B Ty RIS U U R A BT R IR AR AR WIS B R . A — e DR AN R ARl i 1
(§2.7) , MAFREAL R AN I O = I A R AR ET AT .

1E T AR S, B MEAEY TinflerrPi MR . 725 /MER A Tout— MR, SREX S& M W Merrd AT 1 IR %
1.

in, err := os.Open(infile)
7 oo
out, err := os.Create(outfile)

A R A B P I ) b AR D B R ) — AR AR R, T T AR A AN e g i

f, err := os.Open(infile)
M coo

f, err := os.Create(outfile) // compile error: no new variables

SRR TR T3 A B A TR A R P W ) e R ) 2 B R A

) 5 A2 B 7R T ) A X B A R 0]k s B AR A AU B iR A 45 0, I RAR R ARSIl R B I, A4 e A i
7 R AR 2 AR 2 ARTA S EUHT S B — ST AR R TRAEAR B 5 IR & B2 1

2.3.2. 184t

—ANAEEEX R AMRAT T AR MR RE K N A7 8] S AR R A A QRN R B AR, xR, ERE
ARBREIRAURIZNATT RGN, Gl R, FraRRE—BE R — MR IE, BRAFEATE HIEREETR
JEi, IR R LG R R T — AT A

MR IEAR S AR — R X AR AF R A E . SPARE - MEMSE DAL, (BN TR
RS X LA b . SRR, BATRT DA E RS MR R E, AT AR A T (MREER ST
W .

WA var x int’ B BE A A B — xR, WARIEN (RXARRMAFHIL) F7= 4 — e 2 BB R faEr,  fadh xR %L
PERAIE *int , FEETROARZ N TR RN MHRE" . WERIEET 44 7 op, HATTUABpIasHHR IR EX", sl B piatttrer 1 xZE
MIA AL I «p FRIE KT RipIREHR A KA ERE . — M +p RIAKBEREH R AR ME, X EONInSE R E, RN A
N *p RERE—ANVAREE, P BLiZEk A T DU BUEIBVEIR SR A0, 3R EARTRET TR 19 I AS R A -

X =

p = & // p, of type *int, points to x
fmt.Println(*p) // "1"
*p = // equivalent to x = 2

fmt.Println(x) // "2"

X TR A RN A—L ISR 7 B B RN R —— AR N AN, AR DAt
AR A RHEBAR A AT G . B R A U A, A RIEA MR & U HEERAE



AR AT A Lnil. WRPIRAENTHEE, M4 p 1= ol WiEHE. FREFZ AR DTSN, R4 e
A4 17 7] — N2 B A A il A A1 45

var X, y int
fmt.Println(& == &x, & == &y, &x == ) // "true false false"

fEGoifi F AR [0 B b R AR st o 22 A . BN R T EOACRY, R HIfRR B QU R AR Ry, fE R A bR ] 2
WIRAR, PENTREpIRAR SRR &

var p = f()
func £() *int {

v o=

return &v

BEYCI FIFoR B Ak [0 A [F ) 25 2R -

fmt.Println(f() == f()) // "false"

ESSE =R e Rl g st - 11 B 1 OS] B R = o R (ESE - T DS k- OO | L AR DG E- G ST BUREZ: = /s AL IR (Y 165
TR R R AR B R, RERNERERE, WTHE—ARIER T GFE: ZRRNCES T wv BAEREL, XE
SUR T ULHARE NS, incri SO A AR -

func incr(p *int) int {

*pet [/ ARFEE: FURB NI AR RIE, AR pRE 1!
return *p

}

Vo=

incr(&v) // side effect: v is now 2

fmt.Println(incr(&v)) // "3" (and v is 3)

FIRBATDS — A R R AE, 50 ke, WATELNFEZ RO THNR 4. B, o H2 TRV 4. B 7
ERIHT T RATAT A 2 2 iivi i — A28, HRXeE X8 BRI AZERAFTEHRHEIAES, RATBHEEEE
WML B X RGoiE S MR FINES T TAE) o AMUBURIREISaIE M4, RZHAMS AL SN, Filn
slice. mapfichan, HZEZEMMA, B4 O SIE TS HAEZR .

T4 R S IARUE E hflag WM BB AR, e Ay AT SECk R B AR R IE,  TX St Ridy 21748 £ S8R B ] i TRy
AERANFRT . AT BBX— 8, ERSMechofiAd, MAE THATENMATSE: o HTRBTRINITHE, -
sep A THRED T CBRIARSEHE) o FHXRHETMRA, XA E 1% Jygopl.io/ch2/echo4.

gopl.io/ch2/echo4

// Echo4 prints its command-line arguments.

package main

import (
"flag"
"fmt"
"strings"
)
var n = flag.Bool("n", , "omit trailing newline")
var sep = flag.String("s", " ", "separator")

func main() {
flag.Parse()
fmt.Print(strings.Join(flag.Args(), *sep))
if I*n {
fmt.Println()
}



i fiflag.Bool bR # 2 BIEE — M H XS RAT /R BbR ES A . ER=AEME: B DMRNGHTRESEINE TN, REL %
EZHIEOME (XM Efalse) , HERZMRESHS NNIAEE . SR EGSITRA T — MR ESH, SHERA -
h 5 -help ZHL, ARHATENI AR ES AT BOMEMMIBRE . KUK, M flag. String b8 HekE TG —ASxT R 7477 85 R
AR ESHRE, FROE G TRESERINMSEA . BOME. MG . BP0 sep A1 n AZEIMHRAR [0 R iy 4T b5
ESHARNIRE, FIUAUH «sep M m TEAMHREEEEET HEA],

UFRFIBATH, BATEA AR ESHON RN & 2 TS i Fiflag.Parse 4, F T B &M S SH00 AR ME (ZAT—ZEIA
B o X TAERRESHUNEE 6172 800] Do 8 Fflag. Args () B ECR U 18], 3R [BME X R0 R — AN =45 B 258 (¥slice. Wi RTE
flag.Parse s £l i dy AT SHIN BRI R, BRUKITEIHIR IR E R, 25 Hos Exit(2)& LT T .

ik B A1 47— Eechollix F 41 :

$ go build gopl.io/ch2/echo4
$ ./echo4 a bc def
a bc def
$ ./echo4 -s / a bc def
a/bc/def
$ ./echo4 -n a bc def
a bc def$
$ ./echo4 -help
Usage of ./echo4:
-n omit trailing newline
-s string
separator (default " ")

2.3.3. newif %

H—MEERN TR AN Rnewi #. K& new(TMF a1 —MTRUEL TR, YHIRHNTRBENEFE, RFERRAE
AL, RIBIRARE Ay T .

p = (int) // p, *int %R, JREELN int A
fmt.Println(*p) // "0"
*p = // WHE int EATENMEN 2

fmt.Println(*p) // "2"

Finew G2 8 AN 8 28 8 /5 WG A7 QU@ R B R A XA, B TANTEZ AU — MR 228 14 740, BATE R LERE A+
fiEfnew(T). #eE 2, newrR ERALZE —MIEIENE, A — MBS .

NP ASnewInt g B 5 AH R AT A :

func newInt() *int {
return (int)

}

func newInt() *int {
var dummy int
return &dummy

BRI new s BOA R Al —ANHT RO AS R M, PR R T A L AN R

p: (int)
q: (int)
fmt.Println(p == q) // "false"

LR AT REA RSO R RBHR T, WAL HRBAANZO, Bl struct(y M1 [elint , I HEA AR AIHLHE (5
FARRIES S0 G B RN R0RIZEEY, ORISR R RN R0RITE, W e S 8Golh 5 X H B33k R 2 A AN 1)
E‘J?]t?‘\j, ﬂﬁﬁ%ﬁ% runtime.SetFinalizer IZI#U‘E?%I*%) o

new bR £ A H AT BB D, RO T4k, BT EEAERERIITIELSERE (8441
B new R — M HUE RS, EIFAR— KRBT, BUILBRATAT L R new A 7 BB E SOMM SR, B4R i (4515

func delta(old, int) int { return - old }



T newHiE SCAINZE R AL B 4%, R BEFE delta i 30 82 T AT F 9 B I new s 411 .

2.3.4. T E 1 E A A

A5 2 A A A R SR AR AR B AT I A) A8 B A N B PE) B o S TR — 2R A B AR ROk, AT AR 2L A SR A AN R P B
TRMRE BN, T2 T, A& 0 1R IR 54 1 BRNEIE— /N B A UE A TS, BB A5
Nk, SRIFAEENTEME AR, BB S B AR BME AR R A S A . ST B SR VR B A B 2t

i, R4 [ LissajousFE 7 i A RS A B -

for t :
X :

; t < cycles*2*math.Pi; t += res {
math.Sin(t)
y := math.Sin(t*freq + phase)

img.SetColorIndex(size+int(x*size+0.5), size+int(y*size+ Vo
blackIndex)

B BB A /NME I T DL R — AT 4, RISy 1R kg S AEAT R B Sl > S TS BN g R R, AT DIER RIS H0R
BEMEAHNES . R HEXF:

for t 5 t < cycles*2*math.Pi; t += res {
X := math.Sin(t)
y := math.Sin(t*freq + phase)
img.SetColorIndex(

size+int(x*size+0.5), size+int(y*size+0.5),
blackIndex, // m/GHEARIE S AL T IFH IR, XEGodm ka1 — MR
) [/ NFEIC R —AT 4Rk, AORFE IR MU PR A7 — 2

FERFRAGA R IG 2 G IR IN A, IRJE AR AN B I I AR XAy o

I Goih & I H B3 USTEE & A S0 ] Sl — AN AR R TN ] AR [ e 7 3K L IRATT ) CLBETT Se BE R BORAA 1Y, ZEAC ) SR
f&, WEENMERNAR R DRTE AT R — RIS RIT LS, R E s R MU R ARIm T, R i AR ENZA R, R
AFFAEIXFERI T R B AR, B4 BIZAR RO A TER), WAt B e R B I AR T E ST 45 R

AN A BRI B R TR T ATaE, PRI — M RIS AR A B FR) ) A A 2 F) A i o T P Rt L R B R RIS R A
£ RELE B BUR [0 2 JE HRARTA A

O VR o H BN RAERR LIRS AEHE B IR A IR ), E T AR ABOA IR, XA EEIE A tH Hvarit i new I AE )
T RPGE o

var global *int

func £() {

var x int

X =

global = &x
}

func g() {
y :
*

= (int)
y =

FoR B IOX A B AVEHE S, DR EE B BB H R R AR T LUE I B — i figlobal BB 4R B, SR e e 1 e BN #5E LI HGo
EWEAREY, XXEMRREMNREfh R T Mk, HgrRBuR B, 2R « KR ATIER, i din b5 B R .
B, ry JFBCA Rk, GRS T LOEFEERR LG +y AOFEREZSIR) (B AT DLSHRAENE L id, 2R)5 HGolE 5 IGC
FISX AN BRI AFZERD , BRI BRI Enew s Ko FSLAEARMINAR, MRIFATN T 95 L0 KR I 25 B4R S ki AT
N, BEHCERIR, RRAAR R R BN BCAAE, IR RE AL AL T BE 207 AL 4RI SR o

Goifi 5 K1 H B RIS *  5 IER AR 2 — AN BRI T D), (BHIF AR BIREE AT E BN T . RERAH R R4 i
RN, B B4 5 o AR VR I OR 76 22 7 AR A B J o 800, B SRR 1R J 2 i ) D0 R R T RAF BB A K A )
SRR Geeb, R R A B A R AR RS, S BEL b AR i R U SR 3 R AN T RS AR T IR RED



2.4, IR 1H

A5 PV 3 ) T DASE S — NS B PRMEL, e T S RO UL 0 B A R R A e =0 23, BT AR IB SR AE =10 4734

X = VAR GEAR S 0]

*p = // B FRER A1
person.name = "bob" /] EERR B

count[x] = count[x] * scale // #4l. slicemlimapftiyc i1

FRE R EARBREAMRE BN R GREA — AR, Bl L s s A LLE S .

count[x] *= scale

KRR LA E AR R R A E A
BUEAZEAL T LASCHR w+ BB - SBIRIES) CBEE: HHINHEIER), MAZRIAI, I x = in ZRHFEEMRED

v o=
V++ // R v =v+1; v k2
v // "R v=v -1 v L1

2.4.1. uAE

TCHBE R S — MR E R, ERVFFRNEHRSMLENE. EREH, REGEALR A REG 2T kE, %
J5 P8 — BT /e S0 AR e (R o XK T AL A L5 R A S M T8 ) e A P AL AR s AR B, B anFRATTRT DA AR S8 A
AR IE:

X, ¥y =Y, X

a[i], a[j] = a[j], a[i]

SH T E AR K AZIE (GCD)  (iFE: GCDASZAAHIRT, 1iitgreatest common divisorff4E S, KL
GCD#&Z &1 LI -

func ged(x, y int) int {

fory =0 {

X, ¥ =Y, X%y
}
return x

aE R TS AR AN AL S (Fibonacci) FIEENANL:

func fib(n int) int {
X, ¥y =0,
for i :=0; i < n; i++ {
X, Y =Y, Xty
}

return x

JUHBE R AT U — R BB E SN 2 G Rl fEforfE 3R IAIAG L )

EAERRIE AR TG, Rz R i AR oA BV R IR E 5 A 1 5 k) St & A

ek AN B2 AME, i — A 2R PHE R 243 — A R B ] DU e AU E A A R A b i G A5
UAREHA L EREA) , LUWRENEHLIRALTL—E.



f, err = os.0pen("foo.txt") // function call returns two values

B, XA H S VA IR EME R R IR SRR IEAL, ] flos. Open & ARSI IR B 3% (] — errorB B4, 30 — L2
HAR B4 KR, B H PR voke FERHEBATIE IR = MRIEERR UK L. WRmapZidk (§4.3) . KAME (§7.10) il
I (§8.4.2) WMBUEMMER AR AL, ENHARE S EWAER, A — MM R GURIOR IR TR

v, ok = m[key]
v, ok = x.(T)
v, ok = <-ch

// map lookup
// type assertion

// channel receive

BE: mapEH (§4.3) « FKAEMWE (§7.10) SUEIEEIL (§8.4.2) HIUEMMEIEAMAAR, JAR—E R ERHAER, BTk
APt — AR W THE A AN ERIETE, map BT RN 2R M2 {H, R & RN 2 A& S 4TI panic 4, BTG R
Wiy 23R [ R AE (BHEEASORRIMO o Blan R4 7

v = m[key] // mapfEik, I IR [ A

v = x.(T) // typelis, KK panicRi i

v = <-ch /] EERR, RN R [ FAE (P IEAN SR RO
_, ok = m[key] // mapi [F124M

_, ok = mm[""], // mapi [l 1AM

_=mm[""] // mapik [ 1M

ANAS RS B — . TR LU R RIZe S ARRiRTT _ R EFAH R,

_, err = io.Copy(dst, src) // J7r 14
_, ok = x.(T) /7 RIS, 2k H A

2.4.2. o] RAE 4

JUAE T A SR A 30, (B R e A R 2 )5 S R AR RSB AT D9 eR 500 P S B ks o P 2 80 e B 4 v B ) 2
B, —MNRENEA) R R R M E M E R E A 45 R R, DM EAFRAN TR (§4.2) ™ EMET . BT
A

medals := []string{"gold", "silver", "bronze"}

F i slice IUAEAN TL R AT B BRAE, MU AR S IIATN:

medals[@] = "gold"
medals[1] = "silver"
medals[2] = "bronze"

mapAlchanffiyisR, BANZEEMZRE, HEBARUERARET .

A R NI, AEI(E G A 22 A AR AN AT I e 2 IRR BB L AU M R B R . SEE A, RA AL Ex
TREAWARRRTIRER, WEER A2 R,

AR R T A R AN R, SR AR AR 7 AT LT IR . W T HArRAIC L el R, R
WA TR B . RALAAZSE A VLIE, il o] ARAE 25 AR Fa 4T a5 IR AR . R& (§3.6) WA SE G IR, R i mT LA
AL B B AR A

MFPIMERB T L == 30 1= AT ARSI RE D AT I RE A R AR e X TR B A A LA, 58 — MBI 2R
—MERAU A B T IE R, R IR FIRTT —#F, FRATE0 A H A LR TR A 3T (5 T RO



2-5- %ﬂ
AR BEARIR USRI E SC TR AT AR SR EREAT, B EUEAE YA AP /D (SR ITR bt N0 BATIHE P2 i ik
[y, AR RN, DLREATA CRBII AR,

FEATATRE 7 o B S AP AE — AR B A R R (K A P (BRI FROR e A RIS . i, —MNintEB 2R BT U RB R — M
WHHPIERZES] . B — IR B — AR 23— AN —Mloat64 A KA B AT DL APRE R IR 31 LRI E
BE B RN RN E AL T R s — AT B T AR R R — DD s — AN AR

— AR FE SIS AR, BB MR KRR G . B A AR T — A5, AR R A RIS
MR, TXRE R B AT TR Z A A o2 A R

type KHLF JRKEHRE

FAFEYEA) BB %, FUL AR e AL PR TARS, WITESNB T LA .

B PRS0, Unicodedn SAIE /NG FREACEE, b th SO A A2 BOAARRE S Y AR E A P B i R T AN
B, HRIERobPikef[mI &, 1EGo27 4 Al BE & H H #h< 747 1 (K5 7142, F i /£RobPik{E Issue763 f[nl % :

A solution that's been kicking around for a while:

For Go 2 (can't do it before then): Change the definition to “lower case letters and are package-local; all else is exported”.
Then with non-cased languages, such as Japanese, we can write H A& for an exported name and H i for a local
name. This rule has no effect, relative to the Go 1 rule, with cased languages. They behave exactly the same.

N T USR], BADREA [FIRLEE S 3 5 SONAN R 2R

gopl.io/ch2/tempconv0

// Package tempconv performs Celsius and Fahrenheit temperature computations.
package tempconv

import “fmt"

type Celsius float64 // FEICHE
type Fahrenheit float64 // ‘EItiil%

const (
AbsolutezeroC Celsius = -273.15 // Zinf 4t
FreezingC Celsius = @ /1 & L
BoilingC Celsius = 100 [/ KR

)
func CToF(c Celsius) Fahrenheit { return Fahrenheit(c*S/5 + 32) }

func FToC(f Fahrenheit) Celsius { return Celsius((f - 32) * 5/ 9) }

WATERAEFE I T HFSAL: CelsiusFIFahrenheitsy 5l R AN [F FELEE ST EATT EARH AR IR R )= 25 B float64, E Efi T2
ANE I BEEEAL, R AT AT DLBAE B BORAE— AN RIE I H . ZIRIX 880, ] DUE S — 6 AR 0 7 P A3 FH AR ] A7 ¥
IREH S B HIL T E—A 2 lCelsius(t)skiFahrenheit(t) % 20 i i 20 AR A g K floate4 55 At I IR AL . Celsius(t)Fl
Fahrenheit(t),& 8 5 i, EATIFARRERA . BRBEALKBEAY, HRESEENMIECRERN. 5—J7H, CToF
FIFTOCTR A b A5 & ot S RN IEE AL R MR B HEAT # 58, BT 2 IR R [/ i

PR RMT, HAH — DX BRI EAET(X), HTRFEONTRE G3E: WRTRIEH R, RS B/ MEIE R
T, A (rinty (o) D o WA AN N IRIR LRSS, A SV AR A, s P AL AR R A R R S A R iR
B, X N R AN AN SR A B . IO AT DURE S TR BYHIME, B Ax IR P DA A TRAL, (B — R XA
%,

HUE AL 2 (A e R FOVR I, JF ELYE 249 83 R — e i 8BS I slice 2 A2 W) LAREHIR), 72 7R — B RATSF BIXFERIH 7. X
FHAATREBUR BRI B, K —MNF R B NBE ZFHDNEIR T, D TR RN [1byte KM slicefs#5 I —A>375
BHRRIRIA . AR, BTN A SR AR R R (R R R RAEERENED


https://github.com/golang/go/issues/5763

JRZEAR I e T NS RIRIAT S, B e T DU R)Z R — o W BLIZ AT SR . IXEIRA, CelsiusHIFahrenheit
R HARZHAT AR Mfloat64 M2 —FER, IEWMIRATFTHE AR

fmt.Printf("%g\n", BoilingC-FreezingC) // "100" °C

boilingF := CToF(BoilingC)

fmt.Printf("%g\n", boilingF-CToF(FreezingC)) // "180" °F

fmt.Printf("%g\n", boilingF-FreezingC) // compile error: type mismatch

PGS SAT == Al « AT AIRECE — AN A4 R AR A B — A MRS AR, ol B R 2 R B A A i 4 R AR [ 2 1)
M. R AR MER B ARKIZEA, AR BT AL

var c Celsius
var f Fahrenheit

fmt.Println(c == 0) // "true"
fmt.Println(f >= 0) // "true"
fmt.Println(c == f) // compile error: type mismatch

fmt.Println(c == Celsius(f)) // "true"!

EBEREMAERD . REFRKGREHH, ([HiCelsius(f)2 R HEEE, CIFALHRME, NIUEBREMNRETD. Wl
FL R 2 B e g # 2 1 -

— A A AT RGBS 07, R AT DR G 3 X i P H R A (R I R A IS AR SO R o AR
T float64iX Ffrfii] 8L I IR B A T IR 2, (EARINAUE BRI SRR 2, Rl 2 BA TR G h R

i 4 I W] LIONZ SRR B 52 SCHT AT N . R EAT NS N — LR B2 e R &, BATHON R T4 . BRAT TR AE 5
VAT L L R RPN U | S SRR 3 S A

NI A, CelsiusIEM S Hc i BUE 1 B A M HTT, 2775 I A Celsius JE 2 i — N 44 I String i J7i%, %7153 0] %
FIUR G el 4 ° Cl [ B (K 45 3«

func (c Celsius) String() string { return fmt.Sprintf("%g°Cc", c) }

VFERMAR L E L —AString 575, K246 RIfmtEBRIST ENJ5VERT, K 2t 2o (8 F 12 28800 B2 A String 77 00R [m] (K0 25 R AT B, 3RAT)
BAET AR

¢ := FToC(212.0)

fmt.Println(c.String()) // "100°C"

fmt.Printf("%v\n", c) // "100°C"; no need to call String explicitly
fmt.Printf("%s\n", c) // "1@0°C"

fmt.Println(c) // "leec°cC"

fmt.Printf("%g\n", c) // "100"; does not call String
fmt.Println(float64(c)) // "100"; does not call String

+



2.6. 0 F1 S

Goi&i & F I EMIARIES ﬂ’]ﬁj‘c’fﬁﬁ%ﬂ’]@{”‘*uy HIWER AT SRS, B3, RIS E . — MR IR
—AEEZALL.go N SRR 4 BRI, I8 — AN T B XA E SUE AR S E; Flinfigopl.io/ch1/helloworlds B f
H F #4222 $GOPATH/src/gopl.io/ch1/helloworld..

FAHET R — AL 42 725 0. BN, fEimagets i Decode B I AE unicode/utf1643 7 () Decode R H AN . BEAESMTE
5z, 28 R 1d Fimage.Decode s utf16.Decode 3 i ] »

ALIE ] ALEFR AT fas i o A A2 2 SR AT WK R BB S BLE B . EGoiE F R, — MR MR- LT RS Fh
TR, MaiZAaTRFHE L BOANTFAX S RNG, BT LML 7280 KD .

NTEREIEARNAL, BIRNIRE R RS D2MRRAT, TOIHRRGolE FH X WA XM . BATZIN T ?

EFAIBIEE — >4 Jygopl.io/ch2/tempconvf) ., I HTTH 1§ H— NESGERR A . (GX BLEATHCA 1 RAS G 122U o 491 1 1EAT
5, RHEREERRER DR QARG MRS, HIRER 0T E — N ESCE 7 B R 5 72 A i1y
[TR=E 7 TR S P e = NEU KO R SR S A

BAFEAS R AN XN %R, 84 7 E B tempconv.goii SO :
gopl.io/ch2/tempconv

// Package tempconv performs Celsius and Fahrenheit conversions

package tempconv
import "fmt"

type Celsius float64
type Fahrenheit float64

const (
AbsoluteZeroC Celsius
FreezingC Celsius

BoilingC Celsius

)

func (c Celsius) String() string { return fmt.Sprintf("%g°C", c) }
func (f Fahrenheit) String() string { return fmt.Sprintf("%g°F", f) }

e R B THAE 53— A~ conv.gol U :

package tempconv

// CToF converts a Celsius temperature to Fahrenheit.
func CToF(c Celsius) Fahrenheit { return Fahrenheit(c*9/5 + 32) }

// FToC converts a Fahrenheit temperature to Celsius.
func FToC(f Fahrenheit) Celsius { return Celsius((f - ) *5/9)}

""Wi#%ﬂ%u@ﬁﬁ?ﬁﬂﬂiﬁ’jﬁﬁﬁ FRIBHAM LT S SN RIE, PN 5 il 24 tltempeonv. CToF I A Ui

o MIARAMMIAT, BINTE— NSO R &, 2R — N0 A ISRt v LB M 1, kiR T ARG —
i Iﬁ o TER E’Jﬁttempconv QoY SLAF AN T fmtfl, {HiZconv.goli SCAFIFEA, BRI ANE S Hh FARKS I8 A F 2lfmt
(o

BN AL A B 44 E 2 LR S Bk, EA1TAT L& tempconv.AbsoluteZeroCIX 4 A A S 1 il -

fmt.Printf("Brrrr! %v\n", tempconv.AbsolutezeroC) // "Brrrr! -273.15°C"

BRI IR OB IR IS, 75 B Flimportif 73 Agopl.io/ch2/tempconvl, #R J& 5 v] DM A T I A ARRD AT 646 1

fmt.Println(tempconv.CToF(tempconv.BoilingC)) // "212°F"



FERAESCAR B T S IR IR R (§10.7.4) . @H, AERNE —ARIZe 2 AN ThEEME ., — MuidE g
—ANESCEE AR (R WA ZAEER, TR SO TR SRR SR 4 e B e A e — MR o e
VERIRK, JEH &SRB — ML doc.go X

> 21: [Atempconv LR INZETY . BN R AL SR AL BEKelvinga Xt BE (6, Kelvin 4% FJF J-273.15°C, KelvinZa i i

KR 31 °C 1A AL I A — FE 1T o

26.1. AW

EGoiE T, FMUEE —MERME—H SRR, SAIER) T2l "gopl.io/ch2/tempcony" {7445 #: 6 AL S A\ 1% Go
B 5 G I BT 58 SOX B2 5 8 0 Bk B AR BB, SR A T SRR . M GolE & B igo L AR (2
F&) , = PNMEABBRE-NEFHH—DHEAGoli st

BT AEKSARE, MR-, B4 REEDMIST OFRERGLEE—FD , BRAEERNFHAEE. R

B, —MNEMLAFRMERFABERSE—NFBEAARE, #ligopl.io/ch2/tempconvl )4 #— ik &tempconv.

4§ F gopl.io/ch2/tempconvil, TEE4ETA:

gopl.io/ch2/cf

// Cf converts its numeric argument to Celsius and Fahrenheit.

package main

import (
“fmt"
nogh

"strconv"

"gopl.io/ch2/tempconv"

)
func main() {
for _, arg := range os.Args[1:] {
t, err := strconv.ParseFloat(arg, )
if err = {
fmt.Fprintf(os.Stderr, “cf: %v\n", err)
o0s.Exit(1)
}

f := tempconv.Fahrenheit(t)
c := tempconv.Celsius(t)
fmt.Printf("%s = %s, %s = %s\n",
f, tempconv.FToC(f), c, tempconv.CToF(c))

SNBSS EIE R NN T, AEETiZE N A TR LS AT S AN . RS TE R
Pltempconv.CToF 7 2k 7 il gopl.io/ch2/tempconvEL H I A %5 . 7EBRIMESL T, SR E Bltempeconv ¥ CFJE: fRES
PIEMEE LT , (HRBATMAT UG E 85— MRk, DAL PR (§104) .

CFFE T ¥ 24T % N I — NI 7E Celsius A Fahrenheitiif /& B4 2 7] 4 # .

$ go build gopl.io/ch2/cf

$ ./cf 32

32°F = ©°C, 32°C = 89.6°F

$ ./cf 212

212°F = 100°C, 212°C = 413.6°F
$ ./cf -40

-40°F = -40°C, -40°C = -40°F

WERSNT — M, BRSO A OR A E — PR R AR B . R0l R0 T LA ROR D A e B s, BRTE R )
AR IE AR, B9 R —>Jfbllog. Print("got here!") T BN AU ) g3 B0 75 22 R I M ERlog (L S NFE B, B, g st 22 K HY
—AMEER . FEIRXFEOLT, AT ELREAL B S AR SR B

A EIFRIR T %, A 1E LU#E Fgolang.org/x/tools/cmd/goimports S\ TR, & 0] LURHE 7 B A shii sk S e, ¥
Z Yt e T LAE ligoimports T, AR ETELAT SCAF I F 308 1T . FSUIEAT gofmt T &, ] LU k% XA Godlsi L 14



%21 2.2 5 MENRAHIRE, PR I s AT AT BRI S, dn 2R B R MR AERI N B RS 8L IR )5
FfblCelsiusHFahrenheit () S Ar e e, B2 AT LAX B9 UMK, 88 L7 m] LAY REE AN 45 o

2.6.2. WL
ELIRYIAA (L SRR B LR RORUIUT 985 1 2 B 7 0 e U R e

vara=b+c // a i , N3
var b = f() // b , AN 2, B f (Kic)
1

var ¢ = // ¢ BN,

func f() int { return c + 1 }

MR EHE LA .ol i, ENTR I ARG g B BT AT YL, Golli 5 MM TR B &k go U R AE S F A Hr, 2R
JE ARV F 25 T 2 20

TR AN A AR, WRA ISR RIS A6, EH — R A REN, Fl e La v1aa e IF A
Je—/MA B RIR A AR . AEIXFMEBL T, FRATAT LU — SRR A init i 46 4k B8 BOR T LA A0 TAE . A SCHHR AT A & 2 ANinitd)
SR B AR

func init() { /* ... */ }

RNt AR (BB T AN RERR I S 4, AT AT B R B A . R SO T BiNitRI AR AL BB FERR P IT SR AT I 4%
W e AT B P 1 3

AR RBABIHTE T, SAFWRIRFGE, SR LBmi—x. Bk, R pB AT, Baftpttl
SR F] LA g R e ph it 7. WIBRI TAER B R BT, main@ i Egisat. LOXF 7, oA ORAE
main B BT 2 BT, P HOB 0 A D2 e IR I TAE T

TS E T —PopCounted %, JH T3 Al — My o i “aEbbith) M. e Hinithlah (s Bk A sl B i pe, pe
1% F T b B A8t B8 B2 AT & K 1Dt bit N, IR IR 7E AL B 64bit TR B I BT I I A IA64IR, T IR AR
WAL o CRIFASZ IR G it H 5535, ER e B EERinited B A%, JF HEOR 1 A iid: sl BhaR %, 129
FEHH I IIEA) «

gopl.io/ch2/popcount

package popcount

// pc[i] is the population count of i.
var pc [ Jbyte

func init() {
for i := range pc {
pc[i] = pc[i/2] + byte(i&1)
}
}

// PopCount returns the population count (number of set bits) of x.
func PopCount(x uinté4) int {
return int(pc[byte(x>>(9*8))] +
pc[byte(x>>(1*38))]
pclbyte(x>>(2*8))]
pcbyte(x>>(3*5))]
pc[byte(x>>(4*8))]
pcbyte(x>>(5*2))]
pc[byte(x>>(6*5))]
pc[byte(x>>(7*8))])

+ o+ o+ o+ o+ o+

*
*
*
*

B X T peiX TR AALPLAIAG AL, T CLEI K IR B 4 B — B U B, RN T

// pc[i] is the population count of i.
var pc [ Joyte = func() (pc [ Joyte) {
for i := range pc {
pc[i] = pc[i/2] + byte(i&1)



}

return

1{0)
FER ARt LD, rangeliH KA T RG], A T EAMBIRER S AR XS
for i, _ := range pc {

TATHET —T5010.5% 10 K57 B el Hinitek £ 3ty -

#.°] 2.3: H'5PopCounted ¥, A —MEHFAEH—MREN. BN MRARNERE. (114708 R WA R0 LLEH AN A ) 52
BERE. D

952] 2.4: HIRALSLE SPopCount i #, FUIINKRALM 1bit, RESTHEEL. WARMARE LR

%231 2.5: RIERK xa(x-1) HTRXBIBACH) — D IERRIbIOIE R . MR FEE SPopCount i ¥, AR5 ELEHERE



2.7. VE R

AN AR LT P SRR — A R, B — A e e — MR R A PR PR IR AR R RT DU R R AN
FRE o

ANEER A N A i S IR 9 — . 7 WA R Y Jons 2 A9 — NRARRS IR SCAR X e — NI @ k. — MR A by
JEHI R R AR P JB AT I A R AFAE IO S 1AL B, 7 SRR () X3k ) e A AR R At B 0 51 s R — MBI I

AREHGE ARG &I — RIIEA], R e BURSE AR I R R —FE . AR A A I ) 42 7 R il A AR By il
7. IXANBRyesE T PR WA 2 IOFE RS . BRATTAT LA SR (block) AR B 3G oAb 75 W (OB AEL, 34k 75 B /E AR AT o 9
AR AT RIS S IR, BATHRZ AL 0 4RI RS, TP — MR RRTESR, FOvE Rk X Fai
£, &AMor. ifflswitchiff), WARXSRIAVEL: A switchEiselect/f) 7 A A ML IYIEZIL: LA B AR BE WEVER Tk
AT IR .

FE BB A0 R RER R TR S N e T B AL, O E &, Lhiint, lenfitrue5 R 7E A RE A, BT
UATEBEANR P P B o ATMIZETE KBNS (Bt O g0E30 75 1042 50T ATE R — AN AR A h i iR XT3
L, il dntempeonv S N IRIfmtEL, D% SEYE SCAFR AR A4, BRI IR BB AE 24 B R SO T el SN IR b, 2 A I R B RS A
e MR SRR S SN B IESA], Hhintempeonv. CToF B A b 1A e, U2 R/ I, & RAEZE R BN
B (R AR R ) i
FEhildibs 5, #tibreak. continuemigotoiH Al G iR A AIbRS , 2 o Bk i1 F 35k
—AMEFATREEE ZAFAMAEY, N EAHEAR KRR R R, Gla, RTCEH— AR, a4 .
BHRAF2.3.3 W TARE, AR LUK — N BB BN 2 7 ) new, AR B inew2 4R VE AR . (HRML S, Rl
FAS [ 8 ay 2 47 R PR A AT e BORE P AR A B 352
Y A B R — NI N, GUREERRG—AEY, e SR AR R 4R AR R . AR AR R, R
BRI A T IR R . WRIZA TAE N FRASNB K B A AL, A FR R A B e R B AEIRXAAE AL, A
BREWL T ANESIRI A B FE WY,  LER A B R P BT A0 44 T ICVE R T I -
func £() {}
var g = "g"
func main() {
£ i
fmt.Println(f) // "f"; local var f shadows package-level func f

fmt.Println(g) // "g"; package-level var
fmt.Println(h) // compile error: undefined: h

AE R P REIRT IR BE RS, TRl A B — N 7 WA TT R RO MIT R B . A W 2R U falfor SR B AU MG Y. TR
FIE ZAAFRAEX, FAEIEE EARFRIRER GXAMET 328 TR E A, (BRI

func main() {

x := "hello!"
for i :=0; i< (x); i++ {
x 1= x[i]
if x 1= "1t
X i=x+ 'A" - 'a'
fmt.Printf("%c", x) // "HELLO" (one letter per iteration)
}
}

TE x[1] Al x + A - o FEIEAVIA I RE RIS H T MBI W s, MERIMNSMRXA. (EE, FHNE
%3 Hunicode. ToUpperit A &4, )

IEQ BTG TR, IFAE FTA A2 . aCons B 2] iR im0 A e — L2 iad i . b forili /) QI 1 WNiA
P R IVE T IR BN o 2 for B AT 7238, S — B o W A R RAR e e 2, Ean A TSR R4
Utk . B IRNESES 0 A1 I SOe B 35 26 A F KBS 3 AR G RS ACEE 7 C ive ), ARSI IRNEI



NI BT FEREA = AR AR, A EEARERE, —ANMERERERE, AN EforkasUIYIsR IR IzIK, —MEfor
T IR RA B B A A .

func main() {
x := "hello"
for _, x := range x {
X = x + 'A" - 'a’
fmt.Printf("%c", x) // "HELLO" (one letter per iteration)

FforfGFRIML,  iffswitchify f o 7E 26 A8 - QU IR IANE IR, A EA T R HAT Hmikik. T I if-elsedl X BEE R 1 x Ay
AR A T BT -

if x 1= f(); x == 0 {
fmt.Println(x)

} else if y 1= g(x); x ==y {
fmt.Println(x, y)

} else {
fmt.Println(x, y)

}

fmt.Println(x, y) // compile error: x and y are not visible here

B ANFE AR ERAE S — NP9, DRI S — AN ) S AR A 1) V03P B (AR A 5 ANFr R BAS 1] o switchifi A AR 43 30t
A FALPHATE I s S 3y — AR ARTE S, RS R SO R

FERZEA, R IF A S FRE R, Rk — e A BT LS R E A Sl 2 51 S i — A B, Xl DAERATTE X
U ERE OB A SRR g . ER AR NREIHEEBAGIN T A S, WEF AR IR

FERAFEF

if f, err := os.Open(fname); err I= { // compile error: unused: f
return err

}
f.ReadByte() // compile error: undefined f
f.Close() // compile error: undefined f

R EANE IR A ERE AN, BRI REORIGETINE, KBS R. KRS EE—AN R AR A W IR
Ry FREE RIS B ARG s 1 SE .

T AR A A AR, IR T AR (R 5 T (R A AR AR AT LAV ) AR

f, err := os.Open(fname)
if err I= {
return err
}
f.ReadByte()
f.Close()

YR TT g 3% jE I K ReadByte M1 Close s 51 1if i) else B ke i v ax A ] i «

if f, err := os.Open(fname); err != {
return err

} else {
// f and err are visible here too
f.ReadByte()
f.Close()

{HIXA GOl B HEFHIE, Goifi 5 B LR AR A BT DR R F ELHEGR ], T4 AT DA DR IE 3 AT BTE ) AN /5 AR A

SRR B AR R R A AR a5 NIRRT, e R SRS AT AR B SRR A R B R AR . X
PAASK I B Hos.Getwd 5e /i, (EE A AN M I 1848 P 70 B R AT RE & AT, 3R 78 7 ZEAL TR R IR (% - B $flog. Fatalf ]
FATENAERGER, 5T Hos. Exit(1)& LT .



var cwd string

func init() {
cwd, err := os.Getwd() // compile error: unused: cwd
if err != nil {
log.Fatalf("os.Getwd failed: %v", err)
}

BRewdfESMECAE B, (HiE = HAT R ewd Merr s A= WA MR EAE R . Ky NS W iowd ¥ Rl MBRIA B, R
TR I A2 IR B LA W owd R & .
FH T AT (R4 R 2 2 K 20 J5 3 75 B i ewd IR A A A, ARG R S X AT R — MR, (AR AN AN AT S RO — M AR
TEAR TR, A g I —AN JR i owd T EE A, 8t vl B 5 BUX ARG 2k 3

var cwd string

func init() {
cwd, err := os.Getwd() // NOTE: wrong!

if err != nil {

log.Fatalf("os.Getwd failed: %v", err)
}
log.Printf("Working directory = %s", cwd)

2R K ewd AR AR SR BB BERBRIAR ALY, T HL AR % A H Bt B R RIS BUGEE I EE i .
A VFZ 75 20R] DUEE S B BB 7R (1 1) Ao R BRI 5 VA AL A A A W err 2 i, SRIBEGR AT <= (R AS 07 2

var cwd string

func init() {
var err error
cwd, err = os.Getwd()
if err != nil {
log.Fatalf("os.Getwd failed: %v", err)

}

WML F/RE. X FURERWTREE — LA £ T HITPET, FATRRN B 454 .



B AL HE R

BARMWRIZM H, FrA RS R LR, (BT SN — BRI 2 /RIS, IR, 33 . RPN PSS
BRI LUE—E, M TRBE 2N R, FlinEdEa. R K, EERMEMY SR, Goifi 5 it 1w Euk4l
LA, EKIBT Gollfi 5 W E BN . XL BB, BT A5 (AR AR IR B A Bl 4 b (R (R 1

Goif M HE A U FERGEAY ., A, SIMRAAE DRAL, ARmAGERIA, A . FRRAmRE. &
BRI —HA (§4.1) MEME (§4.2) — R BILHEM BRI, RREEMERNBEREN . IR EEREH
(§2.3.2) . PI& (§4.2)) . FHt (§4.3) . ¥l (§5) . I (§8) , HARHIEMEMZ, HEAIHREMEF T —NEEIRSE
T RE ST o 3K R RHE— 5| R B (B R = P A %5 P8 DL JRATREFE S8 7 S/ 45 L 2R A,



3.1, A
Goifi 5 M EE M AT LA RN R, 3 R BN R . R BRI R 13 R MBI B SO IE AT . 1E3RAN
S MBS UGN

Goif Z RINHRL T AR S MG 52RO . X EAINS. int16. int32Mint64 U FH AR [ A /N 755 B85, /35
M8, 16, 32, 64bitK/NIAFFSBE, I B ZEuint8, uint16. uint32FIuint64 PUFh JERF 5 B

X B HiRh— 5t RS CPUSE G HLas 7 /N 5 A E A5 8 Akintfuint; FEorhint@ B 2 IAUE 2 . X R 28330
BHIRFERIRN, 328064bit, (HRFRAIABERT RLATATRB B DA [ 1 2 126 2% B 26 AR [ O REAFF & b mT BEF= AR AR TR B K/
Unicode 7 #rune28 R Mint3225 40 (1257, 3@ % T8 —Unicodeld s . XA ZFRAT LE A . [FFEbyte th 2 uint834 7!
HISEN 2T, byte SR — R SR A SRR — AR A6 R B 1 A2 — AN N

g, A ML/ S R uintptr, A 18 E BAARbIt/MER 2 LA GITREr . vintptrd B WA TE R ZE MR 4 T 2, 4551
R GolE 5 MCHE & B HUFE i /E R DM BN T . AT+ = 2 unsafe WA %3 20 & BIZRU 517
AECATEA KN, int. uintRluintptr2 ASFIZE A [ 26 2580, HorhintRlint32 2 ARl 92878, BIAGEint Kk /MB 2 32bit, £ 75 3
Fint4 Eint3228 B b )5 75 B — A B R B W, R2Z IR

HP B /S 8BECRA200AMYE AR R, Wit &bt SRR RF S0, — P n-biti 7 #5550 H 12 M $-2:{n-11$31$24{n-
13-1$. EFF5HE FTabithi# A TRRJERE, HEUZ0%$24n-15. Billn, int828 ARV E 102 M-128%1127, Tiuint82S %
eSS 0255,

NGO F PR THARZBHE ., SHIBHMILBIST “ e 5y, AR S S Ik iy HEs1 -

* / % << >> & &n
+ | ®
= s < <= > >=

ZICIB A B R ARG, ARAERE SN, (ERM S T LSO EIY, RS R DU TR AR
Fed, AN mask & (1 << 28) o

T ERBETATIIEEAT, Glin+HE BAREAH — AN SIREA 4SS X RIS A +=, o DU T iR TE A

HARBEFF « o -« Al ATLOER T34, F R BREE, HRIEHEEF%H TERENEE . S TARMEES, %I
POz AT AW R . EGoE T, %IUEIE AT AT S AR ST 5 B — 30, BIL -sus F -su-3 45 5EH0R-2,
BRI8BAT / MAT RN TR B RO 75 o R, Bl s /4.0 OGS HIE1.25, {EEB/MAMEE R, RONEHRIESREOT A
T ARE

—AERIBEWGER, AERANTSHERTMA TN, WRFEE LMt 4 G IR RIE, MUuivvFa RRmd 7. @l
AL IR A T 7 SR BUR BB R A AF 5288, T HE A i R bithr 2 11, TR 4 B4 45 T e e i), 4l anint8 il
7

var u uint8 =
fmt.Println(u, u+l, u*u) // "255 @ 1"

var i int8 =
fmt.Println(i, i+1, i*i) // "127 -128 1"

P 7] (4 B R ) DURE R T e Le BB SR AT HUAEL,  BUBCRIZ AU 45 R A /R 2.

== T

1= RET

< NT

<= NTFET
> KT

= KTHT



Jisk b, AR B RAUR A B SR A A AOAE AT LU, i U AR (R SR B OB T DL === AT LU RN, B
s BOM 75 T DU B R . VP2 JL e S B T RE R AN AT B, (R i FT e R AN AT P B0 0 T 3RATTIB 2 (1 4 7
FAY, AT ORER K — Bt

X TR A AR IE FA

+ IR (EACR)
it 4

XETHEE, +xR0+MIFEE, xRS X TIF BN EH, +xaitx, -xWEx 7.

Goifi 5k ft 1 LU Mbithr B2 54T, A4 MR HATIEAX R AT SR TR 55

& {LiZ%L AND

| fLiz% OrR

2 fLiZ5 XoR

&r f7iE= (AND NOT)
<< k¥

>> ¥

R BAFIB AT ~ AN ZJCB AT R LA R B (XOR) , HAWE—JCB SN Zm e fr U gt it er ik [al— M bithr 48
WU A ERAEIZ AT e FITHALEE (AND NOT) = QRxd Ry oiti A1 i3, ik 2 = x & y 4Rz B HIbit 40,
75 M Z3F B2 (R bit iz 55 T xHH B2 I bit iz I {H «

T AT R T A 5 AL R AR uint8 S AU (M 8 AL (MIbitr . B A T Printfek 21 %b 283 B — #E % i By A
H1%08b 08K /RITEN D8N TARFTEL, AL HIHTE AR 2 FIOHTE -

var x uint8 = 1<<1 | 1<<5
var y uint8 = 1<<1 | 1<<2

fmt.Printf("%08b\n", x) // "00100010", the set {1, 5}
fmt.Printf("%08b\n", y) // "00000110", the set {1, 2}

fmt.Printf("%08b\n", x&y) // "00000010", the intersection {1}
fmt.Printf("%e8b\n", x|y) // "@0100110", the union {1, 2, 5}
fmt.Printf("%08b\n", x*y) // "00100100", the symmetric difference {2, 5}
fmt.Printf("%08b\n", x&'y) // "00100000", the difference {5}

™

for i := uint(Q); i < 8; i++ {
if x&(1<<i) != 0 { // membership test
fmt.Println(i) // "1", "5"
}

fm
fm

+

.Printf("%e8b\n", x<<1) // "01000100", the set {2, 6}
.Printf("%e8b\n", x>>1) // "00010001", the set {0, 4}

=1

(6.5t 7 — AL R T — D T EER RS, )

E xeen Rl xosn AL, Y€ TRALRIEORBER S U AVR RTS8 BEAERET R AR SR 98, AL, —

A xen ERBHEM TILLE20E, — xoon HBIBFHEFN THRLS2nS.

EREENER A UEHREb, o5 B A RS F U 0T £ 2 Rbithr, (B AR S BIARIEH A5 L iE
HF LI GRINbItAL. FUONEANER, et IR 585, IRPER AT U B8 4/ — D bit o U B
REGoIEF IR T AR SHAISE, RIEBUEA B A rT g B G BIRA DLW T A 255 MintSe A, UGB KRR, &

SRAE FHUINUE R 5 BT R — A A H R, Fse b, WENlensf HUR Bl — NG 75 1int,  FATRT DM R THF]F 5 AL B0 T
T3k

medals := []string{"gold", "silver", "bronze"}

for 1 := len(medals) - 1; i >= 0; i-- {
fmt.Println(medals[i]) // "bronze", "silver", "gold"

}

A ANEFER T B R AR R SRR . R len R BUR Ml — AN ERFSHL B AR TR 5 MuintRA, SRS &M 1 >-
o MIAGENF . EZIEMRZIE, MR 1 = o I, i-BERAR A1, MR PuintEAMERAE (ThEZE$2464-18) ,



SR Jamedals[i| &5 BT ¥ & Epanicst i (§5.9) , Wl R Y5 — A slice 5 LAMATT R

HTRANER, A5 B R G E S H B R RIS R4 S, RbitEE & 70T b SO A% sU a2 e A A
Bfh %, eTaEIFAN TR RE R BERNIS G .

—RRE, A B ME A R ) — R, JF BAOR A S S s E b AR AT R R, B
RIXR PRFRERKIFRIEA, ERTWHE 7 ITE MRS K FE, 1 H A TP o B

FEARZ 337, B BISRALT A AR I8 JH R % <

var apples int32 =
var oranges intl6 =

var compote int = apples + oranges // compile error

G X =AME AN, R E A RRAE R

invalid operation: apples + oranges (mismatched types int32 and int16)

XA AVLEC A AT LA JUR AR R TA R, i W73 e R s B — AN R

var compote = int(apples) + int(oranges)

W25k, X TEEFRAT, WURFBR AV, AR SRIET( RO TR, Y2 BHC 0 AR T O A 2 oo B
{8 e AR VRGP % 0 AT AR ME . (ER X TR — AR R BB A — S N R BB, Bl s — N i e
NEEEL, W RE SR BME B B RN -

f := // a float64

i = int(f)

fmt.Println(f, i) // "3.141 3"
f =

fmt.Println(int(f)) // "1"

T R BBV BB RO 2 ARG 2, SRJE RV B 7 1T o RIS 12068 G o) T RE 2ot ARSI RS T R R B (SR A4
PR 48T (R AT D ] B O LA ) S B

// a floate4
int(f) // S5HRMMT BARSEHL

ARARTR /N (B B T (LA T AH AR )\l i X155, 4140106665 B M LAOXEROXTT Sk i)+t il #g 015, filln
Oxdeadbeef. T N#EHIHT T UM R EBNG P8, 404 )\t # $isa % 11 T POSIXERAE R 48 b f SOV AURAR ., o et 5
N S SRR A B bit AR

A Pt EAT B — A BUE RS, FRATATUAH %d. %onk %x 2 Hdziilfi th i stk =0, sg T i i+

0 =
fmt.Printf("%d %[1]o %#[1]o\n", o) // "438 666 0666"

X = int64( )
fmt.Printf("%d %[1]x %#[1]x %#[1]X\n", x)
// Output:

// 3735928559 deadbeef Oxdeadbeef OXDEADBEEF
HEVE REFU P G B o ST Printfhe AL 88 685 5% B 4O £ 25 KRR L R OIS, (RR% 2 I (] B
i VRPN R PR BRI, 5=, %I & Bl 5 URPrintf{E I %0- %xER%X iR £ RO, OXEROX I
SR % 5] B LB A BT B () TEASCI A bla S vk M R, (R ATt ol Ak 4 SR
FRAT R Unicodel ST RIIGF 1, T LI & 7 B RERIBIT .
FAHEI wc BEUTEN, LA na ZHATENH R3] BHIFHE

T
“\n"

unicode :

newline



fmt.Printf("%d %[1]c %[1]q\n", ascii) // "97 a 'a'"

fmt.Printf("%d %[1]c %[1]q\n", unicode) // "22269 [ "'[&"'"

fmt.Printf("%d %[1]q\n", newline) // "1 "\n'"



3.2. R
Goifi 1R T PHAMHRTILANTE A8, floatd2RMoated. 11 A UG HIEEETSATE S s MR HRALIE S, 477 S5 ORI AT AT AR
CPUH.

Xy i AR ) BBV R T DAMAR BN BIR EOK . 3% 55 303G B AR BR{E T AfEmath B4k 3. B math.MaxFloat32% /rfloat32fE
FORMRREE, K272 3.4e38; XfMiffimath.MaxFloat64 & & K £)/%1.8e308. "Ef14 7l GE KA 1 e /ME T LN 1.4e-45F14.9e-
324,

—Mloat32 T f)iF s AT LLFR AR 2064 T BEHI L IORE BE, i float64 I m] AR ALLY 16+ BE Bk B2 3l Rz A s i
float64 %Y, [ Nfloat32BYMH Rttt HIRZEIRE SH 1, - Afloat328 ki L m i IEBEOF A RN (B [ ufloat32/4 %L
bithr R E234, HeEfbithi I THREMATS; 8P T 23bitae RIEHTEREIN, float32f) &k M BLIRE) -

var f float32 = /] 1 << 24
fmt.Println(f == f+1) // "true"!

TRV T E T AR S NG A, RO
const e = // (approximately)
/INESC R T B T OB T T RE R A S (1. 707801 o ARNEIR KHO B b FIRA T EGE RS, d@idesESRSR E R/

const Avogadro = // BARAMAE S & 4
const Planck = // B E A

FIPrintfef £ (1% g Z 4T ENiF i, KR R R M FoR TR, FRR BB IIIREL, (X BRI IEUR, (#H%e GFIRED
%A RATENTT RE B &1 A FIX =ANT BB A TT LA 2 3T BV AR B LR 3T EAG 1

for x := 0; x < 8; x++ {
fmt.Printf("x = %d e”x = %8.3f\n", x, math.Exp(float64(x)))
}

L HACHST ENe %, 4T EMRERE R /MU G = A N FE BN 71 58 i -

enx = 1.000
enrx = 2.718
erx = 7.389
erx = 20.086
erx = 54.598

erx = 148.413
erx = 403.429
erx = 1096.633

X X X X X X X X
N ou s wN PR

matht ik 7 SRR HI KB B, Pt TIEEET543F xi Bohne b SCRARR IR E QU AR BT RAAIEY5 R, 7
T 2R R R BT MR R AR A NaNGEE,  — R TR bR ik 45 2R 0/0EkSart(-1).

var z floaté4
fmt.Println(z, -z, 1/z, -1/z, z/z) // "@ -0 +Inf -Inf NaN"

B #imath.IsNaN A T — M0 752 dE%NaN,  math. NaNWiR [l 4400 R fE . B4R 7] LA math. NaNsRR R — M EER 2R,
R PR — A28 AR 5 T EINaN U 2 FE 0 KU, K9 NaNAE TSR R AN SE ) (B 7235 80h, NaN. IEJE95 RAfE
FIREAEME— 1, FEANEAAER Z R IIbIE TR

nan := math.NaN()
fmt.Println(nan == nan, nan < nan, nan > nan) // "false false false"

R — A B BOR BRI 27 0l R AT BRI, i PR R P B R s A o R, RO



func compute() (value float64, ok bool) {

M coo
if failed {

return 0, false
}

return result, true

TR PR Tl i S AR R BTG . SRR A S8z = f(x, y) B =40, R TR EEDE (SVG) #%
K, SVGRE—MHTRELLHIMXMLERE. P 3.112757&”(!’)/!‘%]%&%5@&%% Horprg sqrt(x*x+y*y) o

rl‘ é‘ Hest
,::"?:c ey
Jrglegh frp,"fr

25 i'q".r

Figure 3.1. A surface plot of the function sin(r)/r.

gopl.io/ch3/surface

// Surface computes an SVG rendering of a 3-D surface function.
package main

import (
"fmt"
"math"
)
const (
width, height = 600, 320 // canvas size in pixels
cells = 100 // number of grid cells
xyrange = 30.0 // axis ranges (-Xxyrange..+Xxyrange)
xyscale = width / 2 / xyrange // pixels per x or y unit
zscale = height * 0.4 // pixels per z unit
angle = math.Pi / 6 // angle of x, y axes (=30°)
)

var sin3@, cos3@ = math.Sin(angle), math.Cos(angle) // sin(30°), cos(30°)

func main() {
fmt.Printf("<svg xmlns="http://www.w3.0rg/2000/svg"' "+
"style="stroke: grey; fill: white; stroke-width: 0.7' "+
"width="%d' height="%d'>", width, height)
for i :=0; i < cells; i++ {
for j :=0; j < cells; j++ {
ax, ay := corner(i+l, j)
bx, by := corner(i, j)
cx, cy := corner(i, j+1)
dx, dy := corner(i+l, j+1)
fmt.Printf("<polygon points='%g,%g %g,%g %g,%g %g,%g'/>\n",



ax, ay, bx, by, cx, cy, dx, dy)
}

}
fmt.Println("</svg>")

}

func corner(i, j int) (float64, float64) {
// Find point (x,y) at corner of cell (i,j).
X := xyrange * (float64(i)/cells - )
y := xyrange * (float64(j)/cells - )

// Compute surface height z.
z 1= f(x, y)

// Project (x,y,z) isometrically onto 2-D SVG canvas (sX,sy).
sx := width/2 + (x-y)*cos30*xyscale

sy := height/2 + (x+y)*sin3@*xyscale - z*zscale

return sx, sy

}
func f(x, y float64) float6s {

r := math.Hypot(x, y) // distance from (0,0)
return math.Sin(r) / r

BRI L cormneri BUR [A] T AN R, 73 I REAEAN XU TR R AR AR S 4

BRI AR AT AR5 2 — AR LT A RN, (B FRATAT DABE L J U2 5 2, ORI B R R i R BB 5. 2
FP A B ZAA R K AAR R P WU SR, WEIB.20R . H— A2 100x100/) “ZEFIME, X R ECREBUARAR(L)), MIZALIN(O, 0)hz
BT, BATAZAL a2, it S gl 1K) 22 AT W] RER A I f5 4t 1 22 T B

B AN AER R — AN SR AR TR AR (XY 2), Ry TR 2R T R, I PR R AL RS ST L, AR)E Fixyrange F
BRI iz R (x,y )R {E -

A MAR R A D IR AT, AR R(0,0)fE /2 LA A T R (X, sy)RRan . FRATE IS M B =4k s

+z (0,0) s
=
+x
0
+y
i
i “let J
s 5y
L
2-D grid cells 3-D function space 2-Disometric projection

Figure 3.2. Three different coordinate systems.
(%Y, Z) BB gk A b A A A B A T R R ER X B AR Ay B . I ELE AT sy (RO, I R R 2B . x
Ay i3 ELAK P 4R78 2 BOK H 30 M I IESZ IR TEE . zIIA R 0.4, B MERIEFHNSHL.

R YRR RN R R TT,  main B B0 SR T A DY AN TR FE A O R 2 12 JEABCDRI TR AL, He o BT I8 (1,) T sz B
A. CHIDRI MBI A, A5 HLSVGHILHITH 2.

2537 3.4 WRFRBUR [ K2 TR H Kifloat64(d, IASVCI AT REMII TN LWL LR (BAFLSVGIHRR L ZFHAHIX
i) o BEREFEE TR Z D

#:>] 3.2:  REEmathH HALR B E LB . fR2 75 RefH —1~egg box. mogulsila saddle& % ?
%51 3.3: WIEEELEEANZWY B0, IR A0 (#f0000), 4 HH2 15 (2 (#0000ff).

%:.>) 3.4: ZH1.7iLissajousBl FIHREL, MiE— weblR%4, HTIHEREMTR G IREISVCEHRA & F . k53 a1k
& Content-Typek#i:

w.Header().Set("Content-Type", "image/svg+xml")



(X — e Lissajous il 1A LI, KM SS (8 AR AERIPNGIE R 2, RT LIRS TR 512> 57755 1 3l H o B2 A
o ) AVFESIRBEHTTPIFRSHWERZ . EEMNPIESESH,



3.3. 5%

Goifi AL T PAMASEE I E 8257 complex64ficomplex128, 43 %t Rifloat32ffloate4 i iz s Bk iF. P & fficomplexed ¥ H
THREE S, AN realflimagef 35 HiR 7] 5 H ) S5 kg R :

var x complex128 = (1, 2) // 1+2i
var y complex128 = (3, 4) // 3+4i
fmt.Println(x*y) // "(-5+10i)"
fmt.Println( (x*y)) // "-5"
fmt.Println( (x*y)) // "1e"

D SR AN R BB B ) SR (S T ERAE — M, 1403.141502imk2i, BRI R — AN S RS, SR SEREZ0:

fmt.Println(1i * 1i) // "(-1+0i)", i”2 = -1

EFEFEARMNT, —ANEHFEEFTLUNE S —MEaE R & CEREE . SCiisuRie) . BT AR T AR EHE
H, BBA+2E 2 SN M 5521, TRy 75 B T A IR AT DL AL

SR T DU ==Rl=gE AT A S L. A A SR SR A SR AR S RO B e A4 AR (R I AR S LB e
M, TR N O AR ERRS EE D .

math/cmplx B AL T EHAC TRV 2 BB 1SR S BT 07 R BR BRI SR R B

fmt.Println(cmplx.Sqrt(-1)) // "(0+1i)"

TR T8 FH complex 1 28 5 HU 5 1k R A i —4~Mandelbrot B (% «

gopl.io/ch3/mandelbrot

// Mandelbrot emits a PNG image of the Mandelbrot fractal
package main

import (
"image"
"image/color"
"image/png"
"math/cmplx"
"os

func main() {

const (
xmin, ymin, xmax, ymax = -2, -2, +2, +
width, height = ,

)

img := image.NewRGBA(image.Rect(9, ©, width, height))
for py := 9; py < height; py++ {
y := float64(py)/height*(ymax-ymin) + ymin
for px := 0; px < width; px++ {
x := float64(px)/width*(xmax-xmin) + xmin
z := (X, y)
// Image point (px, py) represents complex value z.
img.Set(px, py, mandelbrot(z))
}

png.Encode(os.Stdout, img) // NOTE: ignoring errors

}

func mandelbrot(z complex128) color.Color {
const iterations =



const contrast =

var v complex128
for n := uint8(9); n < iterations; n++ {
vV = vk o+ z
if cmplx.Abs(v) > 2 {
return color.Gray{ - contrast*n}
}
}

return color.Black

FIT3731024x1024 BUE R s B PIAMRE FIPE IR RS -2+ 21X 18] B ZHT 1. R S IR EEAS k0 B S B 1 77 (BN — AN
BT PR i T AR N2 . SR 1, S AR A B A RIS AR O R R AR BEB SR AR B . RANE, AR
FMandelbrotfE &, i BEBIEIRC. HRATET A RIIPNGH U T2 -G B Stk B vsdEfr i, nEI3.3mR

Figure 3.3. The Mandelbrot set.

%3] 3.5: P/ Mandelbrot&1%, ¢ Hlimage.NewRGBAR! &%, {# Fcolor. RGBAHcolor.YCbCr4: jiFita .
#:.21 3.6:  TERFEHAN LIRS MEE B A E M ERERE . SR EREE MR U T8 F, e,

45201 3.7 H—MERGS RGN 5 R AT AR R — N O R, Blan$zr4-1=08. AN 23 PR )34 R IREO R [
SRR o T REAR L S B RN

#5200 3.8: I B R B R AL CE 2 GO A T o A3 DU AR AN [T S B T SR BAR R 43 7 . complex64. complex128.
big.Floatfilbig.Rat. (5 HM iR/ Emath/bigfl 7 . Float &A1 45 & FRAS B FIF il Rat/2 JoRA LI A 2 8. O eATmI g
R R PN 77 FE X L e 2 224y % P T DL R 45 ) e 2 /2

%:.2] 3.9: Zi'5—webis5ds, HTHE M AR IBIEG. 12175 i IEHTTPZ S HdE € X,y MzoomZ 4.



3.4. fi/R A

— M REREE R G trueFifalse. ifFIforifs @) a0 0 HOR AT /RKEMMME, IF H==M<FLEEAE 7= A R AL E
—ICERAERT 1 X R HARRAE, B 1erve BB false , HFIRIIUIERL (1true==false)==true , HIRRIETTAA—FE, AL
— R R S R RRIER, BUEHXREIR x==true -

AR AT LAAI&& (AND) 1| (OR) #RFEFFE &, IF HAREEAT . W RIS AT e i B 2 vl DL E B /R RIE a4
BEAAAAERABEORE, BN R RIE L2720

s I= " & s[0] == 'x"

FerrS[OJ#RAR Ip R 125 7 3 5 2 Blpanic 7

By sa BIPRSGAEL || W (BOC: s XIRLEMIAE, || XREZENNE, FEHIMERELE R , FHEANAm/RREZA
I NEI

if 'a’ <=c & c<="z' ||
‘A <=c & c<="7" ||
‘0" <= c & c <= "'9" {
// ...ASCII letter or digit...

AR EIFA SR RN BCTEOS, RZIMR. AU — 2 e )l B 4

if b {

PR W LI et B — A R B T

// btoi returns 1 if b is true and @ if false.
func btoi(b bool) int {
if b {
return

}

return

B B R BRI RAR U AR TR 5, AN T BREFRSAR, AT AT Ak — A e £

// itob reports whether i is non-zero.

func itob(i int) bool { return i != 0 }



= S
3.5. FFi
—NFRFRE R AT TH . AT ESTRNEGE, Sihbytefd0, {H2EH &R & NEEICA, A
R AR RN R UTF84miS A Unicodefiy 55 (rune) 51, FATHY G2 VELHT S IX AN ) j,

P E Mlenti HmT LUR Al — MR R HE CRZErune 28 H) , REHRES[IRFISIA T E, A0 L0 < i<
len(s) 415

s := "hello, world"
fmt.Println( (s)) // “12"
fmt.Println(s[@], s[7]) // "104 119" ('h' and 'w')

D SR PRI T 4 R R 1 S TR K 9K 2 5 Bpanic R i -
c :=5s[ (s)] // panic: index out of range
BNFAIHA—ERTFHRMBANTH, FAXNTIEASCIFRHFIUTFSS IS E B E AT . AVGH U FHI TAE),
o
TFAF R AR S 2E T RS IS T 45 SR I BRI TP AR BT OF AR EIARED LR — AT 8. LRURH = s a5

N 2 e

"7 He
fmt.Println(s[@:5]) // "hello”
[, R 51 4 8 Y 0 /N T 15 5 Blpanic i 3
AEUL AT REB 20, eI RIS R ORI 6L B, R len(s)VE & R M & .

fmt.Println(s[:5]) // "hello”
fmt.Println(s[7:1) // "world"
fmt.Println(s[:]) // "hello, world"

ForP+ B AR PR AN 4 R A — S T R
fmt.Println("goodbye" + s[5:]) // "goodbye, world"

FRF A DUF ==AM<gf A7 AL PRBOE I B BRSPS R 45 A 24 5 L SR 1) BT

FAHRERATEN: — DM FRFHEENTHFIGEA IR, DRBAMEA S — NP RS TR — T8 E. ]
PME R TR A — A4 BB E 5 — D45

"left foot"
s

©w ot on

*, right foot"

I PBURIR 747 B R, (ERB RSP y+=1E 65 H — M7 R, (R & e 71T B .

fmt.Println(s) // "left foot, right foot"
fmt.Println(t) // "left foot"

EONTRF R AT BN, B aUE s 7 77 o S (3 A E R R IR

s[@] = 'L' // compile error: cannot assign to s[@]

AN RGN R P AT R ST R 1R R el A5 2 2 ), IR R B I AP B A R ARk [FIRE, — N7 Rres
SHS LT 745 8 U1 s[7:] i A il L2 S 3 AR I A7, UL 707 o U1 B AR AR R AR B0 AE X PRI 0 A
ZREHIINAF . BIBABOR T — D05 i FIBAS TR AL S R R RS2 28



3.51. FIRFRHE

TR ERTT DA PR IE T RS, RES— R FH P EEEN ] S

"Hello, tHH#"
h e 1 1 o ) ] o] r 1 d
s f world T
data: hello data:
len: 12 data: & len: 5 s := "hello, world"

hello := s[:5]
world := s[7:]

len: 5

Figure 3.4. The string "hello, world" and two substrings.
K hGoth H IS SUE HUTF84hY, I HGoil & I SCAF A 8 L AUTF 8 (K1 /7 sUAL R, (KL 3RATT AT LUK Unicode il £t 5 21+
FremE .

FE—AXE S OE AT, 7T BURBHL \ JF kB8 P IR MERREE . TRIAHAT . RS R AT 5 L
ASCIHEE T % 73

\a LR

\b B

\f He 0

\n A7

\r [EER

\t i

\v I L R

\' RIS (HAE '\ R runefF S HifE )
\" WEIS (HHAE . BT R )
\\ AT

A DA I A7 BE ] 8\ e SCE 575 8 A B SRR I T35 — TSl il 5 SOB R o, FppiAhZoR st il $es
CREENGHATLLD o —A\BEHIF OB \ooo , BE=A/Nillil o7 (0FI7) , HAEANRGEL \377 (FE: WA —4
FHHTER, T BEEIN255) o F AR IR MREE . TR IRATE B — A Unicodefd £ 5 B 4 B3 HIME

—AMEAER TR BRI ERAL ., SRR SRENG S, EEAERTAFRIE S, B SURE, SN AR T
B, EEIREMEAT, B — MNP PR TR R I RS M2 AT GFE: RS IEN MR ICEERS 7, bl
FNBERI 7N BESI e SCal+" "B P AT B R TSR0 o ME—AORPIRACER R 2 IR ) 42 CLRAIEAE PR A 1 & B BB AR —FER), B33
P[] 25 BN SCASCHE R R S8 (B3 Windows R G124t [l 2 FAT — IO STA ST )

JRA T AF B B ) T4 5 IE MR AR, BOMIEN A A 2O SR L RRAL. S 545 6 [ B RN 42 B T HTML
BAR . JSONTHE . it AT M5 B DUR R 75 22 R B 24T 353

const GoUsage = "Go is a tool for managing Go source code.

Usage:

go command [arguments]

3.5.2. Unicode

FEARARATT, PSR LRI, ARG TN Pt A — NASCUTF R4 REE BAHARENRID. ASCI, SEHERHLBZ 3 E
ASCIl, fEHT7bItRER128 T4 WERNLTFRIRNE . T Bs SAF S M EHIRT . X T RN T AR R 3

XL N T, (ERIXMSE A BRI M P OCEERM N B QTS RS WA LMK R, REZMIE S
PRARAHRH L G B 5 3SR sl IR AL & TASCIHL 30, AXCEZIE S /7)) o WiTH Rt xS & 1

BAE T E R 2R SO EE e ?



Z R Unicode ( http://unicode.org ) , BUYE TXAMER LAMEN/GS 24, BRBESHSMILEBE/FS, HIRFMME
L, BHIREZHIHS, BMESE D —AE—FUnicodefd 5, Unicodefid sk} N Goi& & Hifrune 435 (%7E: rune
RIN32F M KA

7558 )\ A K Unicodebr W 4R 1L 120,000 747, iFEBIE 1002 FE T . X AR TR 7 A8k TR AT R B R We 2 38 H
278 —Unicodefid s FUE K L Zint32, Mt EGoifi & Hrunex BAJERY; ERIFE SUiRlruneff 3 IERRX M.

FATA] L — AP IIZR R A —Nint32/7 51 . XAt )7 s UTF-328UCS-4, 4F4>Unicodefith s H IR B 1 R/ 32bitsk 2k
o XA G —, (R EXIRFRBAFAE R, ROV KRB v LA R I SO R ASCI T, ARBEANASCIT 77 A 77 2
8bitsl 1 Tt fEk R . T H EAER & R 747tz 165,536, w2 Uil 16bitg i 77 SNt fE s W H 7477 . E, AR EE
0 F) it 77 10 2

3.5.3. UTF-8

UTF8/& — ™ # Unicodel S 4mid =11 741 1A K 4ufih . UTF8%ufi% HGoiE & Z 5ZKen ThompsonFiRob Pike3k [ & A, H7EC
2 UnicodefIkritt . UTF84mtL il Fi 15144 55 k%K 4 Unicodelil s, ASCHER/> 745 RAS AT, P70 aB 4fd F 2843
NIRRT G — A bt F T Rm BIEE 2 /DA77 . R — D I mibity0, IR AT B
ToitlIASCI T, ASCITF AN FRKRZE — AT, AELGINASCIGRISAHE . R E— AT I mimbitZ110, NPT 22
TS JEERIEA Ebit# LA10F Sk . B K Unicode i it & SR FH 2 BLI S s Ab 21

DXXXXXXX runes 0-127 (ASCII)
11OXXXXX LOXXXXXX 128-2047 (values <128 unused)
1110XXXX LOXXXXXX LOXXXXXX 2048-65535 (values <2048 unused)

11110xxX 1OXXXXXX 1OXXXXXX 1OXXXXXX 65536-0x10ffff (other values unused)

AR KBS T BB I R SRV W Hin N AF, (ERUTF8HASIRA TR S BN H /e UTF8SMAS LA SR, 4l AASCI
i, FFHATLAEENREE: ey Ll e 9 5 2 24 5 W B E AT A I T A F W A B . et — DTS, el
NI A RIS A A ARMBC P AR E A AT ER (i FGBKZ MRS, ARA K s AL B N TR BB 0« ¥
AAEM TR PRGN T8, B emibrilfT s, BER -7/ RERR e 7w rsIRimT, AR
PLCHT G L RSO R R G R ET . AR UTF8SMAS K AMUnicodelid i T — 2, B A LA B UTF84m 4 7 41

[N R A HRAFINUL(0) 5719, AT MRS 3t e B AR L8 A FINULAE R 47 B S5 R TR =

Goi& & IS RHUTF8%i1Y, Jf HGoih 5 AL BUTF84m i i U A AR i 1. unicode 4t 11 2 A Blrune 7 R AH S Th RE X BR
N X 4y = BEFEUAE, B R B RS NS #4555, unicode/utf8 AL AL T F T rune 7777 41 I UTF 84 i I i 11 T

2t
AEo

AR Z Unicode FAHIME BB BRI, HICHERZZRFE G B SRR AT NN (B SO H SOt
BRZALEARFERT) o Goilh 5 74 & il - Unicode % 7 FFikFATAT Ll i Unicodelid s i NRFFR I 745 . B BIFIE

s \uhhhh XJSL16bItHTHS AU,  \uhhhhhhhh X RZ32bit M5 s, Fohhag — AT S EflEeE ;. — MR 2 A 32bith . B —
AN RIS A FIUTF8 St 4. N 1 ¥ 7~ B B8 TR #2 A 1R (1 -

" L
"\xe4\xb8\x96\xe7\x95\x8c"
"\u4el6\u754c"
"\U0o0o04e16\U0000754C"

Ll =ANFSOUP SIS — DT B R BT, ER eI ER A R

Unicode® A AT LU fErune 755 . R = A7 R0 1

‘' '\udel6' '\Uoooosels’

XF /N T 25605 58 AT LS FE— AN F oS s il S, B0 \xaa 0 REFRFA, (ERS T SRR s ZUE T v B \u B SUE
Ko Bl \xeawxbsr\xos HAGE—AE L HMIrune = 7F, BRI ZA T4 R — AN R UTF8S A (¥ 5 £

F2 TUTFBRISOL IR, 55 A A AR . RATTT LA AR ELBEM A — R R TS A 5 — 7 o

B4

func HasPrefix(s, prefix string) bool {
return (s) »>= (prefix) && s[: (prefix)] == prefix
}


http://unicode.org

e peyey Sl

func HasSuffix(s, suffix string) bool {

return (s) »>= (suffix) && s[ (s)- (suffix):] == suffix
}
B A T B IR
func Contains(s, substr string) bool {
for i :=0; i< (s); i++ {
if HasPrefix(s[i:], substr) {
return
}
}
return

St F-UTF8% i i SCAS H A BT R 46 1) 55 Ab BB B — BRI (ER N BAR 2 Foe A U AR IR . (T B Bk B
strings 4% S AL B, ESERIEEE T —/MHBA AR Contains SEH. )

37T, WREATF M 0N Unicode =44, AT LMEH eI . HERTH KA — AP A, ERRE TH
TOP R FI35ER T EMAFERNER. FRHEAT13NTY, UUTF8E RS, E2 HXtR9Unicode ¥ 44

import "unicode/utf8"

s := "Hello, {t#"

fmt.Println( (s)) // "13"
fmt.Println(utf8.RuneCountInString(s)) // "9"

N T A FS TR, BATH E—DUTFSA#ID 5. unicode/utf8 B3Rt 1 ZThRE, FRATR LUXFEMEH -

for i :=0; i< (s); {
r, size := utf8.DecodeRuneInString(s[i:])
fmt.Printf("%d\t%c\n", i, r)
i += size

}

& — ki HlDecodeRunelInString b HUA R [l — AR L, oif R AFAR B, K BEXRTRIrR FHUTF82 % f5 A2 b5 7 1 8 H » KT
T BB PR TR R R P R B A E . (BRI GRL 77 SR AR, AT EE M HIEE. $I18H2, Goifi & frange
TR BE 4 3 I %, 2 H B RUBHUTF A7 8. IR S T E3.507R; & ZE BRI TIEASCIL R5IHHH
BRI T



UTF-8 encoding

i r r
e 'H' 72
"Hello, tHR" 1 'e' 181
. 2 1" 188
data: e— . i
len: 13 4 ‘o' 111
5 L4
for i, r := range "Hello, HHR" { & : 'r 32
fmt.Printf("%d\téq\t%d\n", i, r, r) 7 ft* 19990
} 18 'H' 3eezs

Figure 3.5. A range loop decodes a UTF-8-encoded string.

for i, r := range "Hello, [H#" {
fmt.Printf("%d\t%q\t%d\n", i, r, r)
}

FATRT AEH — A AR G T 17 8 B P RIS H (RO

for _, _ = range s {

BIETE A IER AL, T AT DR A T2

n :=
for range s {
n++

}

Bl A TRT DL B F utf8.RuneCountInString(s) s 7 .

IEGERA T SR, ST H R UTF8S 65 A & — M i, (EZXT TR LT /7§ I F AR — AR, R IERI. Wk
FIT AR s R — AN i i B, B R A B AD UTR8 S, 2 kAt Ane?

F—NUTF8 TR, AN 2 2\ Hutf8.DecodeRunelnString it id 5 i fErange G A Hh B U ARG, fn FLE B — MR I
UTF8SmisHIN, H5E B — M3 Unicode 7 4F \urrro , TEEIRIHIXANFF S8 % & — MR EA A ATER, RHas—1 A6
M) 5g . MFEFBFIRFEN — AR, BEE-AMERGES, WHABMAFRR— A ER A RIOUTFS /.,

UTF8FF R V93 bt SR AR T (8 1Y, (HRAERR PP R Frune 5 ZI AT RESE 5 8, K rune K/AN—80, SCRAEUZAR 51 A0 75 {E D)
#,

H [runeZS RS2 F BIUTF8A il (1 77 8 53R 101 747 o5 4 B ) Uniicode i s 57 41

// “"program" in Japanese katakana

s :="7 /74"
fmt.Printf("% x\n", s) // "e3 83 97 e3 83 ad e3 82 b0 e3 83 a9 e3 83 a0"
r := []rune(s)

fmt.Printf("%x\n", r) // "[30d7 30ed 30b0 30e9 30e0]"

(FES—DPrintfl i) % x ZHN TGN TR BCF AT — 2. D

IR — AN runeZE R [ Unicode 7 1 slice BRI 4L 4% Aystring, TN &A1 13347 UTF84m AL«



fmt.Println(string(r)) // "7 07 7 A"

K — BBy 745 B R A B AR 0 B2 Unicodelid s 4 I UTF8 74 i«

fmt.Println(string(65)) // "A", not "65"
fmt.Println(string( )) /] "

D Rk AT k5 ) AR TR, D \urrro TERCT AR 8 e

fmt.Println(string( )) // "g"

3.5.4. F1FH fBytel]] i

FRUEPE R A DA 745 AP U N BB . bytes. strings. strconvAllunicodefl. stringsflf2fit 7L 48 E ). . tb
B ik R AEHETIRE .

bytestu i@t TR LRI BERIRAEL, (ERE XA 77 A B AN R LM [byteZe B . BN T AP 8RR A B/, RBP4 &
S SBURZ IR R . FEIXMEI T, [ Hbytes BufferSALR AR, MERATERSR.

streonvEL AL 1A /RZY . B, TR R AT S O EL R e, IR BRI TN S SO R I R

unicodefu2{t T IsDigit. IsLetter. IsUpperfillsLowerZ25BIBEE, EATH TH /2. BIMREAE — N —MruneR BN S
B, SREIRE—ANMERAE. iR ToUpperfiToLower 2 2 H%: 4 s K0k H Trune FRF I /NS 564 . TR IR L6 R J0E0 2 85
Unicodebr i LI RE. B8 Fit . stringstl A RIS, BA1&ToUpperflToLower, 45U 5 1R R i
ARRLI e, SRR [EHT KR R

T T Ibasename B AR /& T Unix shellJ A1 % T B, ERATLIMIA S, basename(s) F K152 R Z I RT MR,
[ ¥ 7 AU ST 2R AR 1) I 4 4 0 o0 HI e <

fmt.Println(basename("a/b/c.go™)) // "c"
fmt.Println(basename("c.d.go")) // "c.d"
fmt.Println(basename("abc")) // “abc"

B RAI A AR, 4T TSI

gopl.io/ch3/basename1

// basename removes directory components and a .suffix.
// e.g., a =>a, a.go => a, a/b/c.go => c, a/b.c.go => b.c
func basename(s string) string {
// Discard last '/' and everything before.
for i := (s) - 1; i>=0; i-- {
if s[i] == "/' {
s = s[i+1:]

break
}
}
// Preserve everything before last '.'.
for i := (s) - 1; i>=0; i-- {
if s[i] == "." {
s = s[:i]
break
}
}
return s

RN IRA S ] T strings. Lastindex ¢ 5 7 :

gopl.io/ch3/basename?2

func basename(s string) string {
slash := strings.LastIndex(s, "/") // -1 if "/" not found
s = s[slash+1:]



if dot := strings.LastIndex(s, "."); dot >= 0 {
s = s[:dot]
}

return s

pathFlpath/filepath 324t T 56 F SO 45 4 3 — B R B . A AUT 20 BB % 42 0T AT T3/ E R4 E TAE . SUTA B AR ZH
Tk, (HREHRAD SR e T304, BIUURLESZAHE. M2 , path/filepath {3 FIHE(E RGEA S AR
), fPOSIX £ %: 1§ H ffoolbar, TiMicrosoft Windows/# H c:\foo\bar 2.

ARG S — A TR R G REIIRERE AN ERBEN TR R, SREATRIEN NS0, 1012345405
JERN“12,345" IXANERAS S T REHCER A SRR S S R R .

gopl.io/ch3/comma

// comma inserts commas in a non-negative decimal integer string.

func comma(s string) string {

n := (s)
if n<=3 {

return s
}

return comma(s[:n-3]) + "," + s[n-3:]

N\ commark BB HURE — DT H . WU T 8 K BN T B85 131915, WA EHRAZ 5 MfT. B, commaif Bt
W5 S TR R AL ER A B TIPS T B IFNGZ S 2 BT, AR5 I U T I Bk i T R

NP RAE R A, —BaldE, BAAER., M2, —/ T isliceMynR M AT LA H &,
R0 slice 2 R AT LARH B 4% #e.:

s := "abc"
b := []byte(s)
s2 := string(b)

MM EJF, — AN [byte(s) g 7 HE 1 — MBI 7 W AL T ORAF TR sh Bl 035 UL, AR5 5L HRRANRZ B 7 1 5l i asi
DAL T DUEE G 7E — L3755t T 7 MO A AL 2777 B i, (ELA KRR I IRAE R Bb BB SN E AL R, IR INs TR A .
— AT iTslice s BT R A string (D) B AR MG — AT R FE UL, LR fRs 2775 A2 RN o

N T RSB E RN AL, bytestlMistrings [FIN SR 4L T VR 2 SEH 8. I strings @ H IS B HL:

func Contains(s, substr string) bool
func Count(s, sep string) int

func Fields(s string) []string

func HasPrefix(s, prefix string) bool
func Index(s, sep string) int

func Join(a []string, sep string) string

bytes & H X B 1754 B L

func Contains(b, subslice []byte) bool
func Count(s, sep []byte) int

func Fields(s []byte) [][]byte

func HasPrefix(s, prefix []byte) bool
func Index(s, sep []byte) int

func Join(s [][]byte, sep []byte) []byte

EATZ I ME— ) X2 775 H 2R SR B U T 7 slice KA 24

bytestu it #2{ft T Buffer& % Fil T Fislice 122 /7. — A BufferHfih 225, HZR % string. bytemli[lbyteZ: 28R ¥ 115 N\ AT LA
AHEK, —bytes.BufferZE B I AT EYILGL, PN EE A 2:

gopl.io/ch3/printints

// intsToString is like fmt.Sprint(values) but adds commas.



func intsToString(values []int) string {
var buf bytes.Buffer
buf.WriteByte('[")
for i, v := range values {
ifi>0{
buf.WriteString(", ")

}
fmt.Fprintf(&buf, "%d", v)

}

buf.WriteByte(']")

return buf.String()
}
func main() {

fmt.Println(intsToString([]int{1, 2, 3})) // "[1, 2, 3]"
}

4 [Fbytes. Bufferis INT & 775 IUTF84m i, 4714 Fil bytes. BufferffWriteRune /574, {H & WriteByte /7 %%t 5 A RAU AT 45
ASCIFFFN £ IA R

bytes.Buffer R BT H R L LA IIRE, BATER LR ISBEOMNEGESE LB, BATEE G W e B E—AN/OR) 4 N Ff H Xt
%, B0 {4 Fprintfitio. Writerfi i %t 5, 53 “{Fio.ReaderZS B 4 NIFXT 5

2521 3.10:  4i'E — A ERIANCA commaki 3, i Hibytes. Bufferf G =44 83 B HAE .
%52 3.1 SEdEcommafi#ll, DASCRRE s BUAe BRI — AN T (K 1E 4105 A AR B

%:2] 3.12: HE AR, AR TR E R SR EITER, R ETAEMRRTR, ERXRAE BT .

3.5.5. T H AT 1) e e
BT FRFER . TR TR, TR AE 2 R R LR L. HstreonvAL IR X B R T BE
P — BB R/, — P75 FAfmt. SprintfiR B — /Mg A £ 5 8 53— AN 57202 Fstreonv. toa(“# £ 2IASCIIY):

fmt.Sprintf("%d", x)
mt.Println(y, strconv.Itoa(x)) // "123 123"

X
y
a

FormatIntflIFormatUint e £ ] LA AS A (6 328 i SR s Ak B :

fmt.Println(strconv.FormatInt(int64(x), 2)) // "1111011"

fmt.Printfii £1%b %d. %o %xESH (LT s 1% strconv IFormat i U7 (1R 2, el R 7E 75 25 M ngisME Bt
6

s := fmt.Sprintf("x=%b", x) // "x=1111011"

ISR — SR R T R, T RS F streonvEL I Atoi B Parselnte& 3, 38 I TN L 5 B 4 ParseUint sk 41

X, err strconv.Atoi("123") // x is an int

strconv.ParseInt("123", 5 ) // base 10, up to 64 bits

y, err
Parselntef 211 5 =S80 H THRE B AEN D HIan6RoRint16, 0N Rint. TEARMEAL R, RIEIME Ry So2int6437Y,
PR LI 3 5 1) A8 R A e e g S R RO A

A IR et 2 5 I fmt. ScanfR AT A B 47 83 R, Rl 5 A0 B R IR S E— AT IO, e m] DURYE AL BN 72 BE AN N
I -



£z, =1,
3.6. =
R RS BRSBTS, A RIEZTI. AR B B 2E ST A2 3R, boolean. stringskis.

— MR E IR E TR T, MARER SRR, FEREA TN, R B IE ST MRS B K 2
e B, WEHRREE AT REGTZRNE AR, FOVElTEA S RAEZ L.

const pi = // approximately; math.Pi is a better approximation

ARG —FE, ATUE S 2R, KBS A Y — AR R

const (
e =
pi =
)

JIE BRI ST DR I SE B IXRETT DU IS AT I I A, o A L . 3R F RO B, — BB AT I A iR
AT AR BRI, DI RERE . ARG AR R BOTERF B RS
WRAMIAFARGHE ., REEHEM B FEEURtR H R, 0 BRI F sl DUT s ORI #0212 [ B 45 R len.

cap. real. imag. complexflunsafe.Sizeof (§13.1) .

O ENTH B AR P e B0, DRI BT DGR M SRR — 893, B T4 0 S R I

const IPv4lLen =

// parseIPv4 parses an IPv4 address (d.d.d.d).
func parseIPv4(s string) IP {

var p [IPv4lLen]byte

/...

—ANE R ] DS AR AME, (R IERA BT RA, WAk h M RIERHER A 75 N iR,
time.DurationZ — i 4K A, JKZHRMZint64, time.Minute£XI MR K E B, N~ KPS E# &time.DurationZ8 %4, w]
PUBE % TSHHTERAE L.

const noDelay time.Duration =

const timeout = 5 * time.Minute

fmt.Printf("%T %[1]v\n", noDelay) // “time.Duration "
fmt.Printf("%T %[1]v\n", timeout) // "time.Duration 5me@s"
fmt.Printf("%T %[1]v\n", time.Minute) // "time.Duration 1m@s"

MAGRHEFEWREE, &1 MM E R RO LRI RIE T AR, R IS4G R ik AU R A AT R
e IE N ik, SRR BRI — R, .

const (

a=
b
c=
d
)

fmt.Println(a, b, ¢, d) // "1 1 2 2"
D SRR BT B R A T A B A, SRR R SEF I E . (T R DU R e R, st Riotat B A AR 1R T
3.6.1. iota &4 HlidE

W A DU Hiota W B A As Igat, e T A BT R, ERAMEATHS B iRE . £
A~constiE BIE A, TR — AN B IR BATE AT, iotals Ak EoN0, SRNETER— N A T in—,



THEARAtimewfif] 7, EEdkE X T — Weekdaymr 2558, R N—RAMERELT —
WEET, XS — AR A 328,

type Weekday int

cons

JE F A0, )

t(

Sunday Weekday = iota

Monday
Tuesday

Wednesday
Thursday

Friday

Saturday

A1, WESE,

MR, W HOME. e s

FATR AT UAER Z 1 BRI i Hiota, FIHZEK Enet@RIBI T, T4 — LR 5 BEIRAKSbit A bith € — M 5

type Flags uint

cons

t(

FlagUp Flags = 1 << iota /

FlagBroadcast /
FlaglLoopback /
FlagPointToPoint /
FlagMulticast /
)
W iotaft i i,
Fof 7 f itz A {E «

gopl.io/ch3/netflag

func
func
func
func

IsUp(v Flags) bool

SetBroadcast(v *Flags)

{
TurnDown(v *Flags) {
{
{

IsCast(v Flags) bool

func main() {

AN EE R KT

cons

var v Flags = FlagMulticas
fmt.Printf("%b %t\n", v, IsUp(v)) // "10001 true"
TurnDown (&v)
fmt.Printf("%b %t\n", v, IsUp(v)) // "10000 false"
SetBroadcast(&v)
fmt.Printf("%b %t\n", v, IsUp(v)) // "10010 false"
fmt.Printf("%b %t\n", v, IsCast(v)) // "10010 true"

t(

KiB
MiB
GiB
TiB
PiB
EiB
ZiB
YiB

ARidiota

#:.°1 3.13: HEKB. MBI EH

1 << (10 * iota)

//
//
//
//
/
//
//
//

~

1024

1048576

1073741824
1099511627776
1125899906842624
1152921504606846976
1180591620717411303.
1208925819614629174

AN B H R, B,

3.6.2. LR E

/ is up

/ supports broadcast access capability
/ is a loopback interface

/ belongs to a point-to-point link

/ supports multicast access capability

GAEENNRIENT <<iota, RIELLM2MFE, 73RN R

return v&FlagUp == FlagUp }

*v &= FlagUp }

*v |= FlagBroadcast }

return v&(FlagBroadcast|FlagMulticast) != 0 }

t | FlagUp

B HRALIE 102410 %«

(exceeds 1 << 32)

424 (exceeds 1 << 64)
706176

W, REY REEIYB.

AbithrE . X

Jlitd

] DU TR, 15 B uiE kR

BIFAREM T 4:1000f0% (KB, MB%) , KINGoili &I KA i HRAZHAT.



Goifi 5 MHEA MR TFH 2k BAR—AFEW A ERA — e MK, Flinintskfloaté4, o# &{ltime.DurationiX
P 4 BRI, (HRVFS W EIFRCA — D UITI N IERN A . G % I Se Ay W (K R RE A (K 8053 B PR ik LU R R T By
FEEEREARIZE; ARAT LU Z /D F 2560t Rz SRS . X A SPAR I SSILR H B 28, 3R o A /R L, ToR T
B TRBTH . TR R, TRBE R RN TR .

ISR WA R R RS, TERA AR B AT DR s RS SR R, 0 ELAT DB T B 2 ek s AN A 2 s 2R A
Fedeo fltn, BT RZIBRYIBRE D28 IEM Goll & P AR AR R AR, ERTIMKAESVENHE, WHW MG T
WEREAMKRA R FE: VIB/ZIBRARFWITHE LR, JFHARFEER1024, ZCoif FintEEAEH MIRHD -

fmt.Println(YiB/ZiB) // "1024"

H—AT, math PITEB R GO, W DL TR R 2R A e R

var x float32 = math.Pi
var y float64 = math.Pi
var z complex128 = math.Pi

fntkmath. Pitgeifi e i e K38, thlnifloate4, R4 L5 FKEFEFTRESA—FE, WX T 7 Zfloat32akcomplex128 2 BYAH [ Hh 5 | 2>
o ) 7 L — AN W TR A SR A B

const Pi64 float64 = math.Pi

var x float32 = float32(Pi64)
var y float64 = Pi64
var z complex128 = complex128(Pi64)

TR ETEE, RFE SR RS A 2E% . FIi00. 0.0+ Oiffl \ueeeo MR HH Al AR AL, (HRZ TS AT N IEZEAL 1
B RN R RN R HON TR M AP AR B [FRE, truefifalseth 2 LI A /R I, 77 eh i fE
R TR T R

T LI BRIE IS ST I R AR R B A R IR R 25 R o [RIEE, ARSI B RRvE R 1% 20 m] REXT RLAS 7] F) 25 L -
var f floaté4 = 212
fmt.Println((f - 32) * 5 / 9) // "1@0"; (f - 32) * 5 is a float64

fmt.Println(s / 9 * (f - 32)) // "@"; 5/9 is an untyped integer, @
fmt.Println(5.0 / 9.0 * (f - 32)) // "100"; 5.0/9.0 is an untyped float

AEFBEALRTRAN . 25— DR F BRI ES DR ERIRE, SR TR 75, 50 B WA i
PR, WA ZATIE, TR R 2RO A, I R A IA AT

var f floaté4 = 3 + @i // untyped complex -> float64

£ =2 // untyped integer -> float64
f = 1le123 // untyped floating-point -> float64
f="a' // untyped rune -> float64
SH N2 .
LHEREAHES T

var f float64 = float64(3 + 01)
f = float64(2)

f = float64(le123)

f = floate4('a")

Tt bR e R e, g — R R B ey 53— PRI AR R A AR T AR UG E . X T O, WTRE S s AL 3.

const (
deadbeef = Oxdeadbeef // untyped int with value 3735928559
= uint32(deadbeef) // uint32 with value 3735928559
= float32(deadbeef) // float32 with value 3735928576 (rounded up)
= float64(deadbeef) // float64 with value 3735928559 (exact)
= int32(deadbeef) // compile error: constant overflows int32
= float64(1e309) // compile error: constant overflows float64

4 m® a n o o

= uint(-1) // compile error: constant underflows uint



WP MEERRRANRREFY] (AFEFEEREAEYD . FEREERRA e L REMEOARE, R T K E 7

i:=9 // untyped integer; implicit int(@)

r := '\@ee' // untyped rune; implicit rune('\000")
f := 0.0 // untyped floating-point; implicit float64(0.0)
c :=0i // untyped complex; implicit complex128(0i)

EEA— AR TCRBEHN B hint, AR REAHIE R, EE TR SO S HOR B0 A7 RN B 1
float64 fllicomplex128. AR ANKIIE 7 k5 H I (K A A7 R/ AR AE S HIE T A BB S350, D Goils 5 A EE BRI A € A
TP RN R B S B

WERELLAE —ADAFIIA, BATLAUE AR T 3 B AT RINEA, i R B e IR, R im sl
X

var i = int8(0)
var i int8 = 0

BRI TR By — MR OEN (75, REBRARRREICAEE, FOVEEEIIWINE DX R a3
il

fmt.Printf("%T\n", 0) // "int"
fmt.Printf("%T\n", 0.0) // "floate4"
fmt.Printf("%T\n", 01) // "complex128"

fmt.Printf("%T\n", '\@@0') // "int32" (rune)

BUERATELPHE T Gotf & & i AN EHE R . T — SRS 0 ] ] e fil Bl SR Y 2 75 B2l s 4 M PR S S e SR A, R
Fe T P T g S B R 100 R ) B 4 ORGSR SR DY 22 (1 R A



FHPE BEHERMY

EHZERAT R 7 EALERRA, T U THERF T EERAY, £GolE & Mt AR T, AR, BATHEE AR
8, R UAFRT N A B AR W IS R R S 8RR AT EZ YRR —HA. slice. mapHiIZhith ik—rI7)
I AEAS B (80 s FRATTREEE R 20 7 (8 ) 5 ) A R AR A 2 ) 307 J57 JSONAR 3K i, I ELI 25 5 s P ABEAR R A sRHTML i

B RRR AR, ENTIE B2 o R Bk 5 B AL . HZH 2 i TR (¥ 70 R AL —— T AN e A2 58 A AR R 1
M ——ZE R PRI i A R TE R AL o BN SR AR AT [ 2 A7 R/ i i ARLEZ R slice imap A 3 2 HHdf
S5, EATRAAR G S S K.




4.1. HAH

BAUE— A mEE KRR E R T R AR T, — MR D EAN S AN TUR A FOVEA KR EE 1, 7 Goll
R BRSO . MEEHRX R Slice (V1)7) e LIS RAAEBIE 51, sliceThREth T RIG, {H2 LR fislice
AR TR 1 75 S P AR A

HEH IR LR AT OB R 5 P ARV, 25 P AR E 2 WO UG BB B A (AL B . N B Hlen R EOk IR [ U T 3R 10
N

var a [3]int // array of 3 integers
fmt.Println(al@]) // print the first element
fmt.Println(a[len(a)-1]) // print the last element, a[2]

// Print the indices and elements.

for i, v := range a {
fmt.Printf("%d %d\n", i, v)

}

// Print the elements only.
for _, v := range a {

fmt.Printf("%d\n", v)
}

BOAE LT, BB ST RIPAIB A T RIS R FAE, X TR AR Uit /2 0. ATt T DU A $eH 5 Tl (B 15 —
HAERVIIR I EH -

var q [3]int = [3]int{1, 2, 3}
var r [3]int = [3]int{1, 2}
fmt.Println(r[2]) // "@"

FERCL T TME S AR B R Ar B B .. g5, MBOR B K BRI MR AL E AN BT 5. BRI, Eig#dl
e AT LR ALy

q := [...]int{1, 2, 3}
fmt.Printf("%T\n", q) // "[3]int"

HEH A B RS A I — N BGER 7, KR [3]int A [4]inthe AR AN R AR . BEH IR L AUE # RRIEN, BB KE
7 EAES EHT EE -

q := [3]int{1, 2, 3}
q = [4]int{1, 2, 3, 4} // compile error: cannot assign [4]int to [3]int

AT KB, Bl slice. mapMEte &7 (B 1 S AR AR b i i sUR B RIBUP WISR AL B P 51, (B th v LA S —
ARG AN RAE IR K7 AR, SRR IR

type Currency int

const (
USD Currency = iota // 37T
EUR // Bkt
GBP /] BB
RMB // N
)

symbol := [...]string{USD: "$", EUR: "€", GBP: "£", RMB: "Y"}

fmt.Println(RMB, symbol[RMB]) // "3 ¥"

FEIZM XA EEH I AE b, AR SRR TSR, 1 B A RIE 51 v) AR e, RTS8 KR —8¢, RIEE
YHRE R T E AR ZE G . B,



r := [...]int{99: -1}

FEX T —NEF100NTCR B, FJa — D uREIa -1, e u R L Howmit.

PR — AN ORI R AT DO T AR, S 2 B A S o it ] IR L AR, SR AT DA B B ==L @ S A R L
AL, AT PN EALI I TOER R AN S I IR B2 A SR A o AN A5 LR S AT =T8S (R A PO R o

a
b
G

[2]int{1, 2}

[...]int{1, 2}

[2]int{1, 3}

fmt.Println(a == b, a == ¢, b == ¢) // "true false false"
d := [3]int{1, 2}

fmt.Println(a == d) // compile error: cannot compare [2]int == [3]int

TER—AFEMBIF, crypto/sha256 L 1SUmM256 e Hxt — AT 5 (15717 slice 28 B4 I BH A it — AT L (RS R 22 . v S
256bit K/, RIS Ri[32]byte B KA . W R PIANE SRR ER, AW BLIIRANE B A SR AR G g kA

HASHIH R O IL, (B SERRRH T LA BN 5 AR BN EEAE, WA AL LR ARK. Ty HSHA256
SIS BV AE B R X B A5 L

gopl.io/ch4/sha256

import "crypto/sha256"

func main() {
cl := sha256.Sum256([]byte("x"))
c2 := sha256.Sum256([]byte("X"))
fmt.Printf("%x\n%x\n%t\n%T\n", cl1, c2, cl == c2, cl)
// Output:
// 2d711642b726b04401627ca9fbac32f5c8530fb1903cc4db02258717921a4881
// 4b68ab3847feda7d6c62clfbcbeebfa35eab7351ed5e78f4ddadea5df64b8015
// false
// [32]uint8

Figl e, PNHERRRAE DTSR, ERAERIE B EN LA 2 Rbith R A AR F . 75253 Printfed B %x
RIEZH, TR Bkl A% a0 T BN S L slslice RN TL R, %tBIIASHOE FI 4T ENA AR U, % TRIES B AT &
MBS B S

S AR BRI, MBI S EOE S B A IR SRR, TR B SRR BRI R N ERRRAIA, JF
ARG A & o RN R B2 ot 3 (R DL S B0 R B R R AR, I L B S 8T T B B 2 R A e S )
B L, A REE BRI UG AR & ERXATIH, Goil & MAFHAN T AL ER Z MEES AR, HeEREEs
A e B B D 5 BdE ST X G AR A Y e £

R, AT A I N — LI AR BRSO A6 O L I T RS T DA BB R BT . R BOT 4
[32]byte s R it i %

func zero(ptr *[32]byte) {
for i := range ptr {
ptr[i] =
}

F e 1 E [32]byte{y it 7T LAAE B—AN32F T MEH . T BN BUH I e R AR B EAMG, W20, ik, AT L B
I zero bk A5 1) B8 o] v — s

func zero(ptr *[32]byte) {
*ptr = [32]byte{}
}

BRI IR KA BRI S HOR B, T EAR SR R B A RS O RO, (R B R A A, OV E R
THEACKIKEE B . _Liifzero BT A RERITIR I [16]byte B A AT EN, T H B A R AR SN B A R 7. T
REEJHR, R TR SHA2561X 75 ZALBURF 2 KNI RFBIST, BRALR MR IR 8 S 8 M, FRATT— Rl H slice sk B AC 4L
4,



%21 44 HE—REL HHEPINSHA256M AL A At H . (3%2.6.275 [f1PopCountefi £ . )

221 4.2 S AREF, BREOL N TENFRAER A ISHA256% 15, IS4l dr & 17flagsE i, %t SHA384BSHAS 1205 /iy 5
e



4.2. Slice

Slice (J1fr) REEKIKFH, AP TR EHAHERER. —PsliceZBH—EIENT, HPTRKslice P xR MEA; slice
PR AR, ARRAEEREmC.

K Fislice 2 [ H B BHMBLR . —Aslicee—MREHOEIELW, 46T VB TFY] (8FEAT) JuRNIThEE, i Hslice
RS H— MR R . —Pslice I =AM MR 155 KEMEE. RS —Dslice 70 Z6 B IS E A T R 1
Uk, BRI Aslice IS — AN LR IIFA—EMABANE A iR, KEXNslice P i RIIEH: KEABLRRE, & B2
Mslice I TF 40 B B Z IR 45 RALE . N E Klenflcap ik £ 53R Bl slice {7 & .

Z A sliceZ AT LIILZIR)Z 0%, I Ha A A XA e RS, K4 18R TR R—ETEMANLTRTHFREA, ©F
EEGH T ZHARIH Pslice. FrdLiIXFEE X

months := [...]string{1: "January", /* ... */, : "December"}

R k— Ay Z&months[1], = H#rZ&months[12]. @%, HAMFE—AILEMNRIIOFLE, H2AG—ERMFFEHER, FIEA]
PRI B 0N LR, BN TC RS A SIS T

slice Il Fr#:4Es[ij], H0<i<j<cap(s), HTRIE—DHislice, 3| HsHIMNEIN TEIFARHEANTERTFH. Fritsliceks
HGFATOER . R B RS AW TS O S, A & 1R 51 g A ms 1iE 4 18 Flen(s)R & . Kk, months[1:13]V) /¢
B RN 5 FHASA B A6y, Mimonths[1:[3RAESE: months[JVI A EE 51 RN . EBATI 5 3 5 SRR EE —ZR AL 77
B KAt islice, BAITHEES M-

months

o o

Q2 = months[4:7] " a summer = months[6:9]
1 | "January

data: &

len: 3 "February”

cap: 9

"March”

: “April”
E VES “May”
= @
D= :
©or 6 | “June” ;
S 7
. 7 | “July” &
: 2 B
: L) ar
o 8 | "August :
& :
v 9 | "September” s

- cap

10 | “October”

11 | “November”

12 | “December”

Figure 4.1. Two overlapping slices of an array of months.

Q2 := months[4:7]



summer := months[6:9]
fmt.Println(Q2) // ["April" "May" "June"]
fmt.Println(summer) // ["June” "July" "August"]

PitslicefBB & 778 A M, TR Z—MEEHFE S E RN PR -

for _, s := range summer {
for _, q := range Q2 {
if s ==q {
fmt.Printf("%s appears in both\n", s)
}

IR Y] F 5B i cap(s)H_EFR¥ FE—NpanicF &, (2B Hlen(s) U2 EWEY E T slice, K #islicel K ELAEK:

fmt.Println(summer[:20]) // panic: out of range

endlessSummer := summer[:5] // extend a slice (within capacity)
fmt.Println(endlessSummer) // "[June July August September October]"

A4, TR RID) R BAE A byte - WAL T VIR BRAE R, BB (Ex[min], IF BAGZR A — AN R RIIN TR, R
JEHR I Z TR ZH, I P AR R T I ) ST A4 o x[men] Y R o 4 B A i —AETE A, RO [byte
A 0 A B — AT [byte

K Jyslice 0, & 45 ) 4 —slice T & (M8 EF, DRItk 10 B B b slice SUVF7E R BN S B UR BSUAA I T & . Het)iliid, = —A
slice XK E AL A T —M8iislice il 4 (§2.3.2) . N [Mreverse & H7E R P9 4725 (B K [int 28 B iy slice e i, i HLEmf A
AT EEKE slice.

gopl.io/ch4/rev

// reverse reverses a slice of ints in place.
func reverse(s []int) {
for i, j := 0, (s)-1; i < j; i, j = i+1, j-1 {
s[il, s[3] = s[31, s[i]
}

X HLBRA S B A R -

a = [...]int{e, 1, 2, 3, 4, }
reverse(a[:])
fmt.Println(a) // "[5 4 3 2 1 0]"

— i slice T R AEIN ] L2 e ken AN T B K 5V 2 =k Freverse [ A% BB, 28— O RBFEIT RIINA o &R, ARV & SO R e
R, WG REE D slicefyuR. (WA RATEI bR, WK = BoR R 2058 — MR BT L T . )

s := []int{e, 1, 2, 3, 4, }

// Rotate s left by two positions
reverse(s[:2])

reverse(s[2:])

reverse(s)

fmt.Println(s) // “[2 3 45 0 1]"

BHE RN slice A (K AZ B s AU R MR Balf M (L IETE N 22 57 o slice B i I (E AR ML, e TR mE & —
RIYIIaHITTER, (B Tsliced FRA MNP I . X 2RI — N EE R/ NMOEAL, 2R aslice TR 5 1R IR 14
Ho BEBATIE—FE, slicelt) T I E R 7 LAZIUTH8 E VI LER 3, 83 il R 5 MCRERRE, 83 PR RS
EEIRIL.

AEHAFAE, slice Z [(IABELLEL, RILBATAREfE == R AW P D slice it 1 5 H MM Z IR . ARt TR
At fibytes. Equal s Bk FIMT > 775 Bslice R R ARSE ([lbyte) , {EHEXT T HAhK M Kslice, FATLAE CIRITEFAN LRBATH

B



func equal(x, y []string) bool {

if len(x) != len(y) {
return

}

for i := range x {
if x[i] != y[i] {

return

}

}

return

EIHRT WA slice FIREATSEMNR, 24T KN 7 I A S ==8E BT FT R E L, (R N fTslice IS B SRR LIS ST ?
RITHAEMWANER . E—AEE, —Aslicefi TR 2 RIZTI K, —PsliceEBWURE H Y. BAAMREIMEMIZMNEE, (A
REBA — R T A R -

BOAERE, FysliceRI e s 2 LS AR, —MNEE fsliceE (1T : fhslice A S HIME, NRICEHIE)EAR KN 2/ ge a5 A

[FEeE, BARESAR TETRESIEN. T MGoiE 5 T mapfiikey R a B A U, & B Rkey 78 AN v J& 3 A (R 3 A8
ARPE(REE: Pllnsliced 7%, Hies PECLARSME/MILAEIL) . 17 HREAHSEFIW 1S, SAREmapiikey XM & A EE. T4

faftBichanz 5151 FIZRAY, ==AHZEMNAnT AR AN 2 5 2 5l AR N R o — M5 slice A S M ==t /EfF T e 2 H

—ERALK, HEEIRE A YemapZi B (key il i, {H 2 slice MELLH R F A S ARAT A&k NH 2. Rk, ik g Bt

slicez [A1f# LA # 1

sliceME— &k i LLAERAE R Fnil LLEL, it -

if summer == {/*% ... */ }

—ANEEsliceZE Fnil. — il fslice F %A JRESM . — il slice (K FEMEEHZO0, HZ g dEnilfE islice ) K EE AN
A EAMZ0N, #lulint(skmake(int, 3)[3:]. SAERBEMINIME—FE, FATAT LAHDint(nil) 28 B4 I8 ok Az B — A0t R 2K Bl slice
FnilfE .

var s []int // len(s) == @, s == nil
s = // len(s) == 0, s == nil
s = []int( ) // len(s) == 0, s == nil
s = []int{} // len(s) == @, s != nil

TR T EMIR— D slice & B2, fHHlen(s) == ORHIWT, TARZMs == niRFIW. B T FnilkIZE S, —nilfEfslice
BT AR TAEEOK E Kslice—HE: il lreverse(nil) & 2241, BT CRI AWM B TT, B BFIGoIE 3 o 58 1% LU IR
H 7 2R nilfE o slice MO i i slice

P E I make BN — MR E TR A, KERA R Mslice. AR TGN, EXFERT, HEESTRE.

W

(1T, )
(rim, o ) // same as make([]T, cap)[:len]

EIR)Z, makefl@ T — MNEAMBALE, RERE—slice; RAIEITREIslicer BE 5| K EE 4 WAL R, 15 —MiE
aj, slice/e BN A FIview. 1E5 —/MEAH, slice R5IH TR ZHARElen M iE, HEFEHOQEBANNEH. HIMITER
SRR ARSI IE K 1

4.2.1. appendifi %k

& Kappend K H T [lslicel& i & «

var runes []rune

for _, r := range "Hello, ftt5t" {
runes = (runes, r)
}
fmt.Printf("%g\n", runes) // "['H" ‘e’ '1' '1' ‘o' '," " "' ft 1

FENEH A Flappend B U — ANt SN rune T IR Fslice, 48R % B ANIRBR IR il BEFRATTRT LA L Goil &5 W B 1Y)
[Irune("Hello, tHF" ) eV 52 o



append iR Hon T2 i slice i B2 an ] TAEM AR HE, Frolib RO UTFAIER AR KA T4

B, EITHTAE[IntE A Hslice:
gopl.io/ch4/append

func appendInt(x []int, y int) []int {
var z []int
zlen := (x) +
x) {

// There is room to grow.

if zlen <=
Extend the slice.

z = x[:zlen]
} else {

// There is insufficient space. Allocate a new array.
// Grow by doubling, for amortized linear complexity.
zcap := zlen
if zcap < 2*len(x) {
zcap = 2 * (x)
}
z = ([1int, zlen, zcap)

(z, x) // a built-in function; see text

}
z[len(x)] =y

return z

XA FappendIntig 50, A5eMlislice) 2 B4R BH LW A B R AF RN T &R
slice (RAREIEBMRZHAZ B, KRy R EH2H T R0, ik slice

JRJZ AL

o FHAZZE— M fappendIntif

o WA RS, BEEY R
o PRk, N RN H Kz AR IR

WEARBE R I A W K1E, appendInted FUM 225 7 Hie— A L0 K islice H TORIFFTINAR, ol N xS I 23T == m], 4%

JRERINY TG o S5 RZAH N KI5 R AN R K2 2

BAREE IR HRCRE B, AT A E R copy BT AT (3L — 1 slice i 73 — MRS AL Hislice. copy MBI —MS ik

G H brslice, 2= A~S#0Z Jslice,

FARAIIR I AL EIFF AN dst = src WETH AR S8 i slicen] UL Al — MR =4

A, BEFESHRA . copy iUk B R ZHMTR AN (BATRHEAHED » ST slice PBU/MUKE, Pl

ATASHHOE f 28 W H Arslice fRITEH -

N T RERAAFE IR, o Bl BB — B K T ORAE Ry i i ZE AR R/ o B AR e B LI ELRE A BE % AT 88 S 1
ZUALE L, BRI DR T AN RS TR AT AN R — AN O (A XM ER TR

func main() {
var x, y [lint
for i :=0; i < 5 i++ {
y = appendInt(x, i)
fmt.Printf("%d cap=%d\t%v\n", i,

X =y

(S8 %)

-

B — IR R IR AR & T BUEHT 7 EE WA Mcopy A «

0 cap=1 [e]

1 cap=2 [e 1]

2 cap=4 [0 1 2]

3 cap=4 [012 3]

4  cap=8 [01234]

5 cap=8 [612345]

6 cap=8 [6123456]

7 cap=8 [61234567]

8 cap=16 [0123456 7 8]
9 cap=16 [0123456789]

RPN A F =3 IER . BXBET012=47TR, HE

Pra=R

rE

&4,

PRI BE T DA BB B I SRR A IR R, AT B A AT

HC. REFHYREMF R4, IFHAXG HEHRARRZEH, NE4207R.



data:

len:

cap:

e} demscapt ooy = appendInt(x, 3)

len: 4
cap: 4

Figure 4.2. Appending with room to grow.

TE T —RERI =4, AERAFINZERWZR T, Hibappendintifi 5Bl — AN A ENBIMIRZEEH, #xif4M o3 [0 1 2 315 HF]
BRIk, REHRINFRICRL, BT RKER4. FyrKERs, ARS8 RHAINEWIAE, ZREAHAHES I
W, HEnEA, yFGRI A FRZ A Kview. X IREAF 04,3078 .

data; @ "
len: 4 ] t BECAR=tt i k

cap: 4 0 1 2 3

Y| data: 0—-‘_-__——\

len: 5
cap: 8

Figure 4.3. Appending without room to grow.

P B [fappend i 3 ] REA# H LhappendInt™ & 24 A7 SRS . (R, BHBRAIFEA JiEappend i FH 2 5 S8 T WA E T
ficl, PRIUEFRAT AN BERA BT 1 slice MR 4 M slice & 75 51 FH R AH R M Z B == 1) . FIRE, FRAIARERIAAE IR el slice b A 2
BEWFH Mslice. Bk, 8% &K appendik [ 1145 5 B B 45 %\ [Fslice & :

runes = (runes, r)

5 FrsliceZ AN M Fappend B HUZ B, SEFr L6 RAT (] e S BOKE . B R BUR)Z SR IR E AR L 2L . ZIER
i fslice, B EREIREHAM TR ZIMEEVINK, FELsliced MaRaA G ifaer . KERA R EHBV R, ZEH
XEEfE SR G LEG AR A RN ERE. AXNAEE, sliced AR AU I R, Esbr L — A RUUTHgS
AR ) S A S0

type IntSlice struct {
ptr *int
int

BAr1rappendIntf FU Rk A BEAisliceld in—AN G &, (H2 W B append B NI AT LUE INZ AN R, HEBIN—4 slice.

var x []int

X = (x, 1)

(x, 2, 3)

(x, 4, 5, 6)

X = (X, X...) // append the slice x
fmt.Println(x) // "[123456123456]"

X

X



RN MBS, AT AN Lk $lappend B R TIRE . i EappendIntii H S H P I EUE "B IS RN R KK 2
Hohslice. FRATEAES. 7 PRANMAREX AR .

func appendInt(x []int, y ...int) []int {
var z [lint
zlen := (x) + (y)
// ...expand z to at least zlen...

(z[1len(x):1, y)

return z

N TG ER,  MHT A R AR I B R .

4.2.2. SliceN f£1415

ERNMEEEZMBF, Linjieiislice. k¥gslicesifEslicel i WAEEEMUITER . S — MFREBEFIE, THFInonempty & #Uk
5T slice WAF 45 1A 2 3R (AL A 5 25 45 J IR 51 26 -

gopl.io/ch4/nonempty

// Nonempty is an example of an in-place slice algorithm.

package main
import "fmt"

// nonempty returns a slice holding only the non-empty strings.
// The underlying array is modified during the call.
func nonempty(strings []string) []string {
i:=
for _, s := range strings {
if s I=""{
strings[i] = s
i++
}
}

return strings[:i]
FEB A b /2, i N [¥slice A%t slice 3L — MR EHA . X 0] Uk S 4 Be 53 — AN, AN R M T ie 2 B 35
EAQ N AT BN A7 B R

data := []string{"one", "", "three"}
fmt.Printf("%g\n", nonempty(data)) // ~["one" "three"]"
fmt.Printf("%q\n", data) // " ["one" "three" "three"]®

IflJH:%‘i?AlJ@’%’%ﬁ#ﬁﬁ%nonempty@i& data = nonempty(data) o

nonempty i 5 th 1] L3 F append i 21 52 :

func nonempty2(strings []string) []string {

out := strings[:0] // zero-length slice of original
for _, s := range strings {
if s 1= "
out = (out, s)
}
}

return out

RSB, OXAR 7 U —slice— MBS E R e 2 v M ANE P A — AN AEL, 915k EAR 2 XA AR B sl 5 )F
FEFIARARITC R . X Fhslice VAR LA AR AU BTS, BAME B T slicef)— L8477, (EZXT T K Lelg & i BB IAIA UK .

—slice T LA SRS — /N stack. Fd)4 & S slice Xt N —AN 2= [Fstack, $& )5 AT LA F append B 20K 87 18 & A\ stack:

stack = (stack, v) // push v



stack [ TR EB A7 B Xt N slice I ¢ Jg — N L

top := stack[ (stack)-1] // top of stack

BT U 4 stack AT L AR TR G &

stack = stack[: (stack)-1] // pop

L ERslice Al AN TR IR IR I TCEIN, 7T LLIEIE A B 1 copy B B0 f5 T (11 slice 17 BT K X A% 5 — (i1 58 e

func remove(slice []int, i int) []int {
(slice[i:], slice[i+1:])
return slice[: (slice)-1]

}
func main() {

s = [Jint{5, 6, 7, 8, 9}
fmt.Println(remove(s, 2)) // "[5 6 8 9]"

A0SR MR TC 3R 5 AN T ORF SR AP B4, FRATT AT LA B ) B s — AN e SR B s M BR A T 3K

func remove(slice []int, i int) []int {
slice[i] = slice[ (slice)-1]
return slice[: (slice)-1]

}

func main() {

s := [lint{5, 6, 7, 8, 9}
fmt.Println(remove(s, 2)) // "[5 6 9 8]

%] 4.3: FES5reverseR B, 1§ HFIEEA Eslice.
%> 4.4: IS —Arotate AL, I —IRIEIR T RERS .

%21 4.5: 5 REUE SRS O BR (Tstring PR &R EL A 4 8 BRER AT

%] 4.6: EDEEL FHE - ANUTF-84mid [byte s B K slice P AHAR 251 (ZFunicode.lsSpace) &l — A k& i [a]

221 4.7: 1Bkreverse sk H M T i R HUTF-84m i i [Jbyte. 275 A LAASFH 2 EC AN I AE 2



4.3. Map

WA RS — I I H S H B4 . B — AN key/ivaluext 84, Hodh T (Mkey #R & AIF K, SRJEE I 45 52 [ key rT LL

FEF BN R SR FE NG R - SR o B2 g value -

EGOEFH, — /™ mapHie—MEAEMN T H, mapinT L5 ymap[KIV, HAKHIVSHIxFikeyFivalue. mapH T ffikey#f
HHRRZER, B valueth 5 B HRINIZER, (HEkeyMivalue [ 7T LLE R FRIBARIETL . T AKX R ffkey i FUE 3 Fr==LL ¢
BEANEAERE, Brilmapt] LUE M ikkey & BARS R AW R S DA FE. BT SR A RS A L, (B2
BT s U tlikey R BU MR — NIRRT, IEQESE = B4R R0, IR B2 T A8 B NaNAT ] 77 SOBCHAR AR S . VAT R

value 4t 24 M A A ] O P
M & FImake & 2] LLAIEE —~map:

ages := (map[stringlint) // mapping from strings to ints

FA 1B 7] A map 7 A F1iE LG @ map,  [FIE AT PR & — ST key/value:

ages := map[stringlint{
"alice":
"charlie":

AT

ages := (map[string]int)
ages["alice"] =
ages["charlie"] =

B, 55— R eI 2 FImap) #iE 52 map[stringlint{} .

Map H 7T 338 i key X 8 (¥ R AR IEVE V5 -

ages["alice"] =
fmt.Println(ages["alice"]) // "32"

{8 FH P4 Bt delete b8 5 T AR o 2% :

(ages, "alice") // remove element ages["alice"]

P IR B R e A p, B LT R A Emap B BA R AR R — DB ARG IR Flvalue BT N ) 24, 4,

AAFLEDob” N IEI ARG B AT LLIEH T4, K ages["bob"] MU ik (710,
ages["bob"] = ages["bob"] + 1 // happy birthday!

M H x 4=y 1 xes SRAEIMETE AT U fEmap b, BL_E TR ACRS T BASCS

ages["bob"] +=

EEEA U EEErS

ages["bob" J++

{EEmapt TERIFA R — AR, KR REXT mapl) 7o & HEAT IR -

_ = &ages["bob"] // compile error: cannot take address of map element

Bl fEmap



A8 1B map e 3R UL ¥ S5 ) i map R RERE 5 70 2% 0 (K39 HEHT 0 E SE ORI A7 S 8], AT A RE S B0 TRk TE R

A Jimaph 48 (tkey/valuest (191, 7] LL# Frange KUt (KforfG R seBIL, A2 wif (Ksliced i va: 2618l . T T (%A IE A K E 4
WIEARIT ¥ Enamefllage i, EATX R T — AN E/E X -

for name, age := range ages {
fmt.Printf("%s\t%d\n", name, age)
}

Map F3E AP AN 1, I EAS [E) G 7 bR s B mT R SBR[ B3 IR ARk, 368 7 O URE A2 BE ALY, 45— K 1T 1
WGP ERAS AR A o 3 A MR I, A IS A FH AL A0 388 73 5 T LA s SRR e AN S AR EL AR RO 75 PR S E o a J3 BE2 42 I 3
key/valuest, BATLIE Rxtkeyi 4T HEF, AT LA sortfu ({1 Strings B 34 745 S slice AT HEF « NI 2 % LI AbBE 7 3K

import "sort"

var names []string
for name := range ages {
names = (names, name)
}
sort.Strings(names)
for _, name := range names {

fmt.Printf("%s\t%d\n", name, ages[name])
}

REAFATT—FF UGk A names i &K/, Rk gslice it — MA@ R/ MRS FEA . R R AR T — 2 Mslice, HSE
slice ) & =N AT LA T map 4= Hkey:

names := ([1string, o, (ages))
& LI R —MrangefE3idr, FATR K Omapitkey, FrLAIRATZEE 75 —AMEH LR . £5 _AESS, AT 0namesH
M5, BrABRAMER" 2 AR R AR 208 5 — MBI R, it ik slicelf IR 5.
mapZE BB B Enil, WA 5 SRR,

var ages map[string]int
fmt.Println(ages == ) // "true"
fmt.Println( (ages) == 0) // "true"

map LR E A, EAEE R, MR, lenMrangefEA# AT L% 4 TAEZENIME KImap L, BT A — A2 i Imapfl. (it
i —nilfE i map £ A JC 2 K- S8 — > panic i 7 :

ages["carol"] = // panic: assignment to entry in nil map

TEImap 728 77 A A S5 B map.

BT keylE MR G| FhrkVi M mapk =4z —value. % keyfEmapH EFAEK], AR SkeyXf M Kvalue; W key NFELE,

M2 K15 Flvaluest MBI EAE, 1IEWIRATHIH B Flitages["bob" L. X ANHUARSZH, {H 24 e Al it 75 B AniE st M e &

REHEMZEEmapzH. #lin, mRITCERFBME M, FUTUTFEX S —ANDEAIEMO, FAFEMREZ(ENO, AfLME T
THIX PRI

age, ok := ages["bob"]
if lok { /* "bob" is not a key in this map; age == 0. */ }

WG E B IR A ARRAEH, BOXFE:
if age, ok := ages["bob"]; lok { /* ... */ }

FEIXPZ3 T, mapf FAREZAR 7 EAME; 25 AR MR E, T IRE TR R BRI, /R38R i 4 ok, Hl
A BT FI R 4y



Fislice—#¢, mapZ [ABABERFATFHIZE LA, ME— I AN RInilidEAT HL . BRI A map 2 64 & A [H [key fllvalue, FRATTAA0
A —AMEIR LI

func equal(x, y map[string]int) bool {

if len(x) != ) {
return

}

for k, xv := range x {

if yv, ok := y[k]; lok || yv != xv {
return
}
}

return

MITepar LU B FloksRIX 73 e R ANMFAE, S50 AFEECR0R) . SRATARERT St Hxv 1= yK]FIWr, IR RE 2 S B T T
ASmapltf P A 1R (1145

// True if equal is written incorrectly.
equal(map[string]int{"A": @}, map[string]lint{"B": i9)

Goifi &5 TR A AL —PsetRA, H2maptHikeyt R AHARM, 7L HmapsiBlRilsetttife. AT HME— &, TFHK
dedupf P B ZATHIN, (HE SUTENSE — O ILKAT . CERA.3W i I dup P2 k. D dedupfefFiBid map k& m e
PR ANAT BT Rl setf &, DA IR CQER S A ERAT A H AT,

gopl.io/ch4/dedup

func main() {
seen := (map[string]lbool) // a set of strings
input := bufio.NewScanner(os.Stdin)
for input.Scan() {
line := input.Text()
if Iseen[line] {
seen[line] =
fmt.Println(line)

}

}

if err := input.Err(); err != {
fmt.Fprintf(os.Stderr, “dedup: %v\n", err)
os.Exit(1)

}

Gof2 /¥ ¥ X Fh 2 i value i map U1E— N FAFER RS, FHAEFTA maplstringlbool F$Mvaluedi 2 IR BEM: A —LLIlln] Ge 2[RI
f&truefifalse 11

H I A7 B — P mapEisetikey2slicek M, (HZmapfiikey: b i v] LLEIZERY, (H EsliceJF i R XA 4. Ak, FATAS
PUB A Bl X AN RS 5B —25, & X —ANliBR Sk, ¥slicefs mapX B ffstringZi fikey, i ff KA xFly M ZE T k(x)
== K(y)A BAL. #RJG B — A key NstringZi A ffimap, £ X map it 2 I ki Bh ek Ho slice 4L Jystring 2R 7Y,

TN TR T A0 map SRt SR A AR R 1 SR RS B T fmt. SprintfeR FOk 74 B SR O — AN AT R DL
T mapifikey, it %qZH Ecid FEAN R EICENE L.

var m = (map[string]int)
func k(list []string) string { return fmt.Sprintf("%q", list) }
func Add(list []string) { m[k(list)]++ }

func Count(list []string) int { return m[k(1list)] }

A8 FH TR RE (R B AR TT LA SR AT AT AN FT e it key 288, TN A slice 62 o IR AT T AR5 Y 1 52 X key HU 5 bR BT AR A
s BIANFE LCRLT A5 8 BN B8 NS o RN, BB Bk ()R A — e R AT A R, B AT LR AR AT UL 2R, ol dn
B, BEHE AL,



Xmaplt) 5 —AMlF, TR T g A Unicodelid s BT R E . B4R Unicode 4 i s it = EK,
R R P I TR AT 220, A map T DU BUAE B AR (007 R BRI I 26 B B 75 R IR

gopl.io/ch4/charcount

// Charcount computes counts of Unicode characters.

package main

import (

)

"bufio"

"fmt"

"io"

"os

"unicode"
"unicode/utf8"

func main() {

counts := (map[runelint) // counts of Unicode characters
var utflen [utf8.UTFMax + 1]int // count of lengths of UTF-8 encodings
invalid := // count of invalid UTF-8 characters
in := bufio.NewReader(os.Stdin)
for {

r, n, err := in.ReadRune() // returns rune, nbytes, error

if err == i0.EOF {

break
}
if err = {

fmt.Fprintf(os.Stderr, "charcount: %v\n", err)
0s.Exit(1)

}

if r == unicode.ReplacementChar && n == 1 {
invalid++
continue

}

counts[r]++

utflen[n]++

fmt.Printf("rune\tcount\n")
for c, n := range counts {

fmt.Printf("%q\t%d\n", c, n)

fmt.Print("\nlen\tcount\n")
for i, n := range utflen {

ifis>e{
fmt.Printf("%d\t%d\n", i, n)
}

if invalid > 9 {

fmt.Printf("\n%d invalid UTF-8 characters\n", invalid)

B2 LA

ReadRune 7 iEPATUTF-8#IG IR [l =AMHA: MRS HIruneF R ME, FRUTF-89i0 /G KR, F—AMERME. AT A0
R A X R SCRES JE 1i0.EOF o W 4 N A2 TE AU TF-84m A0 1) 27, 1R [E1 ¥4 £ unicode.ReplacementCharE /n LA Z 1 »
I HARISK R,

charcount?2 /7[RI 1T AN R UTF-84 i (K FE A7 50 H o Xk, mapdf A — NS iERBR A : BFIOAUTE-84A% A1 B 0= A
Futf8.UTFMax (K47, MBS A R
PER—N28, FRATTH charcount /7% I SUMRE AR (M FFREAT T Giil e BRI R IEIE, (AT —SEASCIT /. T HEHE
A HT10/AEFASCIIT 4T :

o

27 8 15 % 14 é 13 * 190 =

MR FUTF-84m i B I 7 A AELH -

len count

1

765391

5 B 4 6 4 O 3



MapftivalueZS B th o] Lt — N & 2R, HlnE — P mapsislice. £ AL T, EgraphffkeyZsB & — 75 H, valueZsHl
map[string]ooolf X —AMNFrF A . WS Lk, graphls—A 775 5 B8R B key WLt B — A KM 7/ B 4ES, TR
graphffikey.

gopl.io/ch4/qraph

var graph = (map[string]map[string]bool)

func addedge(from, to string) {
edges := graph[from]

if edges == {
edges = (map[string]bool)
graph[from] = edges

}

edges[to] =

}

func hastdge(from, to string) bool {
return graph[from][to]
}

HhaddEdge i HE M iG thmap 2 —AME 73t Wt AR REAME B IRTE ukey N A W46 1 . addEdge & $U = T if ikmap
M EE RS LR T/E; Bl fEfromPBltoffiL RFELE, graph[from][to]f&#R i] LLIR Bl — AN i 45 5 .
%:>] 4.8: 1&Mcharcountf2/¥, f#Hunicode.lsLetterSAH2CIIRAL, Fiit 78 T2 Unicode T A & 75255

2.5 4.9: 4’5 — A FEFwordfreqfE) T, S i N SCA AN SR IR IRATIEE . 758 — UK H Scanii St i
input.Split(bufio.ScanWords) & £, XA 0T DA% SLia] T A R HATHIN -



4.4. FER K

SR —MERE NIRRT, RREANREMER LT IME R GRS, BMEMCH SRR G . SR 4 5 Z ] a2
AFFRTER, SMATERES MR THS. R THLAT. FKEMERE. HAERM. TERM. HE. LReH%s.
FiE B a5 B T B B — A Sk p, ATDME R — MR RO S S, (E MRS HEOR EIE, S R AR R, &
THBEAME) S T —A1Employeelffy 4 FIS5 AR EY, HHAEH T —/EmployeeS &Y 145 Fdilbert:

type Employee struct {

ID int

Name string
Address  string
DoB time.Time
Position string
Salary int
ManagerID int

}

var dilbert Employee

dilbert&h H A48 B A 51 A LB IS s AERFUT IR, Hedndilbert.Name#ldilbert.DoB. [ Jydilbert/d—ANE 5, B ATH AL A FFE 2
Ak, AT LB EST A AR -

dilbert.Salary -= // demoted, for writing too few lines of code

EE LG W =S bR R an I P

position := &dilbert.Position
*position = "Senior " + *position // promoted, for outsourcing to Elbonia

STt AT DU [ S5 M PR A i — i T A

var employeeOfTheMonth *Employee = &dilbert
employeeOfTheMonth.Position += " (proactive team player)"

AT s

(*employeeOfTheMonth).Position += " (proactive team player)"
i IEmployeeByID e Bk R 45 5 1 53 TIDIR 8] %8 2 14 63 TAS S A A AR B o FRATAT LASEF B U PR il e BT O s 4 -

func EmployeeByID(id int) *Employee { /* ... */ }
fmt.Println(EmployeeByID(dilbert.ManagerID).Position) // "Pointy-haired boss"

id := dilbert.ID
EmployeeByID(id).Salary = @ // fired for... no real reason

Ji THI 35 5] 38 3 EmployeeBy I DI [81 {1/ 45 K 7R F5 41 58 31 7 Employee £ /A [ il 71« i 34 EmployeeByID R %5 1)1 [F1{H
M *Employee TEET AL ECNEmMployeeld R AY, W4 T HiE AL A Regm PEd, FOATERVEE AN /A LA & — s (B
VA BRBGR B R, JFA R — AN AT B D .

JE AT L AR R G, R B AR RTINS SRR AT R 3 28R 0 AR ) 4 T AR S R B 4T, AR R TE Y
Name#IAddressf it HkE: :

type Employee struct {
D int
Name, Address string
DoB time.Time



Position string
Salary int
ManagerID int

SERIR B ARG AR AT BN S AT LifsPositionsli A & JF (AR R RALD , i &2 HNameFlAddress i
U S E R ASRERE AR R ST A RR AR d, BATHURRA R IR S Bl — .

BERESHRIRR A T LUK S FRIT R, A ot 1) X2 Golfi 5 5 AU e 9. — NS5 AT RE RN 2 S i
RS

SRR BAEAE R TUHT, BN E R R AT RERR & 5 4T o BORBA VIR IRA AT DL 5 AR, (AR EE 2 AR
I, Se s M4 M PR il H R AR R B A 37 B, iR Employee S 7 I A AR AE .

— AL ASHIA R AR A T SEAEMMA: PV DMRENEAREESTHE Y. GLRHIFRFENTHA. ) (HRSHE
B GR AT DL +s FREFSSIUMIR A, X T DIAETRATT B T R B 454, PInBER A S5 055 . 78 T~ i AR, BRAT B
— A B SEI — AN AT

gopl.io/ch4/treesort

type tree struct {
value int
left, right *tree
}

// Sort sorts values in place.
func Sort(values []int) {
var root *tree
for _, v := range values {
root = add(root, v)
}
appendvalues(values[:0], root)

}

// appendValues appends the elements of t to values in order
// and returns the resulting slice.
func appendvalues(values []int, t *tree) []int {
if t != {
values = appendValues(values, t.left)
values = (values, t.value)
values = appendValues(values, t.right)

}
return values
}
func add(t *tree, value int) *tree {
if t == {
// Equivalent to return &tree{value: value}.
t = (tree)

t.value = value
return t

}
if value < t.value {
t.left = add(t.left, value)
} else {
t.right = add(t.right, value)
}

return t

SRR R E AT R AGE R, EE SR RE RS ENEOME. B, X Tbytes.BufferSf, it kgl Eme —1
BER AT 239247, B A SRR 2 UFBIsync. Mutex i B /2 A BN ARBUE IR » A WX F 2248 7] IO RS H AR SRS
(1, (E R th A SR 5 B — SO ) T AR

WERE M A BCAAE MR A KGR B4, SEstruct}. EIRANA0, ARSEMEE, [ERANRIKALANERN. FL
Goifi 5 127 it Himap ki il set¥din 2 # it , e oRACE map i /R M [Mvalue, RZ 5k ifkey U 2, (H APV 72010 % )45
BR, o H AL g%, AT CAIRATIE R & Sk R A i

seen := (map[string]struct{}) // set of strings



I ooo

if _, ok := seen[s]; lok {
seen[s] = struct{}{}
// ...first time seeing s...
}

4.41. G5RRFHAE
ZE ARG AT DU S5 R I E R R, G5 T AT CAFE 2 A R A

type Point struct{ X, Y int }

p := Point{1, 2}
REEMAIER S AT HE RS, FEERE —FEE, BRI E IR A S5 A i € — AT iiE. &
R G A AN AR (¥ N B AR SRR (AN A ISR BRI, ASi S5 A4 14 A S AR T g T e B BRI AN e ik . [N

e, IR AR R L A A, SRR RN T, IS SRR IR A A BRI, Edn
image.Point{x, y}&color. RGBA{red, green, blue, alpha}.

Fes s RS RS, LB O 44 R B BE R AT AR 4k, T UL 30 4 BRI R, 01,4715 ) LissajousTE i) 5%
anim := gif.GIF{LoopCount: nframes}

FEIXFE SR I E SV, R AR RS TR B 8. By, 4R T RO R4 T, A R BRI I AN E
2,

P ETE S SiEARRIR ST . 10 H, ARASRE A PRSI o B8 — Tl MUEL ) B 25 A A Ay ST SR AL 4540 s o R et R R

0

package p
type T struct{ a, b int } // a and b are not exported

package q
import "p"
var _ = p.T{a: 1, b: 2} // compile error: can't reference a, b
var _ = p.T{1, 2} // compile error: can't reference a, b

BAR RIS AT AR R RS B IR A B aURBIR S AR, (ER IR A P B A P R S B R AT O AN R
SRR UUAE R B S HONR BHE . B4, 1XA>Scale b £0R Point 2 IME 48R IR 71«

func Scale(p Point, factor int) Point {
return Point{p.X * factor, p.Y * factor}

}

fmt.Println(Scale(Point{1, 2}, 5)) // "{5 16}"

DR PR IIAE, BORRISE M 2 PR ST A A AR ],

func Bonus(e *Employee, percent int) int {
return e.Salary * percent /

}

UREAE R BN RIS DU AR R AT, AR EHE AR LTI BUNTEGOIE B, I (e S SRR P VAR NI, MBS H
NP R TN (9 SR R AR

func AwardAnnualRaise(e *Employee) {
e.Salary = e.Salary * /
}

KNGS R IE H IR S AR EE, T BLR R I K S R QU I PG A — AN S AR R, R IR I8 45 R A b -



pp := &Point{1l, 2}

‘B N B A SR Y

pp := (Point)
*pp = Point{1, 2}

A &Point{1, 25 i) LLESEAEREX P, Han—AmBoR .

4.4.2. ZERIR LT

SR K A ) e e 7 A W DA BRARER S IS S M Akt T AR AR, SRR RO S A S5 A4 M40 7T DU ) ==B1=38 SR AT L. A
BN ST == R L B P AR IR RO, DR T P A LI R IA SR S5 1«

type Point struct{ X, Y int }

p := Point{1, 2}
q := Point{2, 1}
fmt.Println(p.X == q.X && p.Y == q.Y) // "false"
fmt.Println(p == q) // “false"

T AR R 2 R PR S TR R At R LU S — 4, WT LU Fmapfkey 2K 7.

type address struct {
hostname string
port int

}

hits := (map[address]int)
hits[address{"golang.org", }1++

4.4.3. SER AR N R 44 1% R

FEAA R, BATRE B0 T 1 Goil F SR HLRIANF - M S5 A R R ABLEILE — AN 2 I AR 5 o0 — NSRS 42 1R
T8 T DAE T 7 R () B AT X PR U ) B 4 R P R X d e FR Y

FR—ATHENZERT, RTINS FEIRE, FIEY. MRS BIBAEIESE LR, X B AN RE X

type Circle struct {
X, Y, Radius int
}

type Wheel struct {
X, Y, Radius, Spokes int
}

—ACirclefRE M BEEAA S T MO IXFTY 4 FREE, F—RadiusFRIFERER . —MWheelfJEF: T & CircleZ8 L fir
BRI AHR A, RN T Spokes#Fan iR fa2% IEE . TATH LIZH BT — P wheel & :

var w Wheel
w.X =
w.Y =
w.Radius =
w.Spokes =

W5 PR U REE RG22, BAT - EXE BRI MR EZ 2 4L, FrATRATT Ry 78T 4E5 MRAR R 8 R A7
K-
type Point struct {

X, Y int

}



type Circle struct {
Center Point
Radius int

}

type Wheel struct {
Circle Circle
Spokes int

RFBh 2 Ja s M SRR TSI 1, BB D R I B S BT U7 IR B R AR 1S B

var w Wheel
w.Circle.Center.X
.Circle.Center.Y

w
w.Circle.Radius
w

v

.Spokes = 20

Goili & A — MEFHELETRAT IR A B —AN 5 U B2 A B A T AN 44 i R B0 48 75 IR BRI U B 4% ) 0 o BB 44 R B2 PR B30 AR A 20
R 2 KR ) — A A R B A L. R RIS, CirclefiWheel & E #5576 —ANE 4 R . FRATAT LLiE PointK Bk i\
F|7 CircleZit 14, [HI Circle8 B gl ik A E T Wheel 45 #14 ,

type Circle struct {
Point
Radius int

}

type Wheel struct {
Circle
Spokes int

R T BRI FREE, JRATRT LA B3 ) - JR MR I AN 75 2245 Hh e BE I PR A2

var w Wheel

w.X = 8 // equivalent to w.Circle.Point.X = 8
w.Y = 8 // equivalent to w.Circle.Point.Y = 8
w.Radius = 5 // equivalent to w.Circle.Radius = 5

w.Spokes = 20

FEA T RTERE Tt A0 2 SO 2 ) X e 7 i R REVA R B 2, BRI E # R A FF AR BT 1 Hei [ 44 R Circle A1
Point# A B S 4 F——t 2 fir 44 IR A 7 ——(ER K B 2 A R A AT h R W A o BATIAE D 180180 A RO IR Ay DL A A [
EA TN

AR, SRR T IHE IR A R RN E A BOR RIEE, DI R T OIS G0 #8AS AE g 1dad -

w = Wheel{s, 8, 5, 20} // compile error: unknown fields
w = Wheel{X: 8, Y: 8, Radius: 5, Spokes: 20} // compile error: unknown fields

S R THME A AUEAE AR LY S BN O S544, B AIRAT I BE A T T A R aE s, A AR R S0 A -

gopl.io/ch4/embed

w = Wheel{Circle{Point{8, 8}, 5}, 20}
w = Wheel{
Circle: Circle{
Point: Point{X: 8, Y: 8},
Radius: 5,
1,
Spokes: 20, // NOTE: trailing comma necessary here (and at Radius)
}

fmt.Printf("%#v\n", w)
// Output:
// Wheel{Circle:Circle{Point:Point{X:8, Y:8}, Radius:5}, Spokes:20}



w.X = 42

fmt.Printf("%#v\n", w)
// Output:
// Wheel{Circle:Circle{Point:Point{X:42, Y:8}, Radius:5}, Spokes:20}

it B R 2 Printfef 0 Y%ov S8 B & i#ER, e RN HI M Gotl 5 RAURIEILITEME . X T ARG, B &)
T

BN A A A — R4 T, BEARRN GOSN REMERNES KRR, X2SBATR. BN, ERR K47k
FRMA e, Pra A B A T R R . £ EHEIBI T, PointfiCircle & s i 2 S i . BIEEiIA T
R sl N S BTk i pointAicircle) , FRATRKAR AT AR 1 2 7] B2 42 B S R 8 PR B 7

w.X = 8 // equivalent to w.circle.point.X = 8

ERAEAANE, B ycircleMpointi A7 5 HANRE S W) B ATTAR A B, 6 0 T o PO B2 42 G 52 U I TV th A 28k

FUERT9AE, BRATE B R A7 B SRR R U ] 108 B R B R SR T T RIEEE . S, BRATR B B A R R AR
SELE PRI FLSIATAT iy 42 AU AT AR 9 2 Wy (R OV B 42 P 5 o AELRE R A BERR N — AT AR 1 B 5 S 2R P 4 1 B 2 2R

g 2

B A I TR R I IB HATRIE T LU T b el 4 R R R oL, AT U TV eI ik, skbs b, AMNEH
SERIAAMUARIRAG T B4 BUA R BT L, T AR SRS T i%28 R S AR 7k . XA HLEHIAT U F4— AN A (8 AT
WRAG A RBATAINR . HE RGO 5 H I I R L, BATRES.3T &1,



4.5. JSON

JavaScripttf R &L (JSOND J&—F I T A B A M A (5 B AR MM S o ZESRBIRI R, JSONIFEANZEME— 1) — ARt B
o XML (§7.14) . ASN.1H1GooglefiProtocol Buffers#l i AT, JFHA % AR, (ERE TRuENE. WS
JEEEJE, JSONJZ R ) 2 1 —A~.

Goifh 5 X T 1% Sepm v i XM gm D A RS 70 R AT 10 HF,  HARHEE A [flencoding/json. encoding/xml. encoding/asn1%5 124k
¥F (i%7E: Protocol Buffersf 3 ¥ github.com/golang/protobuf fu#2fit) , I HiXBAHABEHLMAPIEE 0. A, RATE N E
g fjencoding/jsontl i Fl i AMBEA .

JSONJEXfJavaScript & F KK H—FF7 8 . H7 . A/RIEAX R—-Unicode A X 4tG. B W WA AT M AR RE=
= (IR AR KRR T B slice. Z5MAFImapas 2R & HdE 54

FEARRIISONSEIG Hy (bl skl k) « MR (truedifalse)  F4FH, Ho /2 LU 544 I Unicode 777 7
B, LFRFMGOIE T RN AT EE SRePE, AN JSONEFH M2 \uhhhh 3 U ZRF R —ANUTF-164089 (¥:7F: UTF-16FfIUTF-8
—FER— R K M mIE, A %Unicodelid MK F R BERMAN T ERR; MHUTF-1618F RuiF/NGH & , A ZGoiEs
Hirune2 %y,

X LR A AT LUE T JSONFI B AL AT SRR T I H 20 A . — DNISONSUALZ — M FRIMERS], SE—ANHHE TP IHLLUES 4
FE; —/NJSONEH T LA T4t Goili 5 KISt fslice. —ANJSONST G — AN 8 FME RIS, & bl &% finame:valueX} &
X, ARFESOEIFLLES 2 M; JSONKISNT R KA LU T MITGoiE & fmapi il (keyZ8 L2 7 FH ) ALk, Hlun:

boolean true
number -273.15
string "She said \"Hello, BF\""
array ["gold", "silver", "bronze"]
object {"year": 1980,

"event": "archery",

"medals": ["gold", “"silver", "bronze"]}

BRI, ZREFASRER MR IF R AU BIIRE . " HIMovie Bt SR — /N T (3 7R MU KB 913 30 R T
e (TELEHIRF R, YearMColor/i 75 M) 747 i ME R S5 R A Tags  BATR G SR E IfERL. D

gopl.io/ch4/movie

type Movie struct {
Title string
Year int ~json:"released"’
Color bool “json:"color,omitempty""
Actors []string

}

var movies = []Movie{

{Title: "Casablanca", Year: , Color: 9

Actors: []string{"Humphrey Bogart", "Ingrid Bergman"}},
{Title: "Cool Hand Luke", Year: , Color: 5

Actors: []string{"Paul Newman"}},
{Title: "Bullitt", Year: , Color: 5

Actors: []string{"Steve McQueen", "Jacqueline Bisset"}},
Il ooo

R S MR 10E GJISONKS R, I BAEPIF Z IHAH BB B IR 5 o s — N Goili & H 2 blmovies 1 25 14 fslice % N JSONY]
IR R (marshaling) . Zm4LiEIT i Hjson.Marshal 5% 3 5¢ il :

data, err := json.Marshal(movies)
if err 1= {
log.Fatalf("JSON marshaling failed: %s", err)
}
fmt.Printf("%s\n", data)

Marshal & BURIE — MR JE HI7 Tislice, BERKIFRH, JFFHBEZEAS R AT EIT MET 25:



[{"Title":"Casablanca","released":1942,"Actors":["Humphrey Bogart","Ingr
id Bergman"]},{"Title":"Cool Hand Luke","released":1967,"color":true,"Ac
tors":["Paul Newman"]},{"Title":"Bullitt","released":1968,"color":true,"
Actors":["Steve McQueen","Jacqueline Bisset"]}]

BRMEZENERERBREE T EMIMER, ERIRMER . T AERE T HERRER 5 —4json.Marshallndentes Hofs 1 1
FARHER L . R ECE I AN A SO T RN T AT i AT R R R Gt

data, err := json.MarshalIndent(movies, "", " ")
if err = {

log.Fatalf("JSON marshaling failed: %s", err)
}
fmt.Printf("%s\n", data)

E ARG R P A R Y G FEBRE — N R BT R A AR S BT

[
{
"Title": "Casablanca",
"released": A
"Actors": [
"Humphrey Bogart",
"Ingrid Bergman"
]
1,
{
"Title": "Cool Hand Luke",
"released": )
"color": 5
"Actors": [
"Paul Newman"
]
1,
{
"Title": "Bullitt",
"released": A
"color": s
"Actors": [
"Steve McQueen",
"Jacqueline Bisset"
1
}
]

FEGRBDIT,  BRINE I Goll & S5 MR A 4 F1ENJSONIIX & GlElidreflect S HAR, BATHAE12.671Ti1) « RAEFHAILEH
RO A S, XM BAT L EFE RS TR KR A

MOMEEE TR CEER T, o Yeard F Mk R gD 522 K T released, &4 Colorik i gwtid 522 1% T /NS = BEFF Sk ¥ color .
XA R R Taghr S B . — MR R A Tag i FITE i PEBY BE G B 1Z B 57 ) TS B i e

Year int “json:"released"®
Color bool "json:"color,omitempty""

SRR R R Tag ] URAE R 77 SR THME, (HREH 2 — R H T 7R ikey:"value B E XS 41 BUME H & XG5 75,
Rl LA 7 Tag— M 5 A A THE M E TS . json TSk 84 Xt N )8 F T filencoding/json o i 4m B FI ARG 14T R, HL
encoding/... N T & 16 X AN 258« 8 A Tag Hjsonxd BAE F 55— 7 F T48 @ JSONXT R 1 % %, thian GoidE 5 H i
TotalCount/ 5 %f i E|JSONH ffjtotal_countXt % . Colorik 5i (I Tagid s 17— Ak fomitemptyik I, Fx 2Goif 5 45 M Ak 7
T B EENAERLISON G (X Hfalse N EAH) - H4X, Casablanca—MEREAHR, HIEHHH Color/k .

Sl (R ARG, XK JSONBE MY NGoiE = MEUESE 1, Goil s 1 —iunmarshaling, j#idjson.Unmarshalf %58

o TSRS K JSONKS 21 S Bdl il — A2 M tkslice,  &hktkrh R Title/li it . it 2 XA EMIGoiE 5 k45, il
A LA PP RIS JSONHUB SR I AL A - MUnmarshal R30I IR [E], - slicef i R & A Title/s BEIATR, H B JSONRLIA ¥ # 2

B .

var titles []struct{ Title string }



if err := json.Unmarshal(data, &titles); err != nil {
log.Fatalf("JSON unmarshaling failed: %s", err)

}
fmt.Println(titles) // "[{Casablanca} {Cool Hand Luke} {Bullitt}]"

Y2 webliR 55 #HLHLISONFL M, jii HﬂP%DkﬁﬁmN%ﬁﬁ*#ﬁlﬁOMﬁf%huoﬁTﬁ%ﬁ w FAEE Githubf
issue T IR 55 KRB R R B AE . B, TATE R LEEMREFIH

gopl.io/ch4/github

// Package github provides a Go API for the GitHub issue tracker.
// See https://developer.github.com/v3/search/#search-issues.
package github

import "time"

const IssuesURL = "https://api.github.com/search/issues"

type IssuesSearchResult struct {
TotalCount int "json:"total_count"’

Items [1*Issue
}
type Issue struct {
Number int
HTMLURL  string ~json:"html_url"
Title string
State string
User *User

CreatedAt time.Time " json:"created_at""
Body string // in Markdown format

type User struct {
Login  string
HTMLURL string ~json:"html_url"

%ﬂﬁﬁﬁﬁiﬁi RIS XS B (11 JSONSS R 44 & /NG 7 BE, BEASGEHR I R 5L 44 B2 75 N K B = Bk 1. RN B JSONRR 51 44 7 Fl
SRR A T IHAME, FUIL T ZEGoll & 45 MR B A Tag k48 e X RIIJSONA . [RIFE,  1EARAD Y A%t 55 ZE (R R RE i Ak
IEF, GitHub /IR 55 3% [B] (115 B L IRATT & LB LIRS .

SearchlssuesR UK H— MHTTPIER, 485 AEIDIR [ IJSONKE AL . TR PRI 25 S5 A T RS AL 2800 » F0 & 2281
R, T B ATURLIE B, 04T url. QueryEscape it 25 H 4k 7 3R AT 5 LR A .

gopl.io/ch4/qithub

package github

import (
"encoding/json"
“fmt"
"net/http"
"net/url"

"strings"

// SearchIssues queries the GitHub issue tracker.

func SearchIssues(terms []string) (*IssuesSearchResult, error) {
q := url.QueryEscape(strings.Join(terms, " "))
resp, err := http.Get(IssuesURL + "?q=" + q)
if err != nil {

return nil, err

// We must close resp.Body on all execution paths.
// (Chapter 5 presents 'defer', which makes this simpler.)
if resp.StatusCode != http.StatusOK {
resp.Body.Close()
return nil, fmt.Errorf("search query failed: %s", resp.Status)



var result IssuesSearchResult

if err := json.NewDecoder(resp.Body).Decode(&result); err != {
resp.Body.Close()
return , err

}
resp.Body.Close()
return &result,

FERLEI B, ATEER T json.Unmarshal iR Bk JSONKS 2 74 8 i g7 i slice . (HJ2IXAMIF o, FRAVMEA TET R
HKI#ES2%json.Decoder, ‘ERTEL —AMGAFARIGISONEEE, REXAZBAI . WEHEL, &AM
json.Encoder4i st 5 .

AT i Decode T RIRFE AL & o X HLAT B AU VAT AR AL . IR i L —F,  Bh— AN e 95 AT BN Nissues  (E2
FE R — T A TR B e A ARt A2 2% 4% 5

gopl.io/ch4/issues

// Issues prints a table of GitHub issues matching the search terms.

package main

import (
"fmt"
“log"
"osh

"gopl.io/ch4/github"

)

func main() {
result, err := github.SearchIssues(os.Args[1:])
if err = {

log.Fatal(err)
}
fmt.Printf("%d issues:\n", result.TotalCount)
for _, item := range result.Items {
fmt.Printf("#%-5d %9.9s %.55s\n",
item.Number, item.User.Login, item.Title)

WL AT AT SHIREAR R A TN &2 W GOl 5 1 H -HAIJSONMERGAR IS I I B, &7 73R [m] (1 22 2R«

$ go build gopl.io/ch4/issues

$ ./issues repo:golang/go is:open json decoder

13 issues:

#5680 eaigner encoding/json: set key converter on en/decoder

#6050 gopherbot encoding/json: provide tokenizer

#8658 gopherbot encoding/json: use bufio

#8462 kortschak encoding/json: UnmarshalText confuses json.Unmarshal
#5901 rsc encoding/json: allow override type marshaling

#9812 klauspost encoding/json: string tag not symmetric

#7872 extempora encoding/json: Encoder internally buffers full output
#9650 cespare encoding/json: Decoding gives errPhase when unmarshalin
#6716 gopherbot encoding/json: include field name in unmarshal error me
#6901 lukescott encoding/json, encoding/xml: option to treat unknown fi
#6384 joeshaw encoding/json: encode precise floating point integers u
#6647 btracey x/tools/cmd/godoc: display type kind of each named type
#4237 gjemiller encoding/base64: URLEncoding padding is optional

GitHubIWebfilk %4 0 https://developer.github.com/v3/ A& T 5 2 it
2521 4.10:  [Ztissues/T, R4S A BT R BEAT 432, LA B = AL ABI—E. BT,

%3411 WEANTHR, KW EGTORE. I S GitHub Eifissue, 2405 ZEHINB F Z03TIT AL BRA R g
s TRAAEE.


https://developer.github.com/v3/

23] 412 AT HIwebiE E i 55 xked B3R TJSONBE . i, —4 https://xked.com/571/info.0.json i3RI 8l —ME 2 A&
BB S IvEANA . FEEMERE (A TFE— REME—IDMELERS]. W5 — xkcd TH, MHXEELRS], FELM

iy A 474 N ARG 22 37 FR DT B A 98 8 (1T URL
23] 4.13: il FFFBCE SRR FEIJSONR 53 11, SRR R AR # hitps://omdbapi.com/ LB HI4 TR N IR 1% . Y4
H—/Aposter T &, BT ar A TMARKBEL T, TFHN PR,


https://xkcd.com/571/info.0.json
https://omdbapi.com/

4.6. L AFIHTMLELHR

RO, SRR IR UL, A Prntf2 e 2 W1 . (ER A IR & 5 B AL AR KT BN 20, I3 — R 5 R A U ALAR D 23
B R DUE B e A B . X LT A8 Hitext/template flihtmi/template S BB R 1T, BARRME T — SRR R M A A 30k
ERHTMLA% 2B I BL ] -

— MR A TR SR A, BEHAE T NS HIIERE S EEH ({actionyy MR KD MFRF L% T AT
ED, fHAXT Tactions® 7K il HE HIAT . fEactions#E & 1 — M HIBHRIE 5 HERIAX, —action EIARIFE(H AT LU
HEZRAFTEME, BHOE S Ol e B AR R R A . R BT % RiE A ERfif-elsetf Al Mrange B4, EH T
IR S5 2 . TR — AT B AR AR 4 3«

gopl.io/ch4/issuesreport

const templ = "{{.TotalCount}} issues:

{{range .Items}}--------c-mmmmm e
Number: {{.Number}}

User: {{.User.Login}}

Title: {{.Title | printf "%.64s"}}

Age: {{.CreatedAt | daysAgo}} days

{{end}}’

AR 63T ENILRC B fissue s B, SRJEITENGENissue IS . GBI . ARUEE fEAERI 1] . Xt F4— A action, #H —14
AR RN, XL ARIERE, SR AuTE I a6 T AR I I 24, 78 411517+ 6] Bigithub. IssuesSearchResult
AU AR B ({. Totalcount}) X Fiaction i FT Hy &5 414 i TotalCount s 7t LLERIA K 7 AT ED IR . REA P ({range

.Items}} I {{end}} W —AMEH action, KL EATEIENNE I RESHRIF LXK, TEIREEIGEAR AT X R Y 7T ¥ items TG # 1)
8.

fE—“actiond, | BAERFRAZWE T —ANRERMGERENE—NRBIFAN, FUTUNIXPEFERBEE. ETitleiX—17 faction
L AR R — A printfFEREL S — AN T imt. SprintfSZHLG N B R E, T ERE T LB R . X TAgedar, B ANEIE
=—/MMdaysAgoffI k%, ilidtime.Sinced HUk Created Aty i1 545 Ay ik 25 I A1 JEE -

func daysAgo(t time.Time) int {
return int(time.Since(t).Hours() / 24)

}

i ZER 2 Created At S B2 i 2 time. Time,  FFAVR 4T 8. LARIRERITT 3R, BATTAT LA s SC— e R 22 1 575 8 i X
b (§2.5) , —AKBFERER] LUE S E CHIJSONGH I AIFEIGAT Ao time. TimeJS A%t B [t JSON{E & — M Ar R [E) 4% ) 245 8

A SR O 7S SR B IR S — PR B TR N NIRRT R A AT TR S — R R
BEPAT— Ko R HEARAS QI IF b L i 2 SRR templ. VER TR BERIIGUT . template.New /e 2 J3& [0l —ME#R ;. Funcs
JrizfsdaysAgos H 5 R BN BB, JFIR IR %5 i Parse R B MR AR -

report, err := template.New("report").
Funcs(template.FuncMap{"“daysAgo": daysAgo}).
Parse(templ)

if err I= {
log.Fatal(err)

}

DRI N BRI 5 7E 2 B B A T, W SRABEAR AT R MK & — N B IS 1% - template. Mustii Bl iR 20T AT AL IX AN B A A R 1 b

. EHEZ— A —ANerror BB S S, A llerror 75 Jynil (WA Znilll & HpanicH#) , ARG IREME NI A1
TE5.97 BT8R Nl

— B CA 008 FEM T daysAgoski . FRimid o AARI, B ATk AT LAl github.IssuesSearchResult{E i A& 0s.Stdout
A i PR SR BT ASAR -

var report = template.Must(template.New("issuelist™").
Funcs(template.FuncMap{"daysAgo": daysAgo}).
Parse(templ))

func main() {



result, err := github.SearchIssues(os.Args[1:])

if err 1= {
log.Fatal(err)

}

if err := report.Execute(os.Stdout, result); err != {
log.Fatal(err)

R PP — SRR

$ go build gopl.io/ch4/issuesreport
$ ./issuesreport repo:golang/go is:open json decoder
13 issues:

Number: 5680

User: eaigner
Title: encoding/json: set key converter on en/decoder
Age: 750 days

Number: 6050

User: gopherbot
Title: encoding/json: provide tokenizer
Age: 695 days

BUELEBAT L Bhtmi/templatetiii B, € {3 Fitext/template W AR [F KIAPIFIEARIE &, HARRIN 7 — M55 8 B 3% U, X
A LU Gedm N A7 R MIHTML, JavaScript. CSSERURLIEVEF £ T M I il IXAMRFIEIE PJ LUSRE G — SR HAF /2 (1) 22 A IR, L
iEE A R HTMUEASGE, 8 S — A S SR AU 0 PSR A, X e m] B L BEAR A e A vR (K AT LA A 4 ) D

T B AHTML% 2 tHissued| % . 1 EimportiZ ) i A i) «

gopl.io/ch4/issueshtml|

import "html/template"

var issuelist = template.Must(template.New(“issuelist").Parse(
<h1>{{.TotalCount}} issues</h1>
<table>
<tr style='text-align: left'>
<th>#</th>
<th>State</th>
<th>User</th>
<th>Title</th>
</tr>
{{range .Items}}
<tr>
<td><a href="{{.HTMLURL}}'>{{.Number}}</a></td>
<td>{{.State}}</td>
<td><a href="{{.User.HTMLURL}}'>{{.User.Login}}</a></td>
<td><a href="{{.HTMLURL}}'>{{.Title}}</a></td>
</tr>
{{end}}
</table>
)

TR A4 R AE T AR BT — DRSO R R -

$ go build gopl.io/ch4/issueshtml
$ ./issueshtml repo:golang/go commenter:gopherbot json encoder >issues.html

FEl4.4 5 7R T fEweb B g8 IR . A Missuetd 7 B Github X B 7T O HE -



i, hitml =

= & n file/{fhome/gopher/issues_htm|

17 issues

¥ State User Title

7872 open gxiemporglgenome mﬂ-d.mgﬂmn Encoder internally buffers full putput
683
6801
4474

Figure 4.4. An HTML table of Go project issues relating to JSON encoding.

4. 4rhissuedt B & o W HTMUAR 207 A ph RIGFIE 747, (BRRNTD I EIREHEE o A « FfFissue. T T4k
THANIZFERissue:

$ ./issueshtml repo:golang/go 3133 10535 >issues2.html

K458 8 TZEWKEH . TERE, htmitemplatetd 4 B SRR A4 S BRI TRATKAA T UG B IR v HIME . W SR IATAEH]
text/template i3, X2 Nissuel & R IR, &It PUAS AP S D T A< A B, RN <link>" 7 4 8RS 4 1 —
AR AL, EMME SBHTMLCRS M KL, M-S BCE R A .

FATHE AT LOE S ST HTML T 8 {3 Ftemplate. H-TMLZS BURINGIX B B 3 SUWAT A G RZ R 4 10 7457 5 25
Sy a%t R AE AT JavaScript. CSSHIURL. FHIMFRFER T AME A RSB AR 2R/ SR P AR A RS 0 AR— AN Sl 5F
H, B2 —MEfEitemplate. HTML T 7 & 387,

Bauead i ®

= cCnH file://home/gopher/issues2 htmi

2 issues

# State User Title
3133 closed ykai  himlitemplate escape xmidesc as &lt:txml
10335 open  dvyukov x/net/html: void element <link> has child nodes

Figure 4.5. HTML metacharacters in issue titles are correctly displayed.

gopl.io/ch4/autoescape

func main() {
const templ = “<p>A: {{.A}}</p><p>B: {{.B}}</p>"
t := template.Must(template.New("escape").Parse(templ))
var data struct {
A string // untrusted plain text
B template.HTML // trusted HTML
}
data.A = "<b>Hello!</b>"
data.B = "<b>Hello!</b>"
if err := t.Execute(os.Stdout, data); err != nil {



log.Fatal(err)

Kl4.658 75 1 LN A TP BUR A . FRATE BIAK BB C B ORT, (HAREBEA .

autoescape ntmi -
& C A file:///mome/gopher/gobook/autoescape. htmi
A: <b>Hellol</b>

B: Hello!

Figure 4.6. String values are HTML-escaped but template.HTML values are not.

AT B WPFR 7B R G i EEA R — e, RETMEZNER, HEHOCERER:

$ go doc text/template
$ go doc html/template

2:°) 4.14: GJE—weblR%5 3, B —IKGitHub, AJ54 MBUGHE . BLFERURI RIS B o



Varaw o w X N N

BhE R

BT LALIRA T — MBA AT B — A0, SAEW DUAE T b 2 0COR A . BB AT DAEIRA TS — A R T AE 4
FERNIIAESS, IXRERNMESS AT LA FIRE 7 GOEEAN RN (8] AN E 7 o7 SE e — A BRHIRIN Xof P P i o7 Sy il X
LelR R, X TEMRIEE F kUL, BB AN B E I .

BACE NS EZ BRI T - BLE, ERRAIZTE— SRR e R RE I . AR RIE AT R Bl — AWKk, st Rwebi¥ &R
18 b AR BT YRR OS2 AR AL, e ATTAR R X B0 e 0 e b A BB B2 R 1 FR DT o — A PR 2 AR PR 51 - 25 3RAT S W L 2 22
WEIBARE EAAREL BRI R HO e IR 2.



5.1. pREE B
R HAFEREZ . TERSEHE. REMESER (AJEE) DL R EAK.

func name(parameter-list) (result-list) {
body
}

ERSHINEMR T RBIISHA ULSERE., RESHANRTEE, LEOSBORMNE R REESIRME T 8 H0R FHE
MR 44 AR R . R R R 0] — DN A AR R E BA IR MIE, R [PHESIR A2 LIS . SR — A R 5 B AN i o]
HHR, MARBBPITREE, AREEME, {fEhypot £,

func hypot(x, y float64) float64 {
return math.Sqrt(x*x + y*y)

}
fmt.Println(hypot(3,4)) // "5"

Xy K2 44, 3F42 I AL NISES, BRBUR IR T —AMloat6428 R MME . IR IFHE W AT MRIE NS B —Fibkdn & . TEXFMEN
T SR EMERE RN REAE R, IFRI R MME AR, R AR 0. SR RBE S I, E R EMESIR, %
BRI, returniBE IS5 2, BRAR B B ITCIRIZ AT B4 AL . 9]t ek B 7R 25 RN IR A T panic S B ek A b AR AR TE IR DA A

iEfnhypot—#%, R —HESHRMEAMFRKMRY, ROALNFEDMESEHE MSHRA, T4 5 PRS-

func f(i, j, k int, s, t string) {7 oo 51 B
func f(i int, j int, k int, s string, t string) { /* ... */ }

N, FATG HAFN TR B 24N nt B S EC AN Int LR [RHE Y 8 4L blank identifier(PE#7E:  BIR SCHI_FF 5 ) il BURIH A 240
RBAEH

func add(x int, y int) int {return x + y}

func sub(x, y int) (z int) { z = x - y; return}

func first(x int, _ int) int { return x }
func zero(int, int) int { return }

fmt.Printf("%T\n", add) // "func(int, int) int"
fmt.Printf("%T\n", sub) // "func(int, int) int"

fmt.Printf("%T\n", first) // "func(int, int) int"
fmt.Printf("%T\n", zero) // "func(int, int) int"

BRHUKI R B BRI IRART . IR B BOE NS HPIRANR B E SR P IR R R —— X N, A X P B B o AR 1)
RIRBIANRRIRAT o TEZ MR M A A4 AN S0 bR BOPR R AN A E AT T2 75 7T LAV g S BB I SRR R

B IR R HOH AR L AL RS Y T S8R S (4D - EREOHHIN, Goili 5B ASHE, BEAEMITER
LB S HATRE S, RIS R R A2 f 4 06T B B0 T 35 1 & A 8 3

fERE A, RENESIENRIER, WA Oyl ERMEIE. RBIES I 2R BUEA N R EEANR IR AR R, Y7
T E AR R ARl B

SESEHE R T AR, B R BIES RS0 I WESHITBSA SRS, (H2, WRSSaRE5 KA, Wist,
slice(V1 7). map. function. channel&28%, SZ& AT GE<: T & B0 32 5] & k.

PRAT e /K IB A B BRI R EUE 1], XN IZ R B L GoSE BT XA B 5 ST B AR IRAT -

package math

func Sin(x float64) float //implemented in assembly language



5.2. i1

BRECAT LU BRI, X R BB VB R B B S e VPR BT S, IR — MR SR, I B S K Hed
Gi. (E4.47T, BT ) = SXORORSEBLR AL, fEARTTT, TATHRAEH EREBHTMLIC .

TR EIARRS A T JERRTEE golang.org/x/netthtml , fiE##THTML. golang.org/x/... H3% N7 T — 2 GolAIBA it 4, %t
MIGGRFE. EERIL ST, BT &, BEAHE. MEME. R TR B, RE Xy AL Shs % R 5
B, —RESOMEH RS, &I KEZHGoESHHRENS, I IRaRMRIThIR D w .

151 i Fl golang.org/x/net/htmi i3 Srapitil T s . html.Parsesi ¥ N —4lbytes fiidr /5, % [Alhtml.node2& 7 (T HTML T i bR
FERIAR A HTMULIE 1R 2 2R 45 i tntext (LA ,commnets GER) KA, £ FEAIHI T, Bl RKHE< name
key='value' >f¥ =045 s

golang.org/x/net/html

package html

type Node struct {

Type NodeType
Data string
Attr []Attribute

FirstChild, NextSibling *Node
}

type NodeType int32

const (
ErrorNode NodeType =
TextNode
DocumentNode
ElementNode
CommentNode
DoctypeNode

)

type Attribute struct {
Key, Val string

}

func Parse(r io.Reader) (*Node, error)

main & FUEFTHTMUER#ESR N, T8I 38 U5 R Svisitsh A links (BE82) , IR B H X Eelinks:

</i>gopl.io/ch5/findlinks 1</i>

// Findlinksl prints the links in an HTML document read from standard input.

package main

import (
"fmt"
"osh

"golang.org/x/net/html"
)

func main() {

doc, err := html.Parse(os.Stdin)

if err 1= {
fmt.Fprintf(os.Stderr, "findlinksi: %v\n", err)
os.Exit(1)

}

for _, link := range visit( , doc) {
fmt.Println(link)

}

visitBR 208 JIHTMLIFI 5 8,  ME—Nanchor 7t & [href & 3R 13 link 11X Eelinks 2 N5 B B2 T, IR [ AS 775 5B 4



// visit appends to links each link found in n and returns the result
func visit(links []string, n *html.Node) []string {

if n.Type == html.ElementNode && n.Data == "a" {
for _, a := range n.Attr {
if a.Key == "href" {
links = (links, a.val)
}
}
}
for ¢ := n.FirstChild; c != ; € = c.NextSibling {
links = visit(links, c)
}

return links

R TIPS Al ARG A, RRUGRZINMEZ T4 S, visitiB A1 B B XS T4 R ITEFirstChild B3

it FAILAGo =TT (golang.org) 1ENHFR, &4rfindlinks. FATILAfetch (1.55) {4 H/E Nfindlinks %N N TH % 5 7 17
fhabe,

$ go build gopl.io/chl/fetch

$ go build gopl.io/ch5/findlinksl

$ ./fetch https://golang.org | ./findlinksl
#

/doc/

/pkg/

/help/

/blog/

http://play.golang.org/

//tour.golang.org/

https://golang.org/dl/

//blog.golang.org/

/LICENSE

/doc/tos.html
http://www.google.com/intl/en/policies/privacy/

VERAETE S IR R, EZERINSN B ix s, RI\RME (https://golang.org ) AE B AT LAELFE VT il (i url.

fE i Eroutline b, FRATTIE 8 I ¥ 75 28 Jr AN HTMUES B, SRR 454 . fEoutline T, BRI —MHTMLITERRSS, #ik
HAH,

gopl.io/ch5/outline

func main() {
doc, err := html.Parse(os.Stdin)
if err != {
fmt.Fprintf(os.Stderr, “"outline: %v\n", err)
os.Exit(1)
}
outline( , doc)
}
func outline(stack []string, n *html.Node) {
if n.Type == html.ElementNode {
stack = (stack, n.Data) // push tag
fmt.Println(stack)

}

for ¢ := n.FirstChild; c != ; € = c.NextSibling {
outline(stack, c)

}

A RERER: outine NARERME, (HBATAXS R ARIRIE. Zoutline il FH H By, B A & 4 it R stack i #8 DL . i T3
XfstackHITCEIBIMERTE, B EstackfI#E UL, AT RE B iislice)i /7 R L 22 il — Bl R N AE B R EAT 98 ERX A
IO M 7 Mstack. L2 s OR B, 87 istack 5 A H B & 2 i 584 — 5.

T https://golang.org T #1445 44

$ go build gopl.io/ch5/outline
$ ./fetch https://golang.org | ./outline


https://golang.org
https://golang.org

[html]

[html head]

[html head meta]

[html head title]

[html head 1link]

[html body]

[html body div]

[html body div]

[html body div div]

[html body div div form]
[html body div div form div]
[html body div div form div a]

IEQRAE LT SEg T i, KIS HTMLITI R 75 ) LZ 8 R AR B, (E0 IR L8 DU 75 2R 2RI

R e R 5 A8 [ 52 /NI RR B AR, LR/ NBAKBRI2MBANES o [ 5 /MR 2 BRI I IRVRFBE, PR 3 A Ab 3K
B, R ARG, Bk, e RER At 5, Goil B A MR, AR ME TR IM(FIARTR ) XA
A VA P 32 VB AN a0 285 i i A 22 4

%:.°1 5.1:
#:.2] 5.2:
#:.>] 5.3:

%] 5.4:

& &findlinks {05 it Jin. FirstChild BER IO &S 7, FE 08P R visit, SO ) H i A -
% 'S BAH ESRAEHTMUE o B B R 42 70 3R R IR

SRR B T text 4 RN o TERANEEYS ] cscript> AT <style> JOF, AKX LE 030 W B35 2 AN AT WL
o Rvisitsk 5, FIL AL AP ISR 45 45, Wimages. scriptsflistyle sheets.



5.3. Z ik [El{H

fEGoH, — AR DGR ZAME. BATCAEZHIPITHAER, SRRl KR EuR M2ME, — MR UERRIRREE, 5
— A RREH R EREE . IR T SRR I AT S 2R [ AR

T IR findlinks I BSGE MR » & 28UE findlinks BT B SREHTTPIE R, XFIRA A L F iz Tfetch. FAHTTPIE SKAIfR
WrEfE T Re Sk, Httfindlinks 5 B 7 24N R [BE : SEEEAIRMARR S B — s, HTML R 38 ol UGS HEHTML T i 483
g, MEHHTMLITR S5, BrCVESTHTMLR ARG, X SRS W R findlinks B BRI T, AR AT RS T I/OM A iR S 801 .

gopl.io/ch5/findlinks2

func main() {
for _, url := range os.Args[1:] {

links, err := findLinks(url)

if err != {
fmt.Fprintf(os.Stderr, "findlinks2: %v\n", err)
continue

}

for _, link := range links {
fmt.Println(link)

}

}

// findLinks performs an HTTP GET request for url, parses the
// response as HTML, and extracts and returns the links.
func findLinks(url string) ([]string, error) {
resp, err := http.Get(url)
if err I= {
return , err
}
if resp.StatusCode != http.StatusOK {
resp.Body.Close()
return , fmt.Errorf(“getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()

if err I= {

return , fmt.Errorf(“parsing %s as HTML: %v", url, err)
}
return visit(nil, doc),

fEfindlinks 1, H4kbreturniEf), —4ibreturnEliR [ T —4 . #T =4Abreturn, FhttpFhtmif R4S RS SAE %4 findlinks 118
F . S AdbreturnBELIEIR AIERE B, HARM AL E I fmt. Errorf (§7.8) L EAIAIAT RS 2. N Hfindlinks/KIh45 R, %5 freturn
AP — AL IRAS I RER B 45 P

tEfinallinks , AL fRresp. Body B H], BEMUMER BHR . HARGORIILIR BT £ BB AE FH I A7, (R IXANELG 3
TERGZMAIBHE, AT IFRISCE . MEgER . RIRIRATL AR A REHX £ R

WA Z IR EME RO, R EE T E R —AUE, B E LSRR IR S i A

links, err := findLinks(url)

IREAMEARPAL A, v DL 4B 4 blank identifier:

links, _ := findLinks(url) // errors ignored

A BREUA BT UK 55— AN 2R [MHE R BB R ML, R T R 1 S findLinks B AR EI DU RER R 8, A O DXIAE T R Il
T et 24

func findLinksLog(url string) ([]string, error) {
log.Printf("findLinks %s", url)
return findLinks(url)



B EZ 2 S REN, WU MR B S SR Z RS E. BRI BUE SCbR A AR e, RN
fEdebugf ART7 (8, BATA T Z— kBt al U T A AR BIE . 1 AR S50 7 -

log.Println(findLinks(url))
links, err := findLinks(url)
log.Println(links, err)

HERRAL 44 TT LU A B HOR BB I Lo JuH AR IR BUHE KT AOA I, w8 T e

func Size(rect image.Rectangle) (width, height int)
func Split(path string) (dir, file string)
func HourMinSec(t time.Time) (hour, minute, second int)

BRI M AIRER, EREALATE—DREEHR—NELRLT. Lo, RG], R0 R —bool K2 [k [l {H &
RRECETRIZAT TS, errorR LB IR M EAAR R BRI R, W TIRRERDR BRG], BATABBEEER w4, TIIRTCH
Fo

WER—AS BB T (KR B EA R A R AL, Az B returni® A ol LU RS IR (E# . 1XFR 2 Jybare return.

// CountWordsAndImages does an HTTP GET request for the HTML

// document url and returns the number of words and images in it.

func CountWordsAndImages(url string) (words, images int, err error) {
resp, err := http.Get(url)

if err != {
return
}
doc, err := html.Parse(resp.Body)

resp.Body.Close()
if err 1= {
err = fmt.Errorf("parsing HTML: %s", err)

return
}
words, images = countWordsAndImages(doc)
return
}
func countWordsAndImages(n *html.Node) (words, images int) { /* ... */ }

IR BE SR O, BB FA R R, E LRI, S returniE ST

return words, images, err

AR £ AbreturniB A LA K Z IR EMERT, bare return 7] DU RIS 5T, (HR AR HME AR BEAR . 280001, WRAR
VAT AT I A AR, IR AR AT 24t returnZE 4 T return 0,0,err (Go24 iR A1l wordsFllimages?t B EUA I TF A 4L, HRIREAIN
B, HHAIE N0 |, HJE—kbreturnZ5 4 T return words, image, nil. ET LA EJRE, ARt fbare return.

#:>] 5.5: SFlcountWordsAndimages. (& %5 14.9U1{f 417 )

#:>] 5.6: 1&gopl.io/ch3/surface (§3.2) HHicornersi%t, Kk mlftifr 4, JE{# Fbare return.



5.4. iz

EGoh A — i M BUEZBE R IINIZ AT . e listrings.Contains fstrconv.FormatBool & %, it & Fa] RE M4 AN RIS T R IFAb 3,
fEAFIBATIN LA S K, BRI G R . AR S o,  thas T 7R . SECX AR IR R R 4%, LU
L, ANEE R AR KT A PR AR AR

A —HR 4 R BN B NSO L — e &1, AR RIEIE TR . thintime.Date i3, %R B0 A H & 2304 itime. Time
WE, BAERE NS X)) Znil. XS T 25 Kpanicq# . panicZkBHAREINGES, RRRETENTHN
bug. —ARIFHIFEF KA N 1% K 4 panicH & .

TR BRI S, AKIETEETRBES INIEAT . X R BRI IS R S 7 R P DA dzstil o 2800, ATATREAT /OB AR 1 B8 41
i BRI R, A RALRNER A SMEREREAS RN, R RS . DKk, SAZAE R T
BRERGS, FATLARE R SR MA E R .

1EGoR AL F 1, SRR A CAPIAI R AR H - S B — N AR 70, R AT R 2 A BRI 5 R 22—

X AR IZAT R MR UL R M B, EATR B —ANES AR EE, R RE D, RIEEHRERE . QR FBRN
R A=A, BRI R AT L — AN R (R, 8 A 4 ok. LEa, cache.Lookup &I i¥iME— JR B it key A FAE, HB44KHY
A DUZ IR R T 072U 2R

value, ok := cache.Lookup(key)
if lok {
// ...cache[key] does not exist..

}

W, SERMIERA L=, LIEXNVOBAEN S, AP HRETMHEZNEREE. Bk, SIMIR EME A FE &R A R 2K
A, MiterrordEAl,

WE errorf B M2, BATKES LS 7RO E X, PUCTSHHR GBI m . BIERAT N 75 20 HerrorZ 84l {8 2 nil
B non-nil. nilZERE KEHEEITHY), non-nil& R . % non-nilfferrorZ& AL, T4 10T LLIE IS i T error ¥ Error 58 3B 34 i B 2
PR LR E R

fmt.Println(err)
fmt.Printf("%v", err)

B, R BOR Elnon-nilfferrort,  HA K1 [BIE A 52 S (undefined ), iX 264 5 SIKIR [BIE R M 20 o SRTAT, /D H8 5 R
FERERE IR, iR 2R Ml — L6 IR RME . i, SHEBOCHR R AR, Read b $raxi [ LLERHUK) 7458 BL R HHRAE B
XTI O, B RAL PR T B2 e A B e A e BE B, AR IR o (KL R 3R (MM B2 VTR L I, DURE T Hefh
N

fEGoHt, BBUS AT RGN IR MR E R, ZLEEHIRE B —FBUIRE IR F (exception) , X{E13GoA il TR Lefs
MBS AT RIMEF R AT IS . BRARGoHE B R FHUH], (HIXEUH LA BB R TR BRI 3%, Hlbug, AR IR
LeAE AR b S AR RE SRR T A R o X T Gol¥ 53 LI FRATIEES. 9N 4.

GOIXFE et R B T30 T R A R AE PRt AL PR UR T 5 5 RN LS TR A 1 2R LG B IR g, s
SRR R R SRR WS, R R SRR A BB RS &, XEE R R,
T DE LR o

IERHE, Goff H#ZEHIMLE (Uniffireturn) AbIE R, X(EA gD 51 G 2 (M OCEHR AL 2 .

5.4.1. iR AL P SRR

M KR HOA R AR, TR A RS R AT R 7 A RS 1R . IR OLIOANE, AR ZAE I, ILRAITREE KA
i 2

B, R T RO R AR . X RS BRI TR RN, SR SGZR BN RIL. Fif, FATTBL5.3%5 HfindLinks R
HAEAHIT . anifindLinksXThttp.Getff i &M, findLinks < B IXNHTTPHE 1R 0145 8 F 2«

resp, err := http.Get(url)
if err 1= {



return , err

Hxthtml.Parse )i Je i, findLinks /N4> B3R [Elhtml.Parse 4%, FONE DA ETEE: 1. HHR AR 2. url
CAREARAT . X Eef= BB TR B, findLinks 2 11 7 A 52 ROR [ 245 F 2

doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err 1= {
return , fmt.Errorf(“"parsing %s as HTML: %v", url,err)

}

fmt.Errorfps £ HIfmt. Sprintfis AL RS B IFR Bl AV HZ s BT RAS AN K LR 30E BRF IR IR E B . BERm &
main e BRI, U AE B SR AT A MR D RIS SRR EE, 5 SE TR SR I A AR

genesis: crashed: no parachute: G-switch failed: bad relay orientation

B TR E RAH 2 U RALAE LR, FTUEHRE S P PO RS AT . ARG R TREIR I, FRATAT A 2
grepf L EALFIAS RIS R (FFEVE: grep—MUABZEIR) .

On GEERAE ST, FRATEEG O R A5 S0 AT R HA A VER o IO BE AR BB — B, B R el O A L
{14 ) — 2L bR 503 [P PO R AR A A AN AR B Ty 3 AU

LLOSHLyfl, OSHLHi{ECH41E (fnos.Open. Read. Write. Close) i&[Al{JREANEHE A AU AL & H5 R I R E (A0 TeAt
B, SO E AR WMAE SO, IXRRTE A 10 R30I G 75 FR AR X 2545 2

—RETE R BB O) 2R R AME BARIS BUE B AR A AR I BB TR SORAE R B e IR R B, R 2 — 2
RGP AEEIELR, s Ehtml. Parsei [al 4 R 4 o

IETRARAE B A BB SE RPN MR R A0SR M ARE I, B AN AT ORI 1 RS B . — AN IR Rk P B 2 R
PR o AE BT, FRATIFR LERR A 25 4 Py ek (v ] o e = ik P o, 7 L TG BRA A 2K

gopl.io/ch5/wait

// WaitForServer attempts to contact the server of a URL.
// It tries for one minute using exponential back-off.
// It reports an error if all attempts fail
func WaitForServer(url string) error {
const timeout = 1 * time.Minute
deadline := time.Now().Add(timeout)
for tries := 0; time.Now().Before(deadline); tries++ {
_, err := http.Head(url)
if err == {
return // success
}
log.Printf("server not responding (%s);retrying.", err)
time.Sleep(time.Second << uint(tries)) // exponential back-off
}

return fmt.Errorf("server %s failed to respond after %s", url, timeout)

WERERR KA G, R IERSHEAT, TATH AT DORASE =M SRng. G s BIFaTRAE . W B RIAL, IXAhSEns A MifE
maind AT . W EREIN S, B B R, BRIEZERERETET NS A—8E, B3R Tbug, 7 RETEE KB4
P

// (In function main.)

if err := WaitForServer(url); err != {
fmt.Fprintf(os.Stderr, "Site is down: %v\n", err)
os.Exit(1)

}

i Flog. Fatalfa] LA SE fiTd RAISIE 215 _ESCHERIIRCKR . logHh AT BB, #BERINSFEHE R 15 B 2 Al v a5 8 .

if err := WaitForServer(url); err I= {
log.Fatalf("Site is down: %v\n", err)



KN RIS AT A R 55 o R H BRI B (0% 5, 128 B T RR AR B8 bk 25 B A% K.

2006/01/02 15:04:05 Site is down: no such domain:
bad.gopl.io

AT LI BlogHI AT S5 BRI H(F R, —MME, igEE Sl ERm 4.

log.SetPrefix("wait: ")
log.SetFlags(©)

SEPURNSENG: A, BATATEH AR E B 1, AR ERERRFIIET. AT LUEd log Wit %k

if err := Ping(); err = {
log.Printf("ping failed: %v; networking disabled",err)

}

B AR E R R T AR

if err := Ping(); err != {
fmt.Fprintf(os.Stderr, "ping failed: %v; networking disabled\n", err)
}

log B I T B B2 9B AT 1F 74 BB S INARAT 4 -
HEIR, RS PN AT AR B R R

dir, err := ioutil.TempDir("", "scratch")
if err 1= {
return fmt.Errorf("failed to create temp dir: %v",err)

}
// ...use temp dir..
os.RemoveAll(dir) // ignore errors; $TMPDIR is cleaned periodically

/¥ os.RemoveAlle RIK, (E LTI 7 IFBCA AR . IR EDVEIE R G2 e HIRE IR H 3. IERm, BREFEHE
ALFERSR, (BRI A SRR B . BAISHZERF KRB G, #RRCE B HHR IR ST, SRR E 2 AR

I, ARBZAETE ML MR .

fEGot, HHIRALERA —E R R AD K o A T BB T RIS, FRATTIE He Ak B W 32 B AR TR A A B AR D AT 2

Hlo SRR 2 PEREGR W], I8 A RIS B2 AR AR e elseif Ay b, TS BB BRBUIAR T . Gorh K7y B B A
ML JLPAIR, B — RGN TS, BibsR A, a2 R Sbrig i

5.4.2. R4 AR (EOF)

BB T IR I 2 AR, X 2 P R AT RE R, ([EXTEF IS, XEAERARAE R, REWE, 5L MRk R
FM, AEHAFRIER . ERAIE BT WSO R T4 . AR TSR, S AR AR AT R AR R 2R

Weo S Ren/NT SO A REE, 8 98 2 B AT O BRI 2 DR/ OB EL B SRS R . IR S B0 HT 3 e 45003 9] b B ey SRS RS Y
BRPHR . FETIXRER IR, oL PRAE AT ] E SCAR 25 T 5 1L (R B ISR [ R — AN i——i0.EOF, iZ4H iR TEiofl i g L.
package io

import "errors"

// EOF is the error returned by Read when no more input is available.
var EOF = errors.New("EOF")

A A R R R LA, R AT DRI X AN R . N TR R T A0 AR AR R R R, LRI SO TR . (4.310)
chartcountf /7 f@7R T B 2 1 ARES)

in := bufio.NewReader(os.Stdin)



for {
r, _, err := in.ReadRune()
if err == i0.EOF {
break // finished reading
}
if err = nil {
return fmt.Errorf("read failed:%v", err)

// ...use r..

KA SCAF G5 AR T R AN T 28 2 IR, T Llio EOF A [ 52 A R 15 B——"EOF”, X TILAtHHR, AT RE T B RE S ®
HRER MR, RERBATARERio. EOF —FER M 2 ARG 2o 7. 11750, BATSIR RGN TTIEX 2 FEL i
MR ARAR -



5.5. REE

EGoH, GRS —RK(H (first-class values) : BREGIALE—FE, PH R, TUPIRMELMANE, Hihgmi, MK
Bglal . xRl (function value) I FHZEMIR R . B 7R

func square(n int) int { return n * n }
func negative(n int) int { return -n }
func product(m, n int) int { return m * n }

f := square
fmt.Println(f(3)) // "9"

f = negative
fmt.Println(f(3)) // "-3"

fmt.Printf("%T\n", f) // "func(int) int"

f = product // compile error: can't assign func(int, int) int to func(int) int

PR BRI (1 ZEAE il o R FE il ) R B0 2 51 At panic iz :

var f func(int) int
£(3) // MAFIE N1, 25]Epanickiiz

BRHUE T LA S nil LA

var f func(int) int
if £ 1= {

£(3)
}

E R U 2 TR AN T EUALRY AN REFT BR BB Jamapfikey
PR BB ARG FA VAU AT PLB I B RSB E, IR AEE AT . bR P S Y 2 XA 7. I AARRS R AR T An e Y X
AT . strings.Mapit 45 o (AN 245 1 Fadd 1 s 8, IR 5 ~add 1 8 BURTR [ 2L R — N7 I 2 09 R R [l 25 108 FH 2

func addi(r rune) rune { return r + 1 }

fmt.Println(strings.Map(addl, "HAL-9600")) // "IBM.:111"

fmt.Println(strings.Map(add1, "VMS")) // “WNT"
fmt.Println(strings.Map(addl, "Admix")) // "Benjy"

5.2 [¥findLinks 8 503 F 1 4l B b8 Fvisit, 38 DI AR AE T HTMLUITIE R BT 45 o (R R, JRATAT LUK IR P 45 s i) AR AT A 45
R R, AT LR AR PIIEA, IR 45 s AT AN [ 34 .

gopl.io/ch5/outline2

// forEachNode iM% six, # 2> 1fi iipre (x) fllpost (x)

// prefllpost#fi & Ak

// % T4 AT, prefiif
/] W% T45 2 )5, postiii A
func forEachNode(n *html.Node, pre, post func(n *html.Node)) {
if pre I= {
pre(n)
}
for ¢ := n.FirstChild; c != ; € = c.NextSibling {
forEachNode(c, pre, post)
}
if post I= {
post(n)
}



R ERA MBUE NS EL, RIS AT DT I BTN YT R A AR BT T R R . AT, BUER

1i14 startElemenfliendElement ¥ 4™ ik £ H T4 HHHTMLIG 3 I AR BRI 25 AR ZE <b>...</b> +

var depth int
func startElement(n *html.Node) {
if n.Type == html.ElementNode {
fmt.Printf("%*s<%s>\n", depth*2, "", n.Data)
depth++
}
}
func endElement(n *html.Node) {
if n.Type == html.ElementNode {
depth--
fmt.Printf("%*s</%s>\n", depth*2, "", n.Data)

AR A ft. Printff) — AN N RS I AR RE . s TR+ SAEFAFE Z TR — LS. FEBI T AR U T SO

78 depthr2 FURIOAME, MAH", &5 HHTMLRZE .

TR AME R THX A+ 1 Fi forEachNode::

forEachNode(doc, startElement, endElement)

52 fiffoutline e AR b, BT E] T SN TEAR ) DT HIZ5 4 -

$ go build gopl.io/ch5/outline2
$ ./outline2 http://gopl.io
<html>
<head>
<meta>
</meta>
<title>
</title>
<style>
</style>
</head>
<body>
<table>
<tbody>
<tr>
<td>
<a>
<img>
</img>

%31 5.7: ¢ startElementflendElementrd %L, M BOVENHTMU 5. ZoKk: HthVERSE AL ORGSR K
JEME (<ahref=".">) . HFMKRELBAZTHARTTER R <ing/> B <amgs</img> ) o SRR, BoERe 4 i HO4E

HXIEM. FER11E)

%:>] 5.8: BMpreflpostsfi %, IR A4 RIM AR B . R [Flfalselt, HikforEachNodedfim . &k MRS 4 S

ElementByIDp %, MR/ BN KIdE RS —MIH ZIdTCRIHTMLITER, EiRRIE, (#1kEd.

func ElementByID(doc *html.Node, id string) *html.Node

%21 5.9: %5 H¥expand, KisH 1" foo" & #H vf("foo") KR [FI{H .

func expand(s string, f func(string) string) string



5.6. [ 41 PR AL

T PR R 0 R B B E B ZOEE R B W, i T R (function literal) |, FRATATSRidix — R, EARMERIE NP ERR—
ANBREUE - BRI B A TE VR AT B AR, XAAE TfuncoR B 7= B I B4 . AU P IR = — PR, e E s A E
£ ¥ (anonymous function) .

PR B T B VR ERA AR s B, T e XA, AR LS Z AT X strings.Map i A«
strings.Map(func(r rune) rune { return r + 1 }, "HAL-9000")
SN E AR, Sl X AT S SR R 0T LAV ] 58 BRI 53R 5] (lexical environment) X RIS TE BR 0 58 SR A P R BT
DA FZ R B AT i, a0 R BT R
gopl.io/chb/squares

// squaresi
[/ VZFE A4 R BRI P I 2 3R
func squares() func() int {

var x int
return func() int {
X++
return x * x
}
}
func main() {
f := squares()
fmt.Println(f()) // "1"
fmt.Println(f()) // "4"
fmt.Println(f()) // "9"
fmt.Println(f()) // "16"

PR ¥rsquaresiR [\l 55 — AN KA func() int FIEEEL. Stsquaresi)— i &4 — AN R AR Bx IR Bl —NE A R . RRRIA I E
LB, R S XN, BB BIXEE T . 8 ki i squaresit, AR AN R, JEIREIASHTHIE 4 R
B 2 R AURAE RS =l &,

squaresfIflFUE i, BREEAMUNGE —BARID, BIER THRE . fEsquares i LI EE 44 P s 20T LA 3] fUEE Brsquares H ¥ &
AR, XEWREREL RS Msquaresh, FIEARRESIH . X2 REUEE T 5] S BUMR BUEA T LU E H . Goff A&
(closures) HiAIMREE, GoFEfT 7t ek HE i b £ o

AT, BAVE BB G A R E R E SR E: squaresik G, AREXTIRRRR AL T,

BTk, BATTHE A GRS T, BB RS R, S REMA T ERE, RAEMR T ER
FEA A DUIF A6 ST URAR 02 20 AT BAr it — AL UAE, XL URAR L R RGP 2 S, RE Al e il R MURAR R AT
PRAEINR

gopl.io/ch5/toposort

// prereqsiciat | AR AT E 5
var prereqs = map[string][]string{
"algorithms": {"data structures"},
"calculus": {"linear algebra"},
"compilers": {
"data structures",
"formal languages",
"computer organization",

1,

"data structures": {"discrete math"},

"databases": {"data structures"},

"discrete math": {"intro to programming"},

"formal languages": {"discrete math"},

"networks": {"operating systems"},

"operating systems": {"data structures", "computer organization"},
"programming languages": {"data structures", "computer organization"},



RGN . WS B, ATERAF AT DR 1 B B IR SR 3R, R IRIE R KBS 2. B4R, K
BLZICH, X R AR S A L, AN RIRIZ . NEAA R e R T RIKE, JHS TR RS,

func main() {
for i, course := range topoSort(prereqgs) {
fmt.Printf("%d:\t%s\n", i+1, course)
}
}

func topoSort(m map[string][]string) []string {
var order []string
seen := (map[string]bool)
var visitAll func(items []string)
visitAll = func(items []string) {
for _, item := range items {
if lseen[item] {

seen[item] =
visitAll(m[item])
order = (order, item)
}
}
}
var keys []string
for key := range m {
keys = (keys, key)
}
sort.Strings(keys)
visitAll(keys)

return order

b R EROR TR, RATRATE e A W — R (FE LEKE T, RATESRAEY T visitAlD , PRk 4 R FUE 45X
AR WIRAG R, MU IR TCE S visitAISE g, FRATH JE 258 V3 1 A 21 44 pR 4L

visitAll := func(items []string) {
M ooo
visitAll(m[item]) // compile error: undefined: visitAll
M ooo

fitopsort, 1 JcXiprereqsH ffikeyHEFF, FiiHHvisitAll. K yprereqsWb (e U1 A 1 AN 2 5 2 44 imap, BT LA ik 7 V07
21, X R VR 0E 1T topsortf5 2 (¥ H #R & — AR . topsortfdi i 45 B an T

: intro to programming
: discrete math

: data structures

: algorithms

: linear algebra

: calculus

: formal languages

: computer organization
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: databases
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: networks
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: programming languages

iEFATF BfindLinksIX AN o FATERILGESIE] T linkst F, K58 3E & 4 AExtract, 763 /\ZRATSHRARIXA K. B
EAREEIN, AT BERvisittR £, 1% 4 R STRENERRR MBI B . {EExtract, {#ifforEachNodei JiHTMLTT
T, FTExtractR 75 ZELE# 145 AT E(ESS &1, FilforEachNodeHpostZ £ £ Anil.

gopl.io/ch5/links

// Package links provides a link-extraction function.
package links
import (

“fmt"

"net/http"

"golang.org/x/net/html"



)
// Extract makes an HTTP GET request to the specified URL, parses
// the response as HTML, and returns the links in the HTML document.
func Extract(url string) ([]string, error) {
resp, err := http.Get(url)
if err 1= {
return , err
}
if resp.StatusCode != http.StatusOK {
resp.Body.Close()
return , fmt.Errorf("getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err = {
return , fmt.Errorf(“"parsing %s as HTML: %v", url, err)
}
var links []string
visitNode := func(n *html.Node) {

if n.Type == html.ElementNode && n.Data == "a" {
for _, a := range n.Attr {
if a.Key != "href" {
continue
}
link, err := resp.Request.URL.Parse(a.Val)
if err I= {
continue // ignore bad URLs
}
links = (links, link.String())

}
}
forEachNode(doc, visitNode, )
return links,

LA R 2 BT AORR A T ik, BLElinks T A7 i (KA R hreffE R R UG H, T2 il id resp.Request URLEHTE 1B EHT)E
REER L0 R A2 (KT AR, 7T BLE R http. Get i i«

o4 ST HTUHR PR A o TR LR A ST di 3 1] o EtopoSort il 1 op, R R T IR Sei i, FEMI BT, A< os i AT R
S P . EH8E, WA A TR ERE M R4 &M .

N B 1T S I T AR — YR B U SR — AN R . AR U7 I SR KRR TR B S N string
B, TR S N SUR R FRIUTERE, SRE—HEFT TR RETRSPOMA BRI IR . 2fF
Yr R FIR AP FT SLR #BTJ5, breadthFirsts BUS4T 45 . N 1 @Gl — A Iesm i Wik, RS 4Ed 7 — P map.

gopl.io/ch5/findlinks3

// breadthFirst calls f for each item in the worklist.
// Any items returned by f are added to the worklist.
// f is called at most once for each item.
func breadthFirst(f func(item string) []string, worklist []string) {
seen := (map[string]bool)
for (worklist) > o {
items := worklist
worklist =
for _, item := range items {
if Iseen[item] {
seen[item] =
worklist = (worklist, f(item)...)

BARERATIE = T3 RE I ACEE, appendfI S 4 f(item)...”, ¥ FR A1 —H a3k — AN NE I Elworklist .

FEIRATR TR S, TCR IR Rurl. crawl B2 URLE Y, SRBCL A I B RE, IR X e R [ml . A 12 ¥ crawlffE
SR % breadthFirst.

func crawl(url string) []string {



fmt.Println(url)
list, err := links.Extract(url)
if err 1= {

log.Print(err)

}

return list

N ARG I IRIZAT, FATH @ AT A IS LA RI46 A U7 R url

func main() {
// Crawl the web breadth-first,
// starting from the command-line arguments.

breadthFirst(crawl, os.Args[1:])

iEFRATM https://golang.org TFaE, T A2 AR5 H e L 45 3L

$ go build gopl.io/ch5/findlinks3

$ ./findlinks3 https://golang.org
https://golang.org/

https://golang.org/doc/
https://golang.org/pkg/
https://golang.org/project/
https://code.google.com/p/go-tour/
https://golang.org/doc/code.html
https://www.youtube.com/watch?v=XCsL89YtqCs
http://research.swtch.com/gotour

SPTA ACDLR B AR S 2 U5 1 SRR N AE RN, RIS AT A A
#5.2]5.10: #H'StopoSortefi#, HmapfUE U1 R Rk Tkey I HEFACIT . BAELAIRIERITE (45 RAME—) .
45215141 BUEL A2 ML AR 2 59 7 T EIRIE. 583 topSort, fEH BERLIIA 17 B )34

#:>15.12: gopl.io/ch5/outline2 (5.577) [¥startElementflendElement3t /] T4 /@45 Edepth, K EAMEHONE 4 k%, fiHItE
outline 1) JR AL & .

%.215.13: &Mcrawl, HHARAERIITIE, LER, FLLAIE H SR T, RRTER A BG4 PR . Bk
IR fEgolang.org I, A {RA7Fvimeo.com I T -

#:.°15.14: fiifbreadthFirstit 7 F A HE 4544 . Lbln, topoSortf] T ISR R CRIEIED A ATHEHLE ST Z R4
(B, ARPTFESRT I AZT Bt Bk 2k (TEIRED o

5.6.1. & RIS RE

AT, KN AHGoIVENE I — Bl 1555 L AF A B, FRIE R A A MR R . RIFE 2250 5 AR G SRR A
U R

BRIZAFE A RPESRE QR L H R E S MBR . LR R T AP EATTA R B e s R4 A . R iR B
MR EG Nostl. Jy 7 AEARALfa B, FRATRME 7 FTA 1 W AL BE

var rmdirs []func()
for _, d := range tempDirs() {
dir :=d // NOTE: necessary!
o0s.MkdirAll(dir, ) // creates parent directories too
rmdirs = (rmdirs, func() {
os.RemoveAll(dir)

1
}
// ...do some work
for _, rmdir := range rmdirs {

rmdir() // clean up
}


https://golang.org

TRATRER B, AT 4 BRI A AR E B dUE — B R AR, AR T i A — A B a3 A R dir.
BER, AR IR

var rmdirs []func()
for _, dir := range tempDirs() {
os.MkdirAll(dir, )
rmdirs = (rmdirs, func() {
os.RemoveAll(dir) // NOTE: incorrect!

1)

) R AR TR R A e 7 LR, forfB3MEAIBIN T i, PR AR R dirfE X Ml sp A . R4
BT MBUE IS A MIEA R, FEER, RBUEP SRR NI, A IEAAE B3 — 20

. LAdirAfl, GRS AWM EHdirt i, AMIBRIRIEPATIS, forf@3 CLygm, dirh FEME I S5 T — s I E. X5
W, X os.RemoveAllr i IR 182 AH ] (4 H 5%

HWE, TR FE, BOXIA-ASEALRRAKREEE, FNEAEERRIA, T Edn, BRXERk
IRAEE, EERAE M.

for _, dir := range tempDirs() {
dir := dir // declares inner dir, initialized to outer dir

/...

BANEEAMAFAEZE T range (UG, (£ FIIIBI5 b, SRR ] 775 [ R K i il

var rmdirs []func()
dirs := tempDirs()

for i :=90; i< (dirs); i++ {
os.MkdirAll(dirs[i], ) // oK
rmdirs = (rmdirs, func() {

os.RemoveAll(dirs[i]) // NOTE: incorrect!

1)

WRARAE fgothf) (BE/\#E) B deferifif] (5.87%) LA HB|ILE N, XA Zgosideferk & TN, 2R AENH<EHHF
TEIAEER S, AT REUE



5.7. I ZH
SRR O 0T SR VBT ALt Printr AL S Printi B — MO 6 S, 2 B
BB Y.

FEF RIS R, &EESHIIRNEE N SERM AN EERAT 5., RFRZR RS RUEE R NZ
#

gopl.io/ch5/sum

W

func sum(vals...int) int {

total :=

for _, val := range vals {
total += val

}

return total

sum R HCR PHERENnt B S BN LR iR R valstli A 1R AU intfI T A sum il U IUE R E R I int i 2 41

fmt.Println(sum()) // "e"
fmt.Println(sum(3)) // "3"
fmt.Println(sum(1, 2, 3, 4)) // "10"

& A g, R e AN, PR RIS BRI BB, BHEBAR AR A E NS B R s B IR R
SO AR, FANZmffLirsum? RBEAERE DU M EARRT. TSRS B 7 s — %154
A

values := []int{1, 2, 3, 4}
fmt.Println(sum(values...)) // "10"

BARAE RS R BN, int S HEAT NG RARIRGY -8, (EShR b, WS B E LI A 1 A S B s EUE A R .

func f(...int) {}

func g([Jlint) {}
fmt.Printf("%T\n", f) // "func(...int)"
fmt.Printf("%T\n", g) // "func([]int)"

MRS HRBAFE P TR T R Tiferorfif #hiE 17— MLMT SISk, S LIMEHRE S . BRI —
T R 4, ARFRAZ T AR S B0 BT LU PrintfJXUSS AR R AL 45 5

func errorf(linenum int, format string, args ...interface{}) {
fmt.Fprintf(os.Stderr, “Line %d: ", linenum)
fmt.Fprintf(os.Stderr, format, args...)
fmt.Fprintln(os.Stderr)

}

linenum, name := , "count"
errorf(linenum, "undefined: %s", name) // "Line 12: undefined: count"

interfac(y# R AU RUS — S HT LBUE SR, AR TER TR AN 2.

#:.215.15: 5L LUsumPITTESH R HmaxFimin. BEAESN, maxFiminiZ e, s 2> B AN SHRRR A
#:.°15.16: 'S5 £ 2 AR A I¥strings.Join.

#1517 4’5 2B HIRAMElementsByTagName, BR800 — AMHTMLE: S DARAT R H0R (AR 42, IR 8] 51X 2 bR 4% 44 TU T
WA TEHR. THSH T2 7

func ElementsByTagName(doc *html.Node, name...string) []*html.Node
images := ElementsByTagName(doc, "img")
headings := ElementsByTagName(doc, "hi1", "h2", "h3", "h4")



5.8. Deferred % %5

fEfindLinks 117+, A1 A http.Get % Hi{E Ahtml.Parseffif i N . RATurlify .9 &5 MIHZHTMLES XK, html.Parse n] LLIEH T
B, ks b, urldg I MNERERE, TR, A0k Hift. Kixeeig U A fkidshtmlparse, SF=EARRER.

NI 5 TR HTML T I 5t O T Al title BR B2 K 5 e 55 4% 32 [e] ) Content-Type 7B, I RUR BLTU I A ZHTML, R4k
BRHUET, IREIER,

gopl.io/chb/title1

func title(url string) error {
resp, err := http.Get(url)
if err != {
return err
}
// Check Content-Type is HTML (e.g., "text/html;charset=utf-8").
ct := resp.Header.Get("Content-Type")
if ct = "text/html" && !strings.HasPrefix(ct,"text/html;") {
resp.Body.Close()
return fmt.Errorf("%s has type %s, not text/html",url, ct)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err != {
return fmt.Errorf("parsing %s as HTML: %v", url,err)
}
visitNode := func(n *html.Node) {
if n.Type == html.ElementNode &% n.Data == "title"&&n.FirstChild != {
fmt.Println(n.FirstChild.Data)
}
}
forEachNode(doc, visitNode, )
return

NIRRT B ATROR:

$ go build gopl.io/ch5/titlel

$ ./titlel http://gopl.io

The Go Programming Language

$ ./titlel https://golang.org/doc/effective_go.html

Effective Go - The Go Programming Language

$ ./titlel https://golang.org/doc/gopher/frontpage.png

title: https://golang.org/doc/gopher/frontpage.png has type image/png, not text/html

resp.Body.closeifH] T £k, X T Hifitile /LA HATINE T (BMERECSATRIBD HKM T LS. B mEBURaE A,
TEAL IR B AR L, JEIE R E RN M. T Goth & L M deferhLiil w] UL S 1% AR5/ 5.

P R B AR P A R B T VE R N _E e B defer, mRTER T deferfT FHEMEE. MdeferiB M HUTI, FRTEdefer)5 I I i $i 2
BAEIR AT . B & ZdeferiB A R AT 52 eI, defer/a BB S3AT, ABAE deferiE A i AU B it return 1E & 45
W, W Tpanic T EI T H 4. RATLAE— AN BEh AT £ Sk deferiB ), BATIHAT BT 5 75 B IFAE X .

deferiB A% H i T AL BT (40, QodToF SGMl. JE8E. WidFigs. i, Bst. @iddeferblf], NibmE@ELHa,
HREAREAAFMHATIRE T, BIFEWRIR . BUBOR IR defers i% B IR R B IRINIEA G . 4 TR T, —%deferigf
T ZHT i resp.Body.Close

gopl.io/chb/title2

func title(url string) error {
resp, err := http.Get(url)
if err = {
return err
}
defer resp.Body.Close()
ct := resp.Header.Get("Content-Type")
if ct = "text/html" &% !strings.HasPrefix(ct,"text/html;") {



return fmt.Errorf("%s has type %s, not text/html",url, ct)

}
doc, err := html.Parse(resp.Body)
if err = {
return fmt.Errorf("parsing %s as HTML: %v", url,err)
}
// ...print doc's title element..
return

FERE B LA BEYST, ] R defertLiil,  ELAIIRS SRR #AE -

io/ioutil

package ioutil
func ReadFile(filename string) ([]byte, error) {

f, err := os.Open(filename)
if err I= {

return , err
}

defer f.Close()
return ReadAll(f)

BB B E AL (9.25)

var mu sync.Mutex
var m = (map[string]int)
func lookup(key string) int {
mu. Lock()
defer mu.Unlock()
return m[key]

PR E R FLTH, defertLiil 5 4 FH - id el i E N RUE H ek 3. N+ (1 bigSlowOperation ik 31, E 321 FH traceic 5% if £t 4 R
1&0L. bigSlowOperation# i}, tracesx iR [Fl—NR%UE, 1%K%U{H 2 7EbigSlowOperationiB i A H . @i ixF 7=, AR
DU — Sk B A H B N DR R B 1, SR DA R BN AT ], ] i start. F52ER — A AZEiddefer
WHEMERE S, BUAZER NPT ERE SRR NPT, TIAZER HEHATH, KIEA ST,

gopl.io/ch5/trace

func bigSlowOperation() {
defer trace("bigSlowOperation")() // don't forget the
extra parentheses
// ...lots of work..
time.Sleep(10 * time.Second) // simulate slow
operation by sleeping

}
func trace(msg string) func() {
start := time.Now()
log.Printf("enter %s", msg)
return func() {
log.Printf("exit %s (%s)", msg,time.Since(start))
}
}

& —kbigSlowOperation#; i, FEF#IICRRBHEN, B, FFEEntE. (EATHtime.Sleepfl—ANFERT BI#AE)

$ go build gopl.io/ch5/trace

$ ./trace

2015/11/18 ©9:53:26 enter bigSlowOperation

2015/11/18 ©9:53:36 exit bigSlowOperation (10.000589217s)

TATHGE, deferif A i) bk B 2 FEreturnt® &) BT IR MI(E AR 15 FEHAT, SR DN TE B B 2 SRR BE 44 bR B80T LS 1042 bR 20 B 473 ]
HASRAEARIPTE AR, PrLL, XA R ECR T defertiLil, AT LU 3 40 52 b8 £ i3k [

Pldouble & £ 41 :



func double(x int) int {
return x + x

}

FATA T L e double iR a1, 3T Ndeferifa, FATM AT LALEdouble IS, frth 24 Ll KGR A1 {H .

func double(x int) (result int) {
defer func() { fmt.Printf("double(%d) = %d\n", x,result) }()
return x + X

}

_ = double(4)

// Output:

// "double(4) = 8"

H] fédoulbepf Fid T # 5, FBAHIZXAPNEIGIER, (EXTAE W ZreturniBA)IRENN E, XAMIRER.
%

WS IBHAT OB 42 bR L 28 W] DA 50 R R T 45 R 2 3 [«

func triple(x int) (result int) {
defer func() { result += x }()
return double(x)

}

fmt.Println(triple(4)) // "12"

FEARIAA P i deferilfi )T S AIE R, ROV A BERBPIIT RS, REPSER R B 2T, AR & SR GRS
RAFFER, BONTEITA S EC B2 /T, B SRl

for _, filename := range filenames {
f, err := os.Open(filename)
if err 1= {
return err
}
defer f.Close() // NOTE: risky; could run out of file
descriptors

// ...process f.

— TR IE A IEIME T deferiB A8 2 9 4b — A BB AERHRIEFNT, AN REL.

for _, filename := range filenames {
if err := doFile(filename); err != {
return err
}
}
func doFile(filename string) error {
f, err := os.Open(filename)
if err I= {
return err
}
defer f.Close()

// ...process f..

TR fetch (1.5%) MIBSGEERR,  FATKEhttpa 845 B SN A SR AS R b e i . FeATisid path. Based thurli
1R JE — B AR NS 44

gopl.io/ch5/fetch

// Fetch downloads the URL and returns the
// name and length of the local file.
func fetch(url string) (filename string, n int64, err error) {
resp, err := http.Get(url)
if err != {
return "", 0, err
}
defer resp.Body.Close()
local := path.Base(resp.Request.URL.Path)



if local == "/" {

local = "index.html"
}
f, err := os.Create(local)
if err != {
return "", 0, err
}

n, err = io.Copy(f, resp.Body)
// Close file, but prefer error from Copy, if any.
if closeErr := f.Close(); err == {

err = closekrr

}

return local, n, err

Xtresp.Body.Close LR I EAIC L WL T, HEMARMER. LFIF, @itos.Create] FF XXFHATE N, KM, AT
i xif.closek Fdefertilifil, RAIX & padE — b %, W2 XERS, LHENFS, SNSRI R A AR &4 R B0 fF¢
PR S QR BEE KA SRR I R BB R, FRES SEEIR £ R, MEATIERLLIA S NEEIERT) . Wnftio.Copyfif.close#f 2
T, FAAFio. Copy iR (E RR MG ¥, N'E JaTf.closeRAE, THAT AT G4 I 1) AR o

#:°15.18: MMEidfetchiy4Th, HESfetchei$, ZRAHHdefertl il < i 3.



5.9. Panic# i

GolMIE R R LG IR T IRIR Z AT R, (HATSEHR R EREIZ TR &, S Rt SHREH 51 A% . XUZATRT R & 518
paincH i o

— IS, Ypanici i KAN, BFSHEiT, HorHIITIEZgoroutine (T LIEBEE RIS, EH8HESTEMNG) FIiER
K% (defer LD o )G, BFEATIHREHERFE. HEE S EHpanic valuefl s 30 MR IREE S . panic valueld#

REMHIRE R, X TS goroutine, HEREEFHESHE 52, KA panicit (&0 AR IREE R, 0%, RIAHE

BUGETERFEEMAE, DEEECRMT EWNehikdE. Fit, ERESRBEREN, —faEpanicREMOEEE—
IFicst.

AP fipanicst ##R HiZ1TH, BN A B Kpanici Hith & 5 Kpanics# % ; panicel SR ZALMEF IS H. LR
RN SRAR, AT Z I panic. Lhin, SF8FFRL T 5% H LR RERIL 1AL

switch s := suit(drawCard()); s {

case "Spades": I coo
case "Hearts": /...
case "Diamonds": /1 ...
case "Clubs": /...
default:

(fmt.Sprintf("invalid suit %q", s)) // Joker?

W7 BR O AU AL B B B S R S, RIXRE S . BRAERER B 2 ENRE S, B R R R I R, A
ATEMW S, RESHEIBTN ST IRE A,

func Reset(x *Buffer) {
if X == {
("x is nil") // unnecessary!

}

x.elements =

EARGofpanicHLHI LT HARTE F #9574, EpaniciEMNARAE AR, diTpanic 3RS, Hitpanic—B ] ™
HHR, IR IR AN B B AR R AR B AR RS T AR IR, T RAXT TR, TR % A H Gofit
BB, A Epanic, REBEGIET . EEIEIEET S, R TR SR, AR SR E s
RIGIVOLRAE A BLZ A MR AL RE, e dF IO AR TT 20, A2 Go R R L o

% [Eregexp.Compile B, 1% R E0K 1E W 2Rk g 3 A R0 T e A% e M A IE R IERAEIER, ZR AR Bl — M
o 24U A W G 038 IE R IO N R 23 51 BR BT IR AT, SR AR B X AR R AL R BB (0. FRATTN %R B R AN
—HAY, FATI WS R MIEAERA T AMIZEINEAR, filtk panicR .

EREFFIERG T, RZHUENRIE R 7458 FIHE (string literals) , Kl tiregexp @R 1E T 6% i $iregexp.MustCompile & 7 A
Bt

package regexp
func Compile(expr string) (*Regexp, error) { /* ... */ }
func MustCompile(expr string) *Regexp {
re, err := Compile(expr)
if err != {
(err)
}

return re

/B2 bR o 75 P 2 T U RE 9 P — 0 138 i 4 L DM 2 X 6 2501 P A T A«

var httpSchemeRE = regexp.MustCompile( ~https?:") //"http:" or "https:"

24K, MustCompile RREIZNAEEMHIN . BREA F FIMustiT 4 —Fher s R B dr 2 415,  tintemplate.Must (4.675)



func main() {
f(3)
}
func f(x int) {
fmt.Printf("f(%d)\n", x+0/x) // panics if x == @
defer fmt.Printf("defer %d\n", x)
f(x - 1)

RS AT R AT

£(3)
f(2)
f(1)
defer 1
defer 2
defer 3

L0V AT, KA panicitw, 2 BIHIER HUT
A2 AR -

panic: runtime error:
main.f(0)
src/gopl.io/ch5/deferl/defer.go:14
main.f(1)
src/gopl.io/ch5/deferl/defer.go:16
main.f(2)
src/gopl.io/ch5/deferl/defer.go:16
main.f(3)
src/gopl.io/ch5/deferl/defer.go:16
main.main()
src/gopl.io/ch5/deferl/defer.go:10

integer divide by zero

BAMET =T E R, W iifE 5 MpanicH# Rk &, BHILFRF F 5.
NTHEEEIRE, runtimefd RVFREF SR HERRAS B, 75 NHEFF 7, A8
o

gopl.io/ch5/defer2
func main() {
defer printStack()

£(3)
}
func printStack() {
var buf [ Jbyte
n := runtime.Stack(buf[:], )
os.Stdout.Write(buf[:n])
}

93 mt.Printfi i . F25

AT S, panicfE SRR Bttt CF

It PEmain B 2 1R T A printStackf i HERR (S

printStack I faifb i in ™ CR i K ZprintStack 4, AN Edfpanicl H &5 8D

goroutine 1 [running]:
main.printStack()
src/gopl.io/ch5/defer2/defer.go:20
main.f(0)
src/gopl.io/ch5/defer2/defer.go:27
main.f(1)
src/gopl.io/ch5/defer2/defer.go:29
main.f(2)
src/gopl.io/ch5/defer2/defer.go:29
main.f(3)
src/gopl.io/ch5/defer2/defer.go:29
main.main()
src/gopl.io/ch5/defer2/defer.go:15

K panicHLHI K ELHARTE & R W HLH] K EE T RE 2
IR B B R A R TR A5 B T

153%, runtime.Stack N fE

iy th D BRI R B (5 B 2 #EGoFfpanicL ]



5.10. RecoverifiZk 5 5

RO, ARZA panic W AL MALEL, (BN, WEFRATT AR HIKE, ZATRATAT DAERE BT, 2. 24
Bil5, Zawebi 55 @ BB A AT UK K™ 2 R, E AT SR T R EEOCH  WURAME AT, AR S m— EAA T A
R W RwebfiR 5540 FE T RN BL, RS54 L 25 7] LUK 3 0 48 BRI R0 o, 5 B it

B /Edeferred B E R A T A B i $recover, I H.E X iZdeferil& @) i AU L T panicit ¥, recover£f#i L MpanicH %K &= ,
IR [Flpanic value. Fpanicy i M RECA 2482217, (HREIERIR[E. {EK K Azpanicht i frecover, recover£:ig[Einil.

EFRATVAE = ietras a i, Uifirecoverf i35t B RENE 5T I 20k, BIMESCANEJ M a4 H Al TARIE N, ookl e
ERAR. B, SR G, BATNSE LM 5, 102 2 panic R w SGELE @ AMNTER, IFHPINEME B3
TP P 4 L R

func Parse(input string) (s *Syntax, err error) {
defer func() {
if p:= Os p!= {
err = fmt.Errorf("internal error: %v", p)
}
1{0)

// ...parser...

deferred i %35 BiParse \panicth 1% 5 . fEdeferred& %N #5, panic valued i in #4555 Brb, I HerrB BHUHAE R, iR
SR . TRAT T LS runtime. Stack /A5 1543 B b TR IN 72 8 R R S B

AINX 4 W E BT I panic i, AR TTHUME; BIATEpanicZ J5, TTIERIEEIEEFPRSTRFIRATIN—8. i, *¢
s 2K (0 — RE BT A e B SRR S R B RO AR B ORI Ak, RS H I A fpanic
BAIMK SRR, W RE 2 3 BRI 2 .

BRI panicl A BAEHE— AT, A BT R AR AT LLBURHA R AR B, (HAE R4 sy IORIVE, (RS RLZAR B 25
W H A5 FIpanic. A HIAPIRN IZH o BUHIZ AT R AE verrorik 8], AN 2panic. RIFER), FREARIZME —Adifb AT
KIS K panic, HIIEEIE M NHFIEIEREL ORISR R R0 22

BN EAURAETE 2REPERTE, 25607, net/http @4t 7 —Pweb/i s &, KUk BIRITH RS K AP SR UL A P £ AR AR,
HATRREF N FEA AL FE R R 5| R panic i i, AW web/IR 553538 3 42 6 £ 5 BUipanicit) 21 Hirecover, #ith Mk (5
B, HREHEAT. RFERHEE B RS, (A5 RIRRE, U2 yrecovertidl, FECHANIA,

TR, 2affikd s gt frecover. HAES, HE R IZIKE Mpanickt &, dhah, X858 BT & 1 L p R R
AIREIK . N T ARIRIE S panic/E & M, FATAT Bl panic value 1 B R . TErecoverft Xfpanic valuelF{T# &,
B Plpanic value AR, Bk X SpaniclE Nerrrorkb B, WHRAE, MHZHEIEH Mpanic#H4T 403 (FF FHEIMIBIF4, A&
FBEXAITHD .

TR TR tite EBUNAR L, WIRHTMLIT A S 24 ctitles , ZHBSB MR —/NMER (error) . FEsoleTitle P # Ak B
N, AR EG 2 citles , 2XHpanic, BHIERREARLEIEIH, Ik kM bailout!E Hpanici) Z3L.

// soleTitle returns the text of the first non-empty title element
// in doc, and an error if there was not exactly one.
func soleTitle(doc *html.Node) (title string, err error) {
type bailout struct{}
defer func() {
switch p := Os;p Ao
case 8 // no panic
case bailout{}: // "expected" panic
err = fmt.Errorf("multiple title elements")
default:
(p) // unexpected panic; carry on panicking
}
110]
// Bail out of recursion if we find more than one nonempty title.
forEachNode(doc, func(n *html.Node) {

if n.Type == html.ElementNode && n.Data == "title" &&
n.FirstChild != {
if title != "" {

(bailout{}) // multiple titleelements



}
title = n.FirstChild.Data
}
1, )
if title == "" {
return "", fmt.Errorf("no title element")

}

return title,

e LR, deferredef 51/ Filrecover, Jf4G#rpanic value. *ipanic value/f&bailout{}2R 7k}, deferred i 2k i — 1 errorii [m145 1
% . Zpanic value HAtinon-nilfE i, FRKRAE T RKAMpanictH, deferred ik 30K 1 F panic B HUK 24 i fpanic valuefF N
ZHEN: B, SEE T recover® A MUTMHRAE.  GEER: E61F9, XA HUARARRH T panic, Xk T 2R, &
fIIFE I R R AR R R X AL D

FUABEH T, RATTIERE . LGRS FHGoEBTI 4 LR 7, WAAESZE.

%:215.19: {{ Fpanicfirecoveri 5 — M AVEL & returnid A)H Atk Bl — N ERE M R4



S N e NN
FONE IR

MOOEMF ATk, T RgAZ(OOP)F A TRk % LAEAAAFE S gmFEyasl, Brel 5 JUT-ArE RO v F f03E = #e &
TXTOOPHISZ#, goili & tHAKI4t.

SERAE BRI Z I FIOOPHIE L, WEATRIELEAYE, — DX RE St — AT E s — MR, ERAX SR h
SOE LI, A IENE— A AN ARRER A IR B B — AN RIRR 2 F 7 iR IE L R PR AR R A, I
PR XA R AT ZEE R BB R, MR IR foX it

RN, WAICEME 7 hRdE RS AL —2 572,  tintime.DurationiX N35! ff) Seconds 75 i

const day = * time.Hour
fmt.Println(day.Seconds()) // "86400"

JEHE25YH, WATEX T —NEHCKTEE, CelsiusZM [ String /572

func (c Celsius) String() string { return fmt.Sprintf("%g°Cc", c) }

FEAT S, OOPHRERIEE —J7 i, AL R R I ATA ot CRE I 7%, A28 aE BIOOPH FE ISR BE i, HP AN

I
o



6.1. 7557

FEREE IS, fEHA T2 E— AR, MR —AT5E. R M S E ook e B 2R A2 b, BIAR T IR 2
RE ST A T

THRSEANE A LT, XAF{Epackage geometry T :

gopl.io/ch6/geometry

package geometry
import "math"
type Point struct{ X, Y floaté4 }

// traditional function

func Distance(p, q Point) float64 {
return math.Hypot(q.X-p.X, q.Y-p.Y)

}

// same thing, but as a method of the Point type

func (p Point) Distance(q Point) floaté4 {
return math.Hypot(q.X-p.X, q.Y-p.Y)

}

AR BN M E S Ep,  MEOTIE BRI RS (receiver),  TEIRT [0 RIS F BN RIERH AN TR AN B
EHE.

TEGOWEF W, BAEALGILEE F I HthissliE selffE U d; AT DMER ML RN ZF. BT HRIEENEFEH
SR, T CMRREAE T R A I B SO R R R M RN O R R X A E DR AT DU R AR, HniX
{1 7 Point 1 7 Bfp.

PRI, BB RTI4TN B SR R REI, WSRO S BT A T 2 AT, T
T

p := Point{1, 2}

q := Point{4, 6}

fmt.Println(Distance(p, q)) // "5", function call
fmt.Println(p.Distance(q)) // "5", method call

ATLAES], BP0 A S 2 Distance, {HRHIBH KA MH . 55— Distance i M SEFr A2 A 2000 1 ki 4
geometry.Distance, i 55 AN i i KR 75 B 9 Point, 1 ) 2 Point2& F 7 B () Point. Distance 7 % .

X Flip.Distance )31k s kB, RO £ 3% 38 A 18 1% B pix N 4 () Distance 75 iR AT . e Beas th 24 F R — 4
structRAI 7B, tlnp.Xe BT HERM T BERLER — a4 250, B AR IR X B I — X5 045, gmikas 2 it
SNAEE FH p XA 2 e SRR I B T SR 23 1 1Y)

RN RE R R H 5k a4 58], BATHE A DistancelX 4 7 I, A [)Distance 48 1 T AN [F2E 24 B [ Distance /7
o AEBATBRE X —Path R, X AMPathfCE— LB IES, It H A XA PathsE L —4 1 Distancel] 2.

// A Path is a journey connecting the points with straight lines.
type Path []Point
// Distance returns the distance traveled along the path.
func (path Path) Distance() float64 {
sum :=
for i := range path {
if i»> {
sum += path[i-1].Distance(path[i])
}
}

return sum



Path&—~ iy 4 Hslice28 2, A2 Point HIFE ffstructEi B, SR BRA KSR T DN S 7. TERES TR I e U7X — &
T, GofRZ e M RIE S AK—FE. FUEGoEF B, AT — Bl F5H . slice. mapkaE L—2Hmn
AT RNARTTE . FRATAT LGS R — AN I T R iy 2 2R B SO vk, HERAN M AR NRZRB (R XA, JKEREER
[[Pointixslice, Pathili & iy 4 K0 ) A2 faE s interface .

Wi Distance 1A A ARIFIZRE, MATHANTIEZ AR KRR, REPathiDistance /7 152 1E N #1 F Point.Distance J7 i€ it
HAGANEEAE MR BKE,

AR — D H5E, R =M AR,

perim := Path{

{1, 1},
{5, 1}
{5, 4}
{1, 1}

}

fmt.Println(perim.Distance()) // "12"

16 LI A% Distance 44 152 R A v, R as 2x R4S 5 12310 42 7 LA S He A sk e U F i 2 i — AN e 35— ANl
path[i-1]%2H H 228 & Point, Bk Point.Distanceix N7 ik g s 7E28 —AM9IFHhperim 25 24 & Path, [H ik Distance i FH (/2
Path.Distance.

TN EMRE, HNAI AR LA E— K754, HEARKRBEAT DA RS, indRA71X B PointiiPathit
#4 DistancelX M4 F 1051 Fr ATRA TS L ZEARE 7 ik 48 Z Wi ISR A SRIB BRIB L, telniPathDistance. X HEATCAE ] 1
THE L BB — e tp Ak J7iR A VT CARTRL . A BRATIAE QAN T IR X T b st 2O, BEOABRATT T LUBE IR AN A 7 1T
D) 5 X iR A TP (e

import "gopl.io/ch6/geometry"

perim := geometry.Path{{1, 1}, {5, 1}, {5, 4}, {1, 1}}
fmt.Println(geometry.PathDistance(perim)) // "12", standalone function
fmt.Println(perim.Distance()) // "12", method of geometry.Path

B WRIAVE R 7L L it Hperimfidistance, 875245 -geometry 4, ALK E4, (HER APathix MEREE LT —
ANTT DL E 2 H i Distance /7%,  FTLAERA TR LA B #: S perim.Distance(). M4 FAILUDITIRZ 7, 1EENIZEXANEE . FNEGo
HEAAMNE R EGH R La4, SRR .



6.2. F TR R TTIA

LM A, SN HEE AN SHEEATE I, R AR EE E R R, SE R — AN SRR IR 2
REAGIEE S HEAT IXARER A DL, XA SO0 T AT 5 EEH B4 7o X RIRIFRATIZ B AR RIS O RIOTT v, XM &
AR ARG LUBORI, FATH AT LR AR B T A X GOR AT, W

func (p *Point) ScaleBy(factor float64) {
p.X *= factor
p.Y *= factor

BANTTERA T2 (*Point).scalesy o IXELIIFR SR LA, BAHETHITIXNRIENTRESAILMEN *(Point. scaley) -

FEBLSERIREFF B, — RS 2958 TR PointX N8 — MREHME VIR T35, T84 A Pointf) 75 A #R e 2E —MREHZ IS, 1
FERALE I AT EX AR AR B BAE I BATR 7 XA 58 AR 1 R — R AT B R F e .

B FK(Point) R A TIHIHRET (rpoint) , AR AT REL HHBLAE BV 75 I LA I A e it . BbAh, Dy Tl SBi SL, TR BT ik
B, R A RAE A G —DMREH TG, ARV B R T, L R TR M T

type P *int
func (P) f() { /* ... */ } // compile error: invalid receiver type

TEER RN RALTTVE (point).scalesy , WAL —DPointEBHIIREF T, R T XA,

r := &Point{1l, 2}
r.ScaleBy(2)
fmt.Println(*r) // "{2, 4}"

LR

p := Point{1, 2}

pptr := &p
pptr.ScaleBy(2)
fmt.Println(p) // "{2, 4}"

BE XA

p := Point{1, 2}
(&p) .ScaleBy(2)
fmt.Println(p) // "{2, 4}"

AP T EA L . SEIBHAE, goil B A SRR AITT SWRITAT. WIS p R —MPointS I KA, I BH 7%
H—APointfi#H A, BA TR LU R TR A AR A 5 i

p.ScaleBy(2)

Ik e 2Bl A 1 &p 2 B F ScaleByiX AN idi. IR i 5 5 1% s T 48 &, fudfistruct B 7 BLttmp. X, UL Karray i
slice G EK telmperim[0].  FRATA G@ I — AN TCVE IR Mk (B2 B8 Sk R AR &1 J7v%, i B 748 52 1) N A7 bk gl TG VR SR AR
ESIB

Point{1, 2}.ScaleBy(2) // compile error: can't take address of Point literal

TESEIRATAT LA —A> *point IXFE I HECER K HIPoint ¥ 575, BN RATA LUE I i SRR B A2 &, R EHM SRS « R
FNZAZ AT . GRS EIX AR A TATRE S AAm N« XAMRAERF, BT LU T X R SVESE 01 -

pptr.Distance(q)
(*pptr).Distance(q)



KERJUM T AT RELL RSN R, rARATS S — T R AEERN IR A RIE A, e N i =Mool B — i
BLHR A LA «

AR LIRS BN RS T SRR, L iy & #2 RT e E #E R «1

Point{1, 2}.Distance(q) // Point
pptr.ScaleBy(2) // *Point

EE RIS SR AT, (FIRNESTE SRR 1, IXMEIL N g 18 S bR U A 3R AT B A M-

\\\ﬁ‘

p.ScaleBy(2) // implicit (&p)

BRI LSRR «1, TBBRIMUT, WFFLRAHATATRSI, BERER 1 K S AL

pptr.Distance(q) // implicit (*pptr)

R AT A RT(EE: Ftype xoocE IS K HTA J7 2802 I TIRAL A CORMEIES (MTAE =1 ), AP TR R 18l 2
ZAN WAARRAE AT — AN IRE R & e A —AME P8 UL Hefntime. Duration X AN, 76 8 FH H 5 VAR it 2 e 4 B 48 UL — 11,

BAEFEA RS EA e N BRI o (R — DI R R Dl IR AR SO G xd Hlb AT 95 D, BEONIZRE A R AR 122K
BN ERIAA . tnfrxTbytes Buffersf RBEAT 135 D1, TRATTRE 251 R A% GUANHE TUxT 5L R mﬂﬂ%ﬁ’ﬁﬂ. ESE R b AR 1) T
SR—EM . REENE VUG AR B SO RS H LR B A R

PEE: EEX BRI LRSS, RS A

. AERIImethodffreceiverE 4 £ RIS R ARFE4T KM, HUZ W LB FEET/ARREH RBBAT I, gk ds SRR
Heo
2. fE# Y]/ methodreceiveriZ g R EHIE R IFIREH AN, IR EHEIEPITT I HIA IR, 55— J7 AR XA RA R AR
Ko WUERFEBPDGAAREH AR RN, A R g UL 58 T TR R AR I FR AT R AU Jyreceiver, IR AR —E BER, IXF
BHIUR M AR 22 — B etk RSTAR L AT 195 L. BBCEECH I NIX BLSZRRBED A1«

6.2.1. Nilth 2 — a8 A

B — B R VNIFREEASE R, RIS AT DU nilfe 4R I g, S Mnilt T GOk B AVER B, Hedn
mapa;#slice. 7 T A SintBE R 6 1 B, nilCRIZ SR

// An IntList is a linked list of integers
// A nil *IntList represents the empty list.
type IntList struct {

Value int

Tail *IntList
}
// Sum returns the sum of the list elements.
func (list *IntList) Sum() int {

if list == {

return
}
return list.vValue + list.Tail.Sum()

HRE LA ARE NI E IR BB R T VARSI, AR SR AT AV ERE i thniR i R A B SRR A LB, R TRAT] L) T
B

T Znet/url ) B ValuesZK AL & S —34) o

net/url

package url

// Values maps a string key to a list of values.
type Values map[string][]string
// Get returns the first value associated with the given key,
// or "" if there are none.
func (v Values) Get(key string) string {
if vs := v[key]; (vs) > 0 {



return vs[0]

}

return ""

}
// Add adds the value to key.
// It appends to any existing values associated with key.
func (v Values) Add(key, value string) {
v[key] = (v[key], value)
}

XANE XN B 5 EE T — A map B &, IF HARHL T — L AR08 [ B fEIX M map i 7k . X mapifivalue 7Bt — 4 string
Mislice, FrLlAiXA-Valuesf®—AZ4kmap. & 5 i {8 B IX AN AR & 1 I ] LU F map [ 45 11— 2682 /E (make, P14, mlkey]%%%),
AT DU X LR AR T i, B B R, R AT AR

gopl.io/ch6/urlvalues

m := url.values{"lang": {"en"}} // direct construction
m.Add("iten", "1")
m.Add("item", "2")

fmt.Println(m.Get("lang")) // "en"
fmt.Println(m.Get("q")) /"
fmt.Println(m.Get("item")) // "1" (first value)
fmt.Println(m["item"]) // "[1 2]" (direct map access)

m=
fmt.Println(m.Get("item")) // ""
m.Add("item", "3") // panic: assignment to entry in nil map

X Getiy i fa— U T, nilBUS AR AT AR — AN EmapiiAT . TATAT DL Mol X 4 5 i Value(nil). Get(“item™), {ELZ 11
PR B H: S nil. Get("item") {0 & ToVE B I G 0, DR il S T B g PR I I HE & 258, FTRAAILLZ T, BRJE AR Tm.Add
WY 274 — A panic, B fth 34 H— 4~ map.

T url.Values 2 —/map2i#, I HIa#:51 1 T Hkey/valueXt, K iturl.Values. Addxtix A~ map B0 & MUEAT B MHIBRIERE
ot R FH 5 AR T LA o SEBR b, AR AT SRR — R, BARTT DUEIS 5] R (R AR, BRI B | AR G AN S
SRR, HdE A E unil, BLELERANGI AR R TR R, ARSI, GRE: BOMENRRAEGE T A7 bk
Ak, REUBXAME R T RGIE RN, MECIES, REAZKD



6.3. i id iR A S5 RO SR Y

K7 ColoredPointix 257 .

opl.io/ch6/coloredpoint

import "image/color"
type Point struct{ X, Y floaté4 }

type ColoredPoint struct {
Point
Color color.RGBA

PA5E AT LK ColoredPointi® X oy —ANa =AM F Bt struct, (HZBATHEEPointix A28 ALk A £ Colored Point R #2 SEXFTY iX i 4>
FE . GBRAEAATT G BIARE, Pkl MEFRATI/E 2 X ColoredPointit 13 £ ﬂl”j«%ﬂt’]ﬁﬁ?ﬂéﬁ, FHAFHAL & Point2E T
BHR—VITE, REEE—SE K. RBAAEIERE, AT CAE B @ 1 7 B it & ColoredPoint H 5 117,
M 58 AT ZEAE P FI I 48 tH Point, bl R THIXFE .

var cp ColoredPoint

cwp.X =

fmt.Println(cp.Point.X) // "1"
cp.Point.Y =

fmt.Println(cp.Y) // "2"

XtFPointrf {5 AR AT A FAU AL, A TAT LAEColoredPointZE 24 24 1 #2050 #8 K 1 FH Point L (1) 7772, Bl ColoredPoint L% 5
Vil BE Sy

red := color.RGBA{ ,» 0, 0, }

blue := color.RGBA{0, 0, ) }

var p = ColoredPoint{Point{1, 1}, red}
var q = ColoredPoint{Point{5, 4}, blue}
fmt.Println(p.Distance(q.Point)) // "5"
p.ScaleBy(2)

q.ScaleBy(2)
fmt.Println(p.Distance(q.Point)) // "10"

PointZ& 177 B4 5|\ T ColoredPoint. AIXF 7, AT DMEIRATE LT Bein 2 M 88, JATAT LUK 7 Boa i R 7y
M, RJEE SUNERI T, R T ENH ARk,

A A0 A BT 2SR S L [ % RS B LU AR TR, AT RE S il TR Point B 1E— 535, TiColoredPointE {EH 12 sl & 4k 7k
%, #i#E ¥4 ColoredPointE E"is a" PointZi Y, (HIX &R I ELR. 15 = RIi%l1 - % Distance 7774 11l . Distance® — NS4k
FZPointZsH, {HgH AR —APointd, FrLAREqE HEPontiX M #RAL, FATH LR ki e . HiEEAqiERSE
BT RE 5

p.Distance(q) // compile error: cannot use q (ColoredPoint) as Point

—~ColoredPointF A& —-Point, {Hfti"has a"Point, . &4 MPoint3: B 5] X [*Distance fliScaleBy /7%, 415F /R 5 ¥ A S I
FEERFEE I, IR TBATR SRERA 2 A MO B SR B QA S L1 i, R T R R S

func (p ColoredPoint) Distance(q Point) float64 {
return p.Point.Distance(q)

}

func (p *ColoredPoint) ScaleBy(factor float64) {
p.Point.ScaleBy(factor)
}

4 Point.Distanceif % — /MU 7L AN, R E L p.Point, TIAEp, 4R 7T, 7EPointZei B, fREV A
ColoredPointf{4E i 7 Bt i .



FEZI A RN 42 7 B AT e — N 2 KI8T, AR O T - BN vk ) Bt 5N B 2 8 iR B o (B U7 190 5 220
HZIREHR IR IO R LB BINIX— R (A8 R ULBA TR DAL S8 H (K 4544 IF Sh X S 2 MK & - T X 4>ColoredPoint
A AR T —A>*Pointif54T .

type ColoredPoint struct {
*Point
Color color.RGBA

}

p := ColoredPoint{&Point{1, 1}, red}

q := ColoredPoint{&Point{5, 4}, blue}
fmt.Println(p.Distance(*q.Point)) // "5"

q.Point = p.Point // p and q now share the same Point
p.ScaleBy(2)

fmt.Println(*p.Point, *q.Point) // "{2 2} {2 2}"

—struct BB AT R A 24 E 4 7B . A TH ColoredPointyE X 8 T XA

type ColoredPoint struct {
Point
color.RGBA

IR IR AP ) (£ 24T Point IRGBAR (K T T3k, A EL#% € X AEColoredPointth (F17710 . 244wk Sl — Mk Beds 2005
N, Hbliip.ScaleBy, ‘B4 AL RARELEE NAEX MK B ScaleBy 7%, #RJ5 A ColoredPoint ) Wik B IS AR TT 1%, 44
JE L PoIntMIRGBAR W Ik T BB AT, ARG — B P RS 4 — LRI g i as Sk, PO RTE R — 2 8
PIAN [ 44 BT i o

J7 i A e R (R Point) sl 15 A R 4R EF L€ L, HEZ T TR, FLrHRERNI%GE AstructERRE AR 7 F

B

MR AN tricks XAMET RS T i S fcache, AT AR BRI, — A mutex H. ¥ #(§9.2) M1 T FHRIER
cache:

var (
mu sync.Mutex // guards mapping
mapping = (map[string]string)
)

func Lookup(key string) string {
mu. Lock()
v := mapping[key]
mu.Unlock()
return v

T XA AL RE o — B, AR A A BRAE T cacheiX A struct—2H A -

var cache = struct {

sync.Mutex

mapping map[string]string
H

mapping: (map[string]string),
}

func Lookup(key string) string {
cache.Lock()
v := cache.mapping[key]
cache.Unlock()
return v

BAVEHRARRER T — A BRIETER A T cache. [ ysync.MutexF Bl A2 T iX Pstruct B, H:LockFlUnlock /7 72 5k 465
BEEINE T XAE LM T, XERATREES L—NE S 1 8 ok LA T In B R i 1 o



6.4. JjIREA T iERIE

BAIGE LTI, IFEAER - REX BT, L K i¥ip.Distance(VER, SRR EKe A M 2 RAT 12 AT RERY .
p.Distance U ik #as", LA IR Bl —ANTrik E"->— M 77k (Point. Distance )45 i 2IHF € HEI A R B e 8. 1N B BT AAS
S i 5 HARYC RS R R A s R I AN 7R R e B (R BN ERAERT R E i 1), REE NI S HRIAT .

p := Point{1, 2}
q := Point{4, 6}

distanceFromP := p.Distance
fmt.Println(distanceFromP(q))
var origin Point

// method value

// "5"

// {e, e}
fmt.Println(distanceFromP(origin)) // "2.23606797749979", sqrt(5)

scaleP := p.ScaleBy // method value

scaleP(2) // p becomes (2, 4)
scaleP(2) // then (6, 12)
scaleP(19) // then (60, 120)

E—NERAPIFEE— DR EE . BT & BEAE R R —EE TR RITERE, JriEME S EW S (== B25e). 344
Kt T HHT 5 ftime. AfterFunciX A b B D BB £E 3 52 AOREIRIN 18] 2 J5 RPAT — N (PFTE: SO BB HIXA BB AR

-MRockethf 4ir

type Rocket struct { /* ... */ }

func (r *Rocket) Launch() { /* ...
(Rocket)
time.AfterFunc(

*/ }

r o=

* time.Second, func() { r.Launch() })

H A 7 ME i N AfterFuncif) 5 BT DL Jy fj 46 -

time.AfterFunc( * time.Second, r.Launch)

B e 7 R T B B A e A

I EME AR kR E A G-, SRS

TTE IR -

JEAIRRECAA L, BTN ] % £ 4% (p. Distance) 1B K 38 2

ATR—ADRMUN, FEREATRESSE .6 8F on.f, SRE-ARECE" XMRBESHES—ASEAER I, i

FLLRE (B ATl 88 ) I 07 R AT A -

p := Point{1, 2}

q := Point{4, 6}

distance := Point.Distance // method expression
fmt.Println(distance(p, q)) // "5"

fmt.Printf("%T\n", distance) // "func(Point, Point) float64"

scale := (*Point).ScaleBy

scale(&p, 2)

fmt.Println(p) // "{2 4}"
fmt.Printf("%T\n", scale) // "func(*Point, floaté4)"

// VEE: XA DistanceSifr ERAEE T Pointxt ORI AR

// {HiE ) bR B0 75 2 LE SEBRfIDistance )

/7 B3 % JE i HE5IDistance Ji i

/] T GERA B, A HANIE 5 I

LR — AR A R A R — AN SRR TS s B, JvAaRA 3t

~Jii%func (p Point) Distance(),

ST A IR

BAMRA M T o ARTT DR kA P A & A AT R ) 5

. NHRGT, 2 REopftHEPointZéA!fadditionsl # subtraction7i%, Path.TranslateByJ5i%4: HPath 4l i 14— -Pointoi

R L 1

type Point struct{ X, Y floaté4 }



func (p Point) Add(q Point) Point { return Point{p.X + q.X, p.Y + q.Y} }
func (p Point) Sub(q Point) Point { return Point{p.X - q.X, p.Y - q.Y} }

type Path []Point

func (path Path) TranslateBy(offset Point, add bool) {
var op func(p, q Point) Point
if add {
op = Point.Add
} else
op = Point.Sub

-~

}

for i := range path {
// Call either path[i].Add(offset) or path[i].Sub(offset).
path[i] = op(path[i], offset)



6.5. /~Hi: Bit# 4

Goifi 5 L A — e Hmap[TlbooliX i k&R, TRERILERIM . LA HImap B BAREH RiT, (EBATA LALA—F
IR ART R e FIIEEIRR D Tk, EamFEHE - MEREY, £ REIR, HFHEAGSLFETIFE.
ARIRAE, XAMELLT, bitSH & tmapR I NELAR . (BiE: XHEEATE— BT, nIRITHAT—hitp FEAESS, S
16k — BN AR L T, HEA N2 ERFRRMBLEI TR T, P 5t 75 2 Boit44)

DI 2 PR S M AR L A slice kR, AR RO A M. S A R b
BN, RAA B EEH . FIS AR T /M B IObtSL, I 500 T =B ORI it B LR 17 4
ffe:

gopl.io/ch6/intset

// An IntSet is a set of small non-negative integers.
// Its zero value represents the empty set.
type IntSet struct {
words []Juint64
}

// Has reports whether the set contains the non-negative value x.
func (s *IntSet) Has(x int) bool {

word, bit := x/64, uint(x%64)

return word < (s.words) &% s.words[word]&(1<<bit) !=

}

// Add adds the non-negative value x to the set.
func (s *IntSet) Add(x int) {
word, bit := x/64, uint(x%64)

for word >= (s.words) {
s.words = (s.words, ©)

}

s.words[word] |= 1 << bit

}

// UnionWith sets s to the union of s and t.
func (s *IntSet) UnionWith(t *IntSet) {

for i, tword := range t.words {
if i< (s.words) {
s.words[i] |= tword
} else {
s.words = (s.words, tword)
}
}

RO — AT EA 64 3tk lhr, FrUON T fixibiths, BATH T x/64IITI1E A1 b5, IFHHIx%6415 BB AT N
bitf I fEAL E . UnionWithix AJ7 32 BUA B 1 bitfir 1 sk AR AR AT 5 R — IR SEIRBA N TL R ki 57, (FE4R 6.5 BA TR &7
RIRXASGAL 7 (T )

AR EIE D TR L LB RRRE, FRAHEH b — LA NGRS N 25 R — D I7 R IR SR AT HbitH 4
FIRES IR K IntSet/EoN— /7 8 RITEN . IXHLEATREI e, iEBATRE LBl 77— String 5%, K255+
T R 2

// String returns the set as a string of the form "{1 2 3}".
func (s *IntSet) String() string {
var buf bytes.Buffer
buf.WriteByte('{")
for i, word := range s.words {
if word == 0 {
continue
}
for j :=0; j < 5 J++ A{
if word&(1<<uint(j)) != 0 {
if buf.Len() > {" {
buf.WriteByte(' ")
}
fmt.Fprintf(&uf, "%d", 64*i+j)



}
}
buf.WriteByte('}")
return buf.String()

X E—FString /7%, EAREM3.5.47H MintsToString 774 R, bytes.BufferfEString ik BA # X A H . HIRA— A5 44
FIZEAL 5 LT —NString LR, fmtE st 2 FEpR S AFIX R (8, IR RERT DALEIX SR A AR AT B I B ADoK SE AL, MiARE
BEATENH R GG HME . it B F P S String 753 X FRHLENR T4 D ARl &, 72 PRI VEAIN 24,

PUAEFRA Tt PT LATE Sz p B T8 AP IntSet 1

var X, y IntSet

x.Add(1)

x.Add(144)

x.Add(9)

fmt.Println(x.String()) // "{1 9 144}"

y.Add(9)
y.Add(42)
fmt.Println(y.String()) // "{9 42}"

x.UnionWith(&y)
fmt.Println(x.String()) // "{1 9 42 144}"
fmt.Println(x.Has(2), x.Has(123)) // "true false"

XEEER: AT W RString I Has AN 7240 2 LAFREN KBS sintset SRAENBELER I, (B SEBR BXFFaX A RADRY, JEHE0
PR R AT 2 B AN AN BBURAR R T, BN SIS B EERAE 2 s. words X 5, SRR AT RIS

WURTRE R, A4 SEPRBRAE IR PE DI B, TASZEORIIA X G B, BONTRATHIString 77 idiE LAE IntSetif 4t £, Tl 43k
ATAE 2 IntSetR AT A & IntSetfg 4T, FTRESAT R HIXFELE ARSI IF I :

fmt.Println(&x) // "{1 9 42 144}"
fmt.Println(x.String()) // "{1 9 42 144}"
fmt.Println(x) // "{[4398046511618 @ 65536]}"

TEE—APrintind, FATFTEI—A> *1ntset FIFREN, XARBMFRENHHSEA H € X HIString /7% . 55 = Printin, FRATEERA T7x28
HIString() 7772 X R0 T G2 2E 2 B AU EXHT RN &ERVERT,  IXREAH I 34T 138 2 P8 FH M IntSetfa 4 (1 String 7% . #2538 =4
Printindt, DX IntSetZ A 1% 45 String /7925, BT LAPrintin 5% 2 B 32 LARAA 1 5 SERMRFFATED . BT AEIXFHB L T &IF 5 AR
. FERATXFIRT, fREString 75405 FlintSetxt & L, A ZIntSetfi4l LT fig e T AE—L, Ak th 7 2 H 4 8 H ik
ST

£5.216.1: bt Sl X ey

func (*IntSet) Len() int // return the number of elements
func (*IntSet) Remove(x int) // remove x from the set
func (*IntSet) Clear() // remove all elements from the set

func (*IntSet) Copy() *IntSet // return a copy of the set

2.5 6.2: 5 L—ANESB 5 (*IntSet). ADdAII(...int), IXANTTERT A I—4IntSet, thins.AddAlI(1,2,3).

%:>] 6.3:  (*IntSet).UnionWith& H |#:(EFF I E AN E S TIACHE, AT NIntSetsz B 573 4 JLA ik HlintersectWith(32&:  JTHRTEA
HAHBEA I, DifferenceWith(Z4: TR HIIEALES, KRHBIIEBLE ), SymmetricDifference(FF Z24: JER HIIEAHEAT H
DIEB, sl HILEBIA HIL/EA).

*5316.4: SKHL— ElemsTrik, REESTHITA TR, T Lranger FKHE F#AE .

252] 6.5: AKX T LK IntSet A A2 H KuintB4 258, (HI2 64 AUH I REIES2ML 1T & EA TR BEfER,
BEHuINtRAY, IXFPRAR T326F Aok Y E &G, 2R T, KRN IR sl R Re4, W LLE LAk g =2 182
EE64, XEIRARESHI BT & 1 B ShFIT Y — M RERE N 82 << (“uint(0) >> 63)



6.6. 1%
AN R IR B A RO T T R AN ARG, — SR RE SO B BT I A I A S R, (RIS R T 1 X R
GRRE R BRI — ANy .

Goit & RA— Mzt m] WA FB: REEFEHARIRFT 2 g SCEATIN AP H, DNEFEINA . XA IR €A Bt 175
A FAFEEH TstructaliE — MR Tk BT UURBATREE R — X 5, ATBIUE HE o —Pstruct,

XA AT /815 T IntSetl E S structBE MR, R e G — B

type IntSet struct {
words [Juint64
}

B, FATHR AT BT IntSetsE SO —slice A, TR FEIRATI 7 ZA AR b P 75k A I s words ] +s Eif 1

type IntSet [Juint64

SR AR INtSetfE A it L2 — R, it nl LA VI e ] USSR ORI slice. #AiRi, X s XAFREAL
HIEFTA M H, s.words 7L E LIntSeti & o R BL(RE: FTLLE R 5 # & ).

RFEET AT BALEIE 5 iR T e package, AR B EIRE —HERRE. —structRARHI 7 Bof [ — ML
PrA AR A AT Wk, RIS R S — R — AN TER.

BT =T mMOLR . T, BFONRATT AR ELE IO S AR, R R SRR B A0 B R SR AR R T R
HIERD AT

W, FRESCBURARTY . AT DR L 5 IS e T REAR AL ) B S EL, IXREAE BT R AR NIRRT S i apit L T REAS 21
KEEH .

{lbytes. BufferiX MR AHI 7R F1E . XA AR T 47 eh BN RARE L, FrUAFE ST IO T U — £ e it ik, B
INERAT TR — &0 s ], MG ST NAES L. IR AuBufferig —MstructS A, 3 SegRiA ) 2 (] T LA BN ) 15 B AR AT
HIBHE— A NG F BT R I 7 Beb s RSNSOI T R REE BITERERISRTE, (EFFA AR INAEE . Bufferf i K5E
BAVBIEX R, Dy 7 R A i 1 — R

type Buffer struct {

buf [Jbyte
initial [64]byte
75 ooo ©f

}

// Grow expands the buffer's capacity, if necessary,
// to guarantee space for another n bytes. [...]
func (b *Buffer) Grow(n int) {

if b.buf == {
b.buf = b.initial[:0] // use preallocated space initially
}
if len(b.buf)+n > cap(b.buf) {
buf := ([]byte, b.Len(), 2*cap(b.buf) + n)
(buf, b.buf)
b.buf = buf
}

BRI =AM R L, AR BELE T AR ) X R A AR E AR B AT B . RO R A A T DA R —
WEIBREAE G, i AR AE 3 T DAL T 6 o 0 D00 R A B0 — LB AR P, EU 3 T (¥ Counter28 2 52 ¥ FI U5 >k 3 Iicounter
TEIE, If AV MEreset/v0, (HEANSCVFREME e BIXAMAEE: B EMRBET A H]):

type Counter struct { n int }

func (c *Counter) N() int { return c.n }
func (c *Counter) Increment() { c.n++ }
func (c *Counter) Reset() {cn=01}



T SR il B 5 PN 1A B 1) BR B Bk usetter Bl getter, 173N, thinlogfu B[ LoggerdS U %t B () — LL ph B . E v — A
getter 5ikmF, FRATEE B UK AT FIGetdi 4. XA v L R LF th T LAHE) 245 Fh 2R B 1) a7 48 Lh iFetch, Findi# Lookup.

package log
type Logger struct {
flags int
prefix string
I soo
}
func (1 *Logger) Flags() int
func (1 *Logger) SetFlags(flag int)
func (1 *Logger) Prefix() string
func (1 *Logger) SetPrefix(prefix string)

Golf) gt MU AL HHE T 5B 8%, —HilAT 72, A INEERIEAPIFREIEIL N R m, FrfE—Jrn
b — o AT RS RE T H B B B R A IR — LA R GRIE, AR RERASAE, LR IR DT ROARRS B iR 15 2 R 9 B R —
BN 22 .

HEIFAS AN, RARERAG R LER, EER R0 T ERE - LNITAA, . time.Durationff &I 25
N NINtGABL T HIAIED, (EASBATRT LA — R A B E R A AR I (RIREAT X bL, B2 m] DU SO S f

const day = * time.Hour
fmt.Println(day.Seconds()) // "86400"

BT, FIntSetil 4 = Tk figeometry. Path#H T T b . Pathili 8 X u— A sliceZ8 R, X 4 He i F slice i 1 7 123k % He
B points rangei TR i AEIX— i L, IntSet/& ¥ IME LRI A4 M.

KRR PEMEAE . geometry. Pathlf A& i & — M bs s T 51, A2 WA, FATAT AT R 2 J5 I A4 b n g s
7B, FrAfEgeometryfi ki Path#t#s A — A slice. HMILLZ T, IntSetfUXAZLEX B 7 —AMuint64(Kislice. X ANJEAE A LI
QuintZe kR, B RATH BT LU & 58 AR R & SE AN AR I R VIR R XA S, BT ATRATT AT BRI 2 75 B A4 1 -7
BORAEXA KA PILFR IO R M WIERFEDX R, BATLEIntSetuf #H 5 AiEW .

FEIZ T, FAVEE TR ik S AR AT A S, I HRE 7T XL k. RE TN TOOPH R i =R E 2, H
AT ZOOPHAE HLAY LK . AT 5EHROOP, FALEHEREN . GoHERALE T —FhNHd.



FLtE O

B CITR R R TRAT R SRV + B 1 KRR 2 RV S BT 07— 2, ISR S 0 )7 R A 7T B ]
e B K 50 S A W

TRZ THI i) % BI85 HA AL D, (E.Goif & i I R B URE 2 A AE T B2 P RSB . gl i, JRATA 2 2n
TR I RS SO WL AR D A, (A7 SR — e b 5 KT AL 06 1 o XA BETH AT BALE AR G —ANB A4 11 S L0 2
DAL BRI AN 2 5 B IR LM 5 S S BAVE P IR BK 8 T A2 3RA TR 1 B I X A BE i e A

EARTE, TATLITIRE B D RBAE K — LSRRI . GG X7 SN2 TR B AR R R B 2 O, R 2 Gofe AR

FIRED IR BRI RRHE R P B o d e BV AE (§7.10)E RIS BT 5 MR, #£(§7.13)% RIS BIT SR M ) JF B2 BIAlA T2 /B A
LA [ B R R RN FT RE



7A. BEOZ)%

HATNIE, BATE BIRRRE L BRI . — AN ELAR SR AT DUAER iR © AR IME,  IF ELR IR S A B 1) — B4R 5
e BUEE TR AREAE, DI RIS BRINTC RS ESR R . BRI SRALE ™ OB e i B 7 i s A
AR BRRUE, MRS R — AN FAR ISR R AL € (AR B A R TT DL B SR A A 4

1EGOIE & AFIRAFAER S 4 — R, e n2Al, S nALE — Rl R R . A Rk 1E HT AR R 10 A I E 1 45 f Anix A
MR SCFFIEERRAE AR G ENTA SRR ENTE CIT5E. RER NSRS R MEORMKER, FAMIECRl4, W
I R AR T U B R T VER A 4

TEAF AT — B PR BR ORI AT A7 R A% UL fmit. Printf e 2 {045 305 B b ki tH At Sprintf e 24845 R L7
R RGR Bl TR O, BATAL AT G X D i (8] 25 RAE A A U 2 0 — S S AN Rt 5 FEA XA A s PR K i 7
S —A. SEbR b, XA REIBEH 75— e Efmt. FprintfRdE 17 3 . fmt. FprintfiX A~ & $on & v 545 R B A A2 58
AANKITE R .

package fmt

func Fprintf(w io.Writer, format string, args ...interface{}) (int, error)
func Printf(format string, args ...interface{}) (int, error) {
return Fprintf(os.Stdout, format, args...)

}

func Sprintf(format string, args ...interface{}) string {
var buf bytes.Buffer
Fprintf(&buf, format, args...)
return buf.String()

Fprintffr) 5 28 F 2R SO (File) 3R W AR o Y 45 RS2 A S NEE— NS EER I SCAE R . fEPrintfek £ 1958 — 4> 24 0s. Stdout
& *os.File RA; FESprintfef #1158 — M S H&bufit — MR LA TN FEZEMN X, RE FFAZ— ARG e fE
FEAh R L EASCHER AR

BRI Fprintfef £ (5 — N S HB AR — AN SRR, B o, WriterZE B IR — N3 L 28R 2 AT

package io

// Writer is the interface that wraps the basic Write method.

type Writer interface {
// Write writes len(p) bytes from p to the underlying data stream.
// It returns the number of bytes written from p (@ <= n <= len(p))
// and any error encountered that caused the write to stop early.
// Write must return a non-nil error if it returns n < len(p).
// Write must not modify the slice data, even temporarily.
//
// Implementations must not retain p.
Write(p []byte) (n int, err error)

i0.Writer$ 214 5& ST bR U F printfAIIX AN o 208 T 3 Z [BI FZ05E o — 77 TR A2 58 5 22 F 3 SR Ak B AR 28 R A AF sk

1% *os.File Fll *bytes.Buffer , IX LSS HRAT —ANRE E 44 FAT N IFI Write [ B %L %*EEJX/I\%J%{%TIETFprlntfﬁZQ’ffﬁ[{%E.
io.Writer I FME#8 AT LALAE . Fprintfef 2 n GE5CH BT B AR — AN SR — BUNAE, TR S A —An] LI F Write R #1915
IR Ay fmt. Fprintf e 7% 7 %o EAR SR 6 (8 T AT (B 52 1 A S it io. Writer B2 T 20 58 SR ERIEAT A, FITLAZE — AN 40nT Lhse At Ae N
—AMEAT BARSS Y X 75 B L io. Writerde [ o —ANRIIR] BLE b1 BUAE A 55— AN A R0 1 0 SR B SR AT B 4 il R A ] 5 4tk
(LSPH IR ) o X — AN )0 R AIARFAL -

AEFRATIB I — AN B R B SR AT S, NI *Bytecounter 287 HLIGWrite 771, (NTEE RS M EWFIRIGITEMNMKE. (TEX
A+=IRE BRI, iblen(p)FIZRALN «c fISRAIPCEL R LB LAY . )

gopl.io/ch7/bytecounter

type ByteCounter int

func (c *ByteCounter) Write(p []byte) (int, error) {
*c += ByteCounter(len(p)) // convert int to ByteCounter



return (p),

A y*ByteCounteriifi /&io. WriterfJ 215, FATTAT LIS & A\ Fprintfed £ Fprintff $E AT 745 S i AL BT FE AN 2 500 E
ByteCounter 1E i ) 45 R B2

var c ByteCounter

c.Write([]byte("hello"))

fmt.Println(c) // "5", = len("hello")

c = // reset the counter

var name = "Dolly"

fmt.Fprintf(&c, "hello, %s", name)
fmt.Println(c) // "12", = len("hello, Dolly")

K& Tio. WriteriX M KT, 304 57— Mt AR BB R MI282 . ForintfAIFprintine& 2 S S 4 7 — e il e T M8 iy s 7003
Bo 1E2.577H, AT NCelsiusZAIFRAL T —ANString 777 UUEF 1] LAFT LSO FE"100°C" ,  7E6.577 H - A14* IntSetiZs in—>String
Trik, BEAEES T UL SRR SR AT RN {1 2 3", 45— X String ik, R LALR e 2 i) 2 AT 2 — i 2
fmt.Stringer:

package fmt

// The String method is used to print values passed

// as an operand to any format that accepts a string

// or to an unformatted printer such as Print.

type Stringer interface {

String() string
}

A TEAET A0 BBt 4 i IR {2 3 23X L1 2RI
%21 7.1: fiiHk HByteCounterff] B, SEIL— NI BUR AT HRTH B8 . /R4 & Blbufio.ScanWords=EH 1 H .

51 7.2: 5 HAWT KB I E CountingWriter, % A\ —ANio. Writerd FI8AY, 1 [ — AN B9 Writer K U418 J5 R 1 Writer
I AE LA — AN ROR S N B Writer 75 41 int64 5 A Fia T

func CountingWriter(w io.Writer) (io.Writer, *int64)

%21 7.3: NfEgopl.io/chd/treesort (§4.4)111*treeZS A1 P — 4~ String 774 2 JE Rk tree KA HIME 751



7.2, 2R

P BB BRI T — BRI EMES, — AT Xy VE I AR ISR S I A 1 R (1 541

i0.WriterZR B & F I 2 I M 2 —, BRUAE AL T T FIZRA S Abytesf %, G SCIE28AL, WAFZRMIX, W45z,
HTTPZ i, R4 TH, M&ESS, ofdh e X TRZHL e HMENA., Readern] MR RAT & A LLiszitbytesf1Z4 !, Closer
AT DR AR R AT LS R, B0 —AN SOl Mg iRz, (BIBLEERAT AEVE R B T 1R £ Goll & w31 7 i L iR d 44 115D

package io
type Reader interface {
Read(p []byte) (n int, err error)
}
type Closer interface {
Close() error

}

FEAE NG, BAVKIUA L3 4% D8Rl 2 & CE A I HRE e REREPIAMIT

type ReadWriter interface {
Reader
Writer

}

type ReadWriteCloser interface {
Reader
Writer
Closer

EIE B EE M A RAT L, BATT DM KA S a4 50— MR, AHE W erE K7E. X5 AR %
FIR R IR, FATATLMR R IHIZRE, A iR 7 Bio. Writerd% M .

type ReadWriter interface {
Read(p []byte) (n int, err error)
Write(p []byte) (n int, err error)

BB E A AR A (AU

type ReadWriter interface {
Read(p []byte) (n int, err error)
Writer

Fim3Fh e L7 A —FERIRCR . JHERIBFF A B A, e — BB R XA A BT T

%:>] 7.4: strings.NewReader i $0&E i 13 L — A string Z 40k [7] — /Ml 2io.Readers: M AME (FIHEED o SEIL—AMAEFRA
fNewReader, e KM IE— N EFH BN IHTMLAENT 2 (§5.2)

%> 7.5: oty B fLimitReader i £ #: i —Mio.Readerd I 2R I rfl w35 8n, I HIR [F1 55— rdr S By 1 {H 2 Mg sen i
GRS R fReader.  SEHLIX S LimitReader s 4 :

func LimitReader(r io.Reader, n int64) io.Reader



7.3. SEILFE (2

— AR — MEO R ENTE 5%, BARA KB G SE T IXANMET . Fl,  *os.File ZXBISLHL T io.Reader, Writer,
Closer, FReadWriterf#% 1. *bytes.Buffer 523 | Reader, Writer, F1ReadWriterix #6351, {H&'E %G SLH Closerf K AE A
HA CloseJiik. GoHIFER & H & fa B MR — A BRI R AR R — MEE I D 288, 284061 F,  *bytes.Buffer S

io.Writer; *os.Files j&io.ReadWriter.

P OHRE RO AR F R B Rk IR TN 0 RN RASEIUX AR . BTLd:

var w io.Writer

w = os.Stdout // OK: *os.File has Write method
w = new(bytes.Buffer) // OK: *bytes.Buffer has Write method
w = time.Second // compile error: time.Duration lacks Write method

var rwc io.ReadWriteCloser
rwc = os.Stdout // OK: *os.File has Read, Write, Close methods
rwc = new(bytes.Buffer) // compile error: *bytes.Buffer lacks Close method

RAH R 28 TS U AR B — %

W = rwc // OK: io.ReadWriteCloser has Write method

rwc = w // compile error: io.Writer lacks Close method

A yReadWriterflIReadWriteClosertd, & it & Writer ) /5%, T MEAT 528 T ReadWriterflIReadWriteCloser () 25 4 4 g 5281 T
Writerfz [

FEE— B2 50/, AR R — N — AN RS s, BIAEAES. 25T, T E AR i EREET, By
LI S FIUTA BRI 5 — S8R — A =1 IFRET . IICAHETRMINSH L —A> «r IR G, REZNSHR
—AMER; SRS Ce it BRSO —MEERE. TRERENE I o B0, RRe et e e R el
B,

2T 1] e S TEIEMT — 5. TEEE6.55 1, IntSetZd A (I String i I ICE & — N RETRAL, BT DUIRATARRELE — N ARBE FHEM
IntSetfd i FHIX AN 7k

type IntSet struct { /* ... */ }
func (*IntSet) String() string
var _ = IntSet{}.String() // compile error: String requires *IntSet receiver

{H R FRAT AT LAFE — AN IntSetfi b FIX A J5 72

var s IntSet
var _ = s.String() // OK: s is a variable and &s has a String method

SR, BT HAE *intset G String 7%, AT RE *intset FEAISLIL T fmt. Stringer$ [

var _ fmt.Stringer = &s // OK
var _ fmt.Stringer = s // compile error: IntSet lacks String method

12,8 T — MTEN R ZEE BT FIEMFEF, R )5 T LA# Flgodoc -analysis=type tool(§10.7.4) & 7~ &N SR 7 v Fl L AR 2
BRI O 2 IR 95 R

UM B B RGBS AR, 52 DAL RN A R A E B B ARSI e i 7 it A B D SR B e ok
R pprs= A T

os.Stdout.Write([]byte("hello")) // OK: *os.File has Write method
os.Stdout.Close() // OK: *os.File has Close method

var w io.Writer
w = o0s.Stdout
w.Write([]byte("hello")) // OK: io.Writer has Write method

w.Close() // compile error: io.Writer lacks Close method



—MEEL IR ORA, thinio.ReadWriter, F1/b— 575k H: 0 M, flfitio.Reader, HEATXTLL; BHZ 7kl DR MG
WEATEZ R TEREFANGEL, IF B LI E R EREM ™% . 2K Tinterface(}2RA, EBRAEMITE, W IF LMK
FARRIZRAI I T e ?

REERIFGREA R, (H5kr Linterface (Y ik y s # D MR A AT s #9723 B2 0 AN SL e R SR A 2K, T AFRAN
A DURHAE S — AR g s e 2R

var any interface{}

any =
any =

any = "hello"

any = map[string]int{"one": 1}

any (bytes.Buffer)

RUEARIRE, WA R 87 3T Dm0 KA. & RV Imt. Printinsl# 5.7 % P (¥ errorfek B SZ AT 254
S

it F A —interface{}ti #74 —1-boolean, float, string, map, pointer, B FEILEHIRA, RATLRRREE BN EHAR
EARE, B oNinterface{(Ji% B AT /715, FATEAET 105 th 22 3] —Fih I 288 7 5 Sk 3k Btinterface {} {1 £ 77 5

R A ST AR T I T R AN B 735, T DA e 5 LA BARSR BN E SEBL R 2 SR 5o Rl i, 250y
PRI XA SR R LT-BA M, PR ScA B R ol g 3o 1 1A 52 ARSI = — 1> *bytes.Buffer HIMESEHL 1 io. Writert%

1257

// *bytes.Buffer must satisfy io.Writer

var w io.Writer = (bytes.Buffer)

PRIIHERE “bytes.suffer MO, HFAFENIEIT (rbytes.sutrer)(nil) AT TR MUREHABIIL T IR, FELAERATR L 4B — AN
Ak 3 AFRAMAR 23 A Rw, Bl 1T DM SRR AT . MIOF, AT AERA 1 B A AN Z AR
&

// *bytes.Buffer must satisfy io.Writer
var _ io.Writer = (*bytes.Buffer)( )

AR 3% 1 S 23 b fitio. Writer 28 W AR 6T RSB, JEH 34— A B A% 1 7 38 Write 5 VR IS R R s R 45 BRSO 5 SR AL AL A I 1%
— AN TR R AR R LR AR BT IR

(R FEA TR R TR B R e AL, B — g W B 7 i O 8RB ] BE 24 Goll & R e M 51 A RSB, AT
2 F T sliceZ3 AL (11775 (geometry.Path, §6.1)FimapJS L f¥ /7% (url.Values, §6.2.1), JETRIESFE 3 BR 2 H 1071: 1617
(http.HandlerFunc, §7.7). L& EARM ISR AT LSS0 — 2o s gl indRAT7ET 435 5 3 [¥itime. DurationZ$ 84 S8 1 fmt. Stringer
B,

— M EAR MR AT RESEHL TR Z A RIIE D . HIEE— N HA B EH TS S 5, AR R T P ReE LT R
i EL AR SRR

Album
Book
Movie
Magazine
Podcast
TVEpisode
Track

FRATAT B AR GRS 4 DR R . — SRR T P A I S0 A= i AR LI R, Blindks, IfE HIAEE 513k .

type Artifact interface {
Title() string
Creators() []string
Created() time.Time



I ) — SR e RO R e R S = A o RS HERR R AR 2E (1) R f5 books flimagazines, &4 A moviesFI TV R £EF i 3
IR,

type Text interface {
Pages() int
Words() int
PageSize() int
}
type Audio interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string // e.g., "MP3", "WAV"
}
type Video interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string // e.g., "MP4", "WMV"
Resolution() (x, y int)

XL A 1 — i 5 2R 7 AR G I B A SR AR A A T T LR 2 . BATR I A Re R IH e d. 26461, iR
TA TR IIA T ZE LR 77 sk B AudiofiVideo,  FATTAT LARE 1> Streamert ISR E AT AR [F B #5731 A6 %] LR AFAE
B GIE S

type Streamer interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string

B R WARE T ENTHFE M 9 DLEROR B — MR DR, MEEETRIES, AT AL D5 & 75 kT 2
[5E S, FEGOTE & A ERATAT LATE 5 BRI %52 SC— AN il R sl R e e s O AL, T AN TG ZAZ DR SR B 5 S S LRI AR
B A RIRI R X R kel A e 2R i s 5o 0 EAE HAR R R B P s X e 34



7.4. flag.Value [

FEARE, BATESB 5 — ARk % 0 26 lag. Value it /B A F B ay AT R ic & SORTIFF S 10 oS85 R T XA 2 AR IR R I 18]
i

</i>gopl.io/ch7/sleep</i>

var period = flag.Duration("period", 1*time.Second, "sleep period")

func main() {
flag.Parse()
fmt.Printf("Sleeping for %v...", *period)
time.Sleep(*period)
fmt.Println()

FEE RIS 41 BN H AR AR RS 7] 300 fit, 378 Fl time. Duration (1 String 77 72541 BV AN 7] & 3932 DA P A BT =R, A2
— AN ET

$ go build gopl.io/ch7/sleep
$ ./sleep
Sleeping for 1s...

BIEGL T, RERE IR —F, (HEnLUED -period XA 417 Fridok$x . flag.Duration %6 —Mime.DurationZS B [ 4xd
At B AR s 2 R0 AR 7 R B AR RN, X7 OB B FE A String FVE AR R AT S HEMOE 0. X REAR
WIS P A8 H R AT o

$ ./sleep -period 5@ms

Sleeping for 5@ms...

$ ./sleep -period 2m3@s

Sleeping for 2m3@s...

$ ./sleep -period 1.5h

Sleeping for 1h3@mes...

$ ./sleep -period "1 day"

invalid value "1 day" for flag -period: time: invalid duration 1 day

DR et i) AR B AR A, BT DO AR B 21 T flag s (SR IRATAIRATE SRR R ALE SCIR AR LR S 2 7
Hi)e BATR T EE L —3Piflag.Valuedk KRR, W17F:

¥

package flag

// Value is the interface to the value stored in a flag.
type Value interface {

String() string

Set(string) error

String J5 A& RALFRIC B AE fr AT HS A B, IXKESE—Mlag. Value t 2 —Mmt.Stringer. Set)y VM & 15745 8 250 H.
SRR IC AR R . bR b, Sety ikAIString & B MR MHERAIE, AT DABAT 1 7 i S XA AT A3 FH AR 7] (¥ A 7 =X

EFRATTE A Fo VI8 45 PR Bl e PR A e (1 T =048 e L W celsiusFlag 28 2l . vE R celsiusFlag ik T —4-Celsius 25 %
(§2.5), [HHASH SEEIUA &5 3t 2445 String 572 T« AN 7 S2Piiflag.Value, AR 72 2 L Set iz

gopl.io/ch7/tempconv

// *celsiusFlag satisfies the flag.Value interface.
type celsiusFlag struct{ Celsius }

func (f *celsiusFlag) Set(s string) error {
var unit string
var value floaté4
fmt.Sscanf(s, "%f%s", &value, &unit) // no error check needed
switch unit {



case "C", "°C":
f.Celsius = Celsius(value)
return
case "F", "°F":
f.Celsius = FToC(Fahrenheit(value))
return
}

return fmt.Errorf("invalid temperature %q", s)

I Flfmt.Sscanfif £ i N sHARHT — AN AL (value) FI—ANFRFER (unit) o BIRE T 4T & Sscanfll iR B, HZ7EX A
B R BATA T B R N I AT 4% k2B, k¥ switch case & ULRCE.

NI CelsiusFlaget Bk i i B S e e — ke . BRI — /NN ik TEcelsiusFlag#Z & fii ) Celsiustiaét 47 % . Celsius 5 Btrg—
Aol Set VA EARIC AL R R h SRR B P Vary el bR ic IR 1 d ATAR IR R A R, AR E R AT DA
Ja)25 Fflag.CommandLine.Programs il 47 JLANX AN R A8 B . I Var i ok —A *celsiusrlag SEURME4E —Mlag.Value S,
SRR B BT *celsiusFlag &5 H LI E.

// CelsiusFlag defines a Celsius flag with the specified name,
// default value, and usage, and returns the address of the flag variable.
// The flag argument must have a quantity and a unit, e.g., "100C".
func CelsiusFlag(name string, value Celsius, usage string) *Celsius {
f := celsiusFlag{value}
flag.CommandLine.Var(&f, name, usage)
return &f.Celsius

BUEBRATAT UOFRAE JRATHORE 7 (T (A -

gopl.io/ch7/tempflag

var temp = tempconv.CelsiusFlag("temp", , "the temperature")

func main() {
flag.Parse()
fmt.Println(*temp)

NI S R 5t

$ go build gopl.io/ch7/tempflag
$ ./tempflag
20°C
$ ./tempflag -temp -18C
-18°C
$ ./tempflag -temp 212°F
100°C
$ ./tempflag -temp 273.15K
invalid value "273.15K" for flag -temp: invalid temperature "273.15K"
Usage of ./tempflag:
-temp value
the temperature (default 20°C)
$ ./tempflag -help
Usage of ./tempflag:
-temp value
the temperature (default 20°C)

%:>] 7.6:  XftempFlaghn A\ Sz HEH R SCIRE
%2 1.7 RN A BE BAE B EBRAEE20.08 G B4 CHItS M Rt 7°C,



7.5. L fH

B b AN, BeOE, RPN AL, — DRSS RS S M. AR OB B A B A E . T
BGolli FRX ISR T, RARMIFOME; Kt — AR —ME. ARNIOMSHER T, —fe gt RAE W
EHARARB MRS, IR %, £ EOEY, R RERE MR .

TH4AMERT, TRWEE TINARKNE.  OFERRSERELMFE D

var w io.Writer
w = os.Stdout

w (bytes.Buffer)

w

EFATE P MR —MEA) S MW R EMZ ST . BB E LT B Ew:
var w io.Writer

TEGoIE F Y, AR SR AT LHBIREIMG, EAEE D RRA A IS T — M O RS S i SR B A 8 43 8
nil (E7.1) .

type nil

value nil

Figure 7.1. A nil interface value.

—MEOERE T eSS R RIR T AR, ProX g — 2 M O E. R OB A w==nila& wl=nik A58 OEL B
e WA AR D B R R E 2 A panic:

w.Write([]byte("hello")) // panic: nil pointer dereference
HAERIE—A *os.File FBMMEIKL L EwW:

w = os.Stdout

EABME R T — A BRI B DR e, XA R A0 {# Flio. Writer(os. Stdout) 2 24y . X EEHRE = B A
AR, B AR E RIS RAE . XN THEREh S BN %os. stdout FREFHIFEARIALT, CHZISERA
os.StdoutJ# Il; X2 — MR BLbRER ) Kos. File SRR B84 (E7.2)

W

type *os,File os.File

value .__-—--——”‘'-_'\‘____.---"""“I fd int = 1(stdout)

Figure 7.2. An interface value containing an *os.File pointer.
PN vos.File RAREFHIEE DEKWrite /77, 73 (vos.File).write J7iEH A . IXAVH A% “hello”

w.Write([]byte("hello")) // "hello"

TR, RATNEIERE VEMSIER R A, Freh—A80 LA S OUE S0, R EESITRA, il
TS DA IEACRY A AR R R R AT (0 75 i Write b, SR JE T2 A AR AN sk . 3 AN TR A e 2 — M D S S E R DL,
os.Stdout. SRR T THIX AN B R —Hf:



0s.Stdout.Write([]byte("hello")) // "hello"

BB =AMB RS EIER T — 1 *bytes. BuffersE B {8

w =

BUPE B KM L *bytes BufferJf Hah & E & —Ma R 2B oh X 485 (B7.3)

type

value

(bytes.Buffer)

W

*bytes.Buffer

bytes.Buffer

—

v

data []byte

Figure 7.3. An interface value containing a *bytes.Buffer pointer.

Write /53 FA R I LA 17 A0 2 B — AR LR -

w.Write([]byte("hello")) // writes "hello" to the bytes.Buffers

XA R *bytes. Buffer, FrLLifiFH T (*bytes.Buffer). Write 7735, 3 HEE 2 %8 X (ot . ix M4
Hhello” R INEIZ i X

wJa, VAN E R NI T E:

A EER A A RCnilE, R EWIRE SIS 2 HE R PR R, EER7 AP UGS,

— A CHE A DI EAER R M)A E. Blan, Rt ESep] ftime. TimeZ8 8, X ANRAE IR AT 7B TATINE Lifi ey
O,

var x interface{} = time.Now()

GERTTREMIEI7 AR MWHEE EJE, ANRIBOEZ R, SIFELSRATUENE. (RRE S R, BiApscilinrgesdr

HAED
x
type time.Time
value || sec: 63567389742
nsec: 6894632918
loc: “UTC”

Figure 7.4. An interface value holding a time.Time struct.

BOER U ==M" =Rl A7t N DA SO e AT nil (B 83 e A T sh SRR R OF BBl S EBRIEX A 3426
) ==FefEM5E . B OE R AT LU, B LCEATAT B E map ) #8251 JuswitchiB A iR B A 4L

IRTT,  WERPIANME QBRSNS (ERIXASERREA R (vl R eI T At 2 RO Hpanic:

var x interface{} = []int{1,

> 3}

fmt.Println(x == x) // panic: comparing uncomparable type []int

FREAIX A, BORARAEF SRAFN . LR R 2N AR (InBEARRRIEE) B4R e A AT LR R
Cnyyy, WM, MgHD , (EREREE DESE S TR OERRE RN, BATLIERREEE N panic. [FF: 1R
HAFAE T 4% D Jymap i sl switch OB (E K. A RE ELBLUR AR B 2 S AT B A (B 7T LR AL A I



HBA T B BCE W IR R, SRR D E B A AR AR A R BI . Pr LATRATAE A fmt L 1 % T3

var w io.Writer

fmt.Printf("%T\n", w) // "<nil>"

w = os.Stdout

fmt.Printf("%T\n", w) // "*os.File"

w = (bytes.Buffer)

fmt.Printf("%T\n", w) // "*bytes.Buffer"

FEfmtEL AR, B RS HGE M Zh 2 I A4 Bk o FRAT AL 51258 P22 B SO AR SR AR

7.5.1. & — MO ENIERHIE DA ZnilE D
AR A A A A /NUAF R il A D AR, M A T N 52 (A5 GO e S I

B TFH T . Hdebugl &% B Mtruelt, mainef $ 2K ek B H I 4E 2] — P bytes. Buffersk R e,

const debug =

func main() {

var buf *bytes.Buffer

if debug {
buf = (bytes.Buffer) // enable collection of output
}
f(buf) // NOTE: subtly incorrect!
if debug {

// ...use buf...

}
}

// If out is non-nil, output will be written to it.
func f(out io.Writer) {
// ...do something...
if out != {
out.Write([]byte("done!\n"))
}

FATAI e Bl A R debug i B Hfalse i af LLAE L x4 Hh AOWCER,  E2 Sbr b 7Eout. Write 77 i YRR P & T panic:

if out != {
out.Write([]byte("done!\n")) // panic: nil pointer dereference

}

Lmain ek HOH FH BREET, BT AT outZHUR T — 1~ *bytes. Bufferff) =484, it LloutiahaS i 2nil. 280, EMaIERLE
*bytes.Buffer, T Zout TR L —MEEEIREHMEMNIETZD CE7.5) , AR out!=nil K1 25 R KSR true.

W

type *hytes.Buffer

value nil

Figure 7.5. A non-nil interface containing a nil pointer.

B S TSR YL E ("bytes.Buffer).Write [ 5 A2 A, B IX IR IHCE IE AZnil. Xt F—284n*os. Filefl1258,, nilz—ANG
BB (§6.2.1), {H/Z*bytes. Bufferd S ANFEIX LIS, SXANTVES A, H2 e 20 B3R IR vk X I 2 & A panic.

A EAE TR — il 1 *bytes. Bufferdg £ A S BLX MR DI J505, B RANH 21X DR 947 9 B ROEER . ) i 1A 0 H
T (*bytes.Buffer).Write /7 i (5 CE AR RS S S 502615, I LIRS nilFE ST 45 XM DR AR IR IN o R A2 K maineg B0 (1972
HEbufffI B vio. Writer, I AT LUEE G — T 46wl — A Se I E I E 4 X A% A

var buf io.Writer
if debug {

buf = (bytes.Buffer) // enable collection of output
}



f(buf) // oK

BUERAT AR BRI BIGHVEE T, iEBRATRE B2 10— tefE Gobr ke B ZHE ARAL, AT =F T, RMNSEREN
FAVE BRI, webllRds, HHRALH I,



7.6. sort.Interfacez I

H PR A A A AU — R R 2 R P W AR A . A — DS PR R P A ST R FT LA SE , (B — MR Se L 7R
B RS, FF HBATA A A R BRATTRG 2 0 (0 A 15 2l 75 DU 4GRS

SEIBHE, sort@ N ERIHLHE TGS — Lk P s BORXHME AT 7 S HE P I DI RE . BBt AR S IR ES P, HF AR
FEANVEAR SR, RN HE R B ORI BAR SR e 3 Mk . FHLEZ R, Goifi & sort. Sort el £ A 22 % B A 1 e 41 A e i e 32 UE T iR
o MR, BT —ANE 0K M sort. Interface iR e i F I HE R VAR T BB HE R B K 5128 B I 24958 o IXASB2 11 A S
FPA AR R E R LT ICRIRE, ARG — M.
—AMANEMHF LR EMIE=ARE: FIRRKE, R R ERNER, —fSZHm ok X isort. Interface
B =ANTTE:

package sort

type Interface interface {

Len() int

Less(i, j int) bool // i, j are indices of sequence elements

Swap(i, j int)

NT R FIIBATHR, BATHREE AL TR EATIVERZRE, AR5 IX A KA — AN S 5 Hlsort. Sortek 4. X — A
eI ATHER, XA RER BTSRRI T T N IHREAHZEAStringSlicef'E fLen. LessHISwapJiik

type StringSlice []string

func (p StringSlice) Len() int { return (p) }
func (p StringSlice) Less(i, j int) bool { return p[i] < p[j] }
func (p StringSlice) Swap(i, j int) { p[il, p[3] = p[3], p[i] }

BUETRATAT BLIEI AR T XA — )R N — 4> StringSlice S ROK HEAT HERF -

sort.Sort(StringSlice(names))

ARG R —MARKCE, &8, M5 TnamesHAMYIAE: I XM A EREIE =7 & EN 7%,

SRR YR T AR T2, BT hsort@ i 4t 1 StringSlice2$ 2, 4L T Strings R 2t 11 L THX e FH & 44 %
sort.Strings(names).

XHEABIMBEARRESERBLTHFE RS, Glind1n] L2 K s E S H RN TR R F Gofe et 2 51 i Fl T i it
THF R T IXAMEAR, 8 DHer i T BN A D ST EE RN, BAVE ARk, (52 T A R 4
Ky & 24 sz sort. Interface (1) 75 12 .

AT 18T LI RG] RRE — AR P E ARSI REATHE T o R Mrack 2 I —1T, fE—FIHE X Mrack R IEZR 2R
XK, b, FIEATIE . BR—AEFEA AR 2 IR, At — AN R T & XA SR AL XA B AT H T
PO AR R T 2T E Y . A BRATE A S e R A AT Am R

I RAS Etracks W 7 —AMEIFIZ .  (One of the authors apologizes for the other author’'s musical tastes.) AN T RK#A
TrackZA G2 16 S T RS TRAIE T S o B Tracks B AT A TAE, sortf B aAs iR 2 xtcEk, Frlimf et
FABRARE ST A 23 TrackB AL, Fr4H & — IS F oK B i Track B M i 2 )\ A B £ .

gopl.io/ch7/sorting

type Track struct {
Title string
Artist string
Album string
Year int
Length time.Duration

}

var tracks = []*Track{
{"Go", "Delilah", "From the Roots Up", , length("3m38s")},
{"Go", "Moby", "Moby", , length("3m37s")},



{"Go Ahead", "Alicia Keys", "As I Am", , length("4m36s")},
{"Ready 2 Go", "Martin Solveig", "Smash", , length("4m24s")},

}

func length(s string) time.Duration {

d, err := time.ParseDuration(s)
if err 1= {
(s)
}
return d

printTracks & EUK SRS RAT BN — D EAK . — DAL IR T RE S EAF A, ERIZAS /I FFE Htext/tabwriter (kA sl — 471
RIS FRIBRIF MG, AR T HRRMIXFE . R H] tabwriter.writer A& 2i0.WriterB2 ). ‘B WUER—F 5 e 10 &
‘EMFlush ik i AR IF B e 'S os.Stdout (ArifEfaTit) .

func printTracks(tracks []*Track) {
const format = "%v\thv\t%v\t%v\t%v\t\n"

tw = (tabwriter.Writer).Init(os.Stdout, @, 8, 2, ' ', @)
fmt.Fprintf(tw, format, "Title", "Artist", "Album", "Year", "Length")
fmt.Fprintf(tw, format, "----- T My Mem--- P T T ")
for _, t := range tracks {

fmt.Fprintf(tw, format, t.Title, t.Artist, t.Album, t.Year, t.Length)
}

tw.Flush() // calculate column widths and print table

N T BeAR IR Artist T BOW SRS R AT HEF . BAT 8% StringSlice IAE E L —AMB TG b Jilen, LessHISwap i iZiivl 2L,

type byArtist []*Track

func (x byArtist) Len() int { return (x) }
func (x byArtist) Less(i, j int) bool { return x[i].Artist < x[j].Artist }
func (x byArtist) Swap(i, j int) { x[1], x[3]1 = x[j1, x[i] }

AT A AR, AL AU tracks e B A HT by Artist A, &5 ST BARIIHER :

sort.Sort(byArtist(tracks))

1Efz Rartistel XA AT HET IS, printTrack ¥ i

Title Artist Album Year Length
Go Ahead Alicia Keys As I Am 2007 4m36s
Go Delilah From the Roots Up 2012 3m38s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Moby Moby 1992 3m37s

WS P A A SR artistHE T, ATkt tracks AT W IHET o ARTTERATTAN T 2258 L — A ifiILess /7 2 K e 2
byReverseArtist, [ Jysort(dHH24lt T Reverse i HCksHE 5 I 4 sl 5 o

sort.Sort(sort.Reverse(byArtist(tracks)))

e Wartist X AN AT [ HE G, printTrack R4 €~

Title Artist Album Year Length
Go Moby Moby 1992 3m37s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Delilah From the Roots Up 2012 3m38s
Go Ahead Alicia Keys As I Am 2007 4m36s

sort.Reverseth FE AT BT — B 102 ROV B 17(86.3)EH A A, X2 —NEEM K. sortflE LT — M A2 Mistruct
FHireverse, Bk T — sort.Interface. reverseffiLess 7L T Wik fsort.Interfaceft fiiLess/ri%, (H it & 5 HIJ7
A HE T 45 AR Y



package sort

type reverse struct{ Interface } // that is, sort.Interface

func (r reverse) Less(i, j int) bool { return r.Interface.Less(j, i) }

func Reverse(data Interface) Interface { return reverse{data} }

reverself] 7 #h A J7vELenfiSwap i = i 5 AT 79 ik [fsort. Interface i . [l Jyreverse e — MNANATTRIZRAL, T LS Y o6 3
Reverse b HUR [l — AN, & JR A sort. Interface fH freverse 5 F 55,

N T AT IEAS R AU REAT HE Y, BRATTL A0

type byYear []*Track
func (x byYear) Len() int { return

X—=AH 285 nbyYear:

(x) }

func (x byYear) Less(i, j int) bool { return x[i].Year < x[j].Year }
func (x byYear) Swap(i, j int) { x[1], x[3] = x[3], x[i] }

TE{f Fsort.Sort(byYear(tracks) )& FB 4= Xt tracks AT HE /T 5, printTrack @R 7 — AN 18] 56 5 5T 11 51 3%«

Title Artist Album

Go Moby Moby

Go Ahead Alicia Keys As I Am

Ready 2 Go Martin Solveig Smash

Go Delilah From the Roots Up

Year Length
1992 3m37s
2007 4m36s
2011 4m24s
2012 3m38s

XTRATH LR ANV )7 e R BB T 8L A7 2 LM Hridsort.Interface S8l ffRPT L, LenF1Swap i Xt T 5
AV Fr B BEAAHE R E Lo FAMIT, Akif3E 8 customSortes b — AN UI FTRR B &, A IRAT R 5285 LAtk 2ot vl LU X
—ANEHER . IE BT, SEL T sort.Interface (R ARSI —E A M customSortiE — NS5

type customSort struct {
t [1*Track
less func(x, y *Track) bool

}

func (x customSort) Len() int

func (x customSort) Less(i, j int) bool { return x.less(x.t[i], x.t[j]) }
func (x customSort) Swap(i, j int) { x.t[i], x.t[j] = x.t[j], x.t[i] }

EEAVE L AL ZRHF RS, CEERHFRERE, B MEEE, BEDERISTN FLength. T2 ZHFRIEN, K

TN T B AL HE T R

sort.Sort(customSort{tracks, func(x, y *Track) bool {

if x.Title != y.Title {
return x.Title < y.Title
}
if x.Year != y.Year {
return x.Year < y.Year
}
if x.Length != y.Length {
return x.Length < y.Length
}
return

122

RRHRAF IR ERBIWARERGo” [Mtrack g bR BHE 7 AR RIS, (E 72 1 i yeart 5° LS8 A Mrack 58 -

Title Artist Album

Go Moby Moby

Go Delilah From the Roots Up
Go Ahead Alicia Keys As I Am

Ready 2 Go Martin Solveig Smash

Year Length
1992 3m37s
2012 3m38s
2007 4m36s
2011 4m24s



RUEFHCEE A F FIHETF T 22 O(n log n)ik LEEHRME, B —ANFHRE OEH 72D T En-1k . sortflH [11sSorted ik 5 #
BAMIX A A . Fsort.Sort—#f, &l Fsort.InterfaceXtix 7 FIA & HE P B Bt 47 %, (H2 S WA S B Swap /7 i
X B AU R TG T IntsAreSorted Al Ints B8 £ Al IntSlice 2 Y [ 48 -

values := []int{3, 1, 4, 1}
fmt.Println(sort.IntsAreSorted(values)) // "false"
sort.Ints(values)

fmt.Println(values) // “"[11 3 4]"
fmt.Println(sort.IntsAreSorted(values)) // "true”
sort.Sort(sort.Reverse(sort.IntSlice(values)))
fmt.Println(values) // “"[4 3 11]"
fmt.Println(sort.IntsAreSorted(values)) // "false"

NTEMTIE, sort@ [lint,[Istring M [Ifloat64 i1 H HE P40 T RFE AR IR BRI o b T4t 36, fildn[linte4 i [Juint, &
ERR RS, ERKBENTE %I,

252 7.8: MEZEJEF IO T — MRS L EHTRM G EENHF R RIL— R E Ik, A HF 2 —
FAL AT HER A, 5555, 52 L—sort.Interface iU SEHL A AEXBE (R h o BUEUXAN S BL 5 20N B K H sort. Stable sk HE 7 1Y
Jia.

#:>] 7.9: fHHhtml/templatefd (§4.6) FifXprintTracks¥itracks B — MNHTMLER . KX MRk T ZIAER — DR, ik
W — APk 7 AR — ANHT TP SRR HEF XA E A

%:>] 7.10: sort.Interface 2R Rt ] LUE FIAE L EH s . 4’5 — M IsPalindrome(s sort.Interface) bool B8 3 B ¥ Fils 2 75 2 [0 305
B, BATEVLR FHET A S AR XA A, B Hs.Less(i, j) && !s.Less(j, ) 51if1j E G R A%



7.7. http.Handler#% 11

EE—Fd, FATHIE I T #E 7 B2 Fnet/httptl 2 SEULM 24 25 1 5 (§1.5) AR 55 #5(8§1.7) . TEIXAN/NATH, FRATTSST AR L 5L T
http.Handler$ 1 1) IR 55 2R AP TE 3 — 20 (155 ) «

net/http

package http
type Handler interface {
ServeHTTP(w ResponseWriter, r *Request)

}

func ListenAndServe(address string, h Handler) error

ListenAndServe i ¥ 7 3 — Myl in“localhost:8000” {1 IR 5 2 s i, A— AN A7 185 SR & T LL2MJR I Handlerds: sz 4], &4 — Hizg
17, BRI RS R A —AME R R (S B3RO, B RER EME— 2 — MR S %

MR — AT RS MY, T ST REEE R E 8 A WU B . R IHDX AR A] BE 2 R AR B R M B se Bl T . e R
17 AR N — N 44 vdatabasefiimapi R, AT IXNEAI—AServeHttp ik, XS A LUK Lhttp. Handlerd% 1. iX A4
handler£xi 57 54> map H-4 7 55 B .

gopl.io/ch7/http1

func main() {
db := database{"shoes": , "socks": 5}
log.Fatal(http.ListenAndServe("localhost:8000", db))
}

type dollars float32
func (d dollars) String() string { return fmt.Sprintf("$%.2f", d) }
type database map[string]dollars

func (db database) ServeHTTP(w http.ResponseWriter, req *http.Request) {

for item, price := range db {
fmt.Fprintf(w, "%s: %s\n", item, price)
}
}
R IRATE B A RS,

$ go build gopl.io/ch7/httpl
$ ./httpl &

SRJE ST SRR R R AR S B 0CR] LAGE HI web i Wi ds ) SRIEHE IR 55-4%, A 14520 T i s -

$ go build gopl.io/chl/fetch

$ ./fetch http://localhost:8000
shoes: $50.00

socks: $5.00

BRTNIE, ARG EEURL R BN EAME RIS MM EfEE . EESMMR S 84 E LEAMARFMURL, &—AMEp2 il
R ANRRABIAT N AEBAVE A NistR i S22 171E MR AMT A3 B8NS — A price i I & B AR LIS, 183X FE/price?
item=socks K 4H & —MER S .

gopl.io/ch7/http2

func (db database) ServeHTTP(w http.ResponseWriter, req *http.Request) {
switch req.URL.Path {
case "/list":
for item, price := range db {
fmt.Fprintf(w, "%s: %s\n", item, price)



}
case "/price":
item := req.URL.Query().Get("item")
price, ok := db[item]
if lok {
w.WriteHeader(http.StatusNotFound) // 404
fmt.Fprintf(w, "no such item: %g\n", item)
return
}
fmt.Fprintf(w, "%s\n", price)
default:
w.WriteHeader(http.StatusNotFound) // 404
fmt.Fprintf(w, "no such page: %s\n", req.URL)

I #Ehandlerdt: TURLIIER 265> (req.URL.Path) ki@ iTit 48 . wixAhandler N RER XM ERAZ, © ORI P8
w.WriteHeader(http.StatusNotFound)i& [81 2 F i — MHT TP it X AME AT RLIZTE f'?w B MEFAMERT 58 K. 'lﬁ@ﬁ*
http.ResponseWriter& 55 — /N 11 . B fEio.Writer B30 7 R IEHTTPAH RN LI 7%, ) S8, FRATAT LA A 52 H http. Errori&
.

msg := fmt.Sprintf("no such page: %s\n", req.URL)
http.Error(w, msg, http.StatusNotFound) // 404

[pricefticase<: i HURLIQuery 7 iE B HT TP R S Bt — 4 map, B0 R — 4 net/urlfl furl.Values(§6.2.1)3: %!
Wz B RERFE - DitemSEOEER TN . W RIXA B R E R B SR B — AR

X B — A AHT IR S5 A 2 18 (01 1

$ go build gopl.io/ch7/http2

$ go build gopl.io/chl/fetch

$ ./http2 &

$ ./fetch http://localhost:8000/1list

shoes: $50.00

socks: $5.00

$ ./fetch http://localhost:8000/price?item=socks
$5.00

$ ./fetch http://localhost:8000/price?item=shoes
$50.00

$ ./fetch http://localhost:8000/price?item=hat
no such item: "hat"

$ ./fetch http://localhost:80008/help

no such page: /help

RARTATA] LL4k B2 ServeHTTP /5 ik Mlicase, (HIE—ANSEPRMBA o, K8 case P B H 8 L EI—A 43I 177 i8R Bk
SN BbAh, ML URLY e ZEARBMAE 4 440 ) LA A SO n] B 6 % dn/images/*.pngURL. FDRIXEEJE K], net/http
AR T — Mk £ B 28 ServeMuxE i fLURL fllhandlers it & . —/NServeMuxié —fithttp.Handler SR 4 5 — AN s — (1)
http.Handler™. F—, AT LB 202 R —4 D A FEREZ AT S 5. web /RS 3815 SRITIR S AT & (W http.Handler i A7
BB LR T T B AR

XTGP, —&ServeMuxa] LUEIT2H A KA BT NAS 45 R A MK TR oK. Goil & H & A — MU IwebiELE, 4
Rubyif & A Railsfipythonfi Django. X A& BUXFEFHESEAAELE, 12 Goll & Anil FE H (A EAR St O R W R LR T iX
HEZLH R AL EL N, BhAh, RETE—ANTE E R SR AR5 7 (80, (ER BT SRS 24 BE 2 (84 B 00 4 7 58 Jin R e

ERmEMRER T, A1 —ServeMux It H Al Fl ‘& URLFIF R AL B listAll/pricet/E fihandlerft Rk, XL EZHAC A
e BIRRE 7. SR 53R 176 ListenAndServe B8 % i ServeMuxiz v £ % ffJhandler .

gopl.io/ch7/http3

func main() {
db := database{"shoes": , "socks": 5}
mux := http.NewServeMux()
mux.Handle("/list", http.HandlerFunc(db.list))
mux.Handle("/price”, http.HandlerFunc(db.price))
log.Fatal(http.ListenAndServe("localhost:8000", mux))



type database map[string]dollars

func (db database) list(w http.ResponseWriter, req *http.Request) {
for item, price := range db {
fmt.Fprintf(w, "%s: %s\n", item, price)
}
}

func (db database) price(w http.ResponseWriter, req *http.Request) {
item := req.URL.Query().Get("item")
price, ok := db[item]
if lok {
w.WriteHeader(http.StatusNotFound) // 404
fmt.Fprintf(w, "no such item: %g\n", item)
return

}
fmt.Fprintf(w, "%s\n", price)

IR EX N E M Elhandlers BRI . 25— db.listE — M7k E (§6.4), & XA ME

func(w http.ResponseWriter, req *http.Request)

gl 2 Pidb. listi i 2 3% 51 — NMZICE 2 dbfdatabase.list 57, FTLAdb.listE —N 28 T handlerZ AT NI EL (HEKAEE
HI7iE, LB Zhttp.Handlerd: 19 HANGE B & 4 mux.Handle .

i Hhttp.HandlerFunc(db.list)& — /M ek — /N R A0, B Ahttp.HandlerFuncigz —ANREY . &AW E -

net/http

package http
type HandlerFunc func(w ResponseWriter, r *Request)

func (f HandlerFunc) ServeHTTP(w ResponseWriter, r *Request) {
f(w, r)
}

HandlerFunci® R T 7EGoili 75 12 DML o — LA A 38 U4 T . 1% 2 — N SEEL T 82 D http. Handler 77 V5 [ s 525 . ServeHTTP
FIERAT N T EA S E . HitkHandlerFunc/— ANk R 2 — M2 D VS AL 8, X B R EURIR AN AU 107 A 4
R4 . SEhr b, XAMEIGE— 8 — 3] indatabase PA % ff 7 s AL http.Handlerds (1. —Fhilid & ilistri, —Hb
Wit E Hprice 7 24k,

B yhandlerid it X FiJ7 Sd MR ik,  ServeMuxf —A~J7 fE [ HandleFunciri%, B # A1 LhandleryE AT BUiX # :
gopl.io/ch7/http3a

mux.HandleFunc("/list", db.list)
mux.HandleFunc("/price"”, db.price)

M ETH RIS AR S 5 & RLZ B A — MR, T A E Fweb i 55 48 MW AR 1t T, I Hoe AR FURLKE B AT 148 IR
FIAH Fhandler. AR ZHEE 5 4b—4~ServeMux it B F — K ListenAndServe (RATREFFATID o HEERZEREFH, —4
webfR A HULNS T o Bhah, NSRRI A SR E XHTTP handlert 2355 S, U S e A0 251 4 3 40 2 O Mt 3
XA r1ServeMux sl L 2> EL i BRI -

FTLLA T J5 M8, net/http it T — 4 R i ServeMux 2 DefaultServerMux Al €144 5l (il http.Handle fllhttp. HandleFunced .

16, AT {#i FDefaultServeMux{f Ak % #5 ¥ Fhandler, FRATAH ZH &4 ListenAndServe i % nilfE i mT LA TAE .
SR IR 55 8 1) 25 BR HORT DATRT A s
gopl.io/ch7/http4

func main() {
db := database{"shoes": , "socks": 5}
http.HandleFunc("/list", db.list)
http.HandleFunc("/price", db.price)
log.Fatal(http.ListenAndServe("localhost:8000", ))



Ja, —AEERRR: EIROELTHHREI, webRF &AL —NE R T 4E —handler, Jit Ll 2handlersk I &
TR X Mhandler s B i H 8 17 R o m] LAY il AR S — 52 ZEAE I P 0 L an LA o AT IS T P 32 b PF BIF AR R A IR

2521 7.41: Y& handlerilk & ke ol AR, SREL,  SE AU R A ZE e SR . B, —NMEUN Jupdate?item=socks&price=6 [
T R 23 B T PEAT I B AN B A I B X A B RN TE BN RS TR IR Bl — AR . (R MBS SN R RN
BT ) 7D

%51 7.42:  fBElistiihandleril 304 T B — AMHTMLEI FAE T AR AR . htmlitemplate il (§4.6) 1 B 2 v ikt 7 811



7.8. erroriE [

MAARIFG, AT L QA I MR TE LerrordS MY, 1) HLIRA MR E AT 4. Shr BEiZinterfacei M, XA
A — AR FIEHRAE BN S — 7 ik
type error interface {

Error() string

}
A —Derrortg i 7L UZ 1A Herrors. New s B, & 2R A& A HIEE R 5 BB Il — N error. A errors WA H447:

package errors
func New(text string) error { return &errorString{text} }
type errorString struct { text string }

func (e *errorString) Error() string { return e.text }

7R errorString 2R & — AN IE— N2/ 5, KRN T R ERRIEHRE O (B R M. I RN
A *errorstring i Eerrortk 1 IEerrorStringZ 8¢, fit LLAEASNew i £ 118 F#8 HiT T7 — A Re I A AR AR A AH RS2l . 3RATT
A8 EE [ errorfsi] frlio. EOF Al—AN NI 4745 AH Rl 485V B Merror LG A 55

fmt.Println(errors.New("EOF") == errors.New("EOF")) // "false"

i Ferrors. New R BU2 EH R 1Y, BINAH —AN 7 (K3 2 i Hifmt. Errorf, ‘S &b B F AP AL . FRATH 2 IR1E 5853 F 2

o

package fmt
import "errors"

func Errorf(format string, args ...interface{}) error {
return errors.New(Sprintf(format, args...))

}

HIR *errorstring F] e/ MM BRI RFH, HIdE HFE—. Hl, syscalllfitflh | Goili 5KZERFHHAPL. ELAT &
L, e XA sk Blerrork TR AErmo, JFHAEUNX G L, ErmofErori ik N— M7 RIMEREREE, W Him
JETRHIXFE:

package syscall
type Errno uintptr // operating system error code

var errors = [...]string{
"operation not permitted", // EPERM
"no such file or directory", // ENOENT
"no such process", // ESRCH
Il ooo
}

func (e Errno) Error() string {
if 9 <= int(e) && int(e) < (errors) {
return errors[e]

}

return fmt.Sprintf("errno %d", e)

RTEREAEIE T — MG ErmofE N 2004 M1, #7~"POSIX ENOENTAR L :

var err error = syscall.Errno(2)
fmt.Println(err.Error()) // "no such file or directory"



fmt.Println(err) // "no such file or directory"

errf{E KAL) L BUAE 7 .61,

err

type syscall.Errno

value 2

Figure 7.6. An interface value holding a syscall.Errno integer.

Errnot — M AGAHHR I E AR T, el MERMESHATRE, JF B el AR RE D . RAOTSAERT 117 T#
BB RN DR



7.9. 7l Rk AORE

FEARF R, BT E MRS ARRIE MRS . FA TR —ME O Exprk &R Golli & PERMRE N IEZ M LA
BRI, HEBRIEma efn—1Lg,

// An Expr is an arithmetic expression.
type Expr interface{}

P ZE T R AT OMRD 5 ZulER+, - % WG —JuiAERF-xA+x; P HIpow(x,y). sin(x), Hlsqri(x)H e
e FIINX AP R, RS ARMER S JBH AT . P B loate4 KM . X N il & — L3RIk A1

sqrt(A / pi)
pow(x, 3) + pow(y, 3)
(F-32)*5/9

TR ENEARBRR T AN RE NI, VarkRormu—ANEERGI H. (MRS mE T2 e Lt . ) litera
KRR —AF B & . unaryflbinary BRI R R A — RN ZH R EEHAFRIAN, XEEIERTT LR TR MEXpriid. call
RRRRI— N R BATRSE Ffn7 B R it &pow, singi# sqrt.

gopl.io/ch7/eval

// A Var identifies a variable, e.g., x.

type Var string

// A literal is a numeric constant, e.g., 3.141
type literal float64

// A unary represents a unary operator expression, e.g., -X.
type unary struct {

op rune // one of '+', '-'

x Expr

}

// A binary represents a binary operator expression, e.g., x+y.
type binary struct {

op rune // one of '+', '-', '¥', '/'

X, y Expr
}

// A call represents a function call expression, e.g., sin(x).
type call struct {

fn  string // one of "pow", "sin", "sqgrt"

args []Expr

NTH—MEEZRENREN, TATHZE— A environment e 4478 5 (¥4 T B RO B 1R -

type Env map[Var]float64

PTG Z AN IR AL E LA Evalliik, RATES RIS € ienvironmentZE Bk [MIFIA A KME . IR RIE AL i
BEEANTVE, BATEEIMA B Expriz O . XA S04 AFFExpr, Env, FIVardSH. 5 A FZ 3RO M RA R it vT
DT RS IZAS KA 45 -

type Expr interface {
// Eval returns the value of this Expr in the environment env.
Eval(env Env) float64

RS RFBR—A BAREval 7%, VardSRI XA~ 7775 — A ~environmentE 37 &3, 40X AN &% H fEenvironment
FESGEIXAN VLS IR ] — AN FAG,  literal 67 (13X AN 77 1k 147 B0 (3% 18] & B SEFRIME

func (v Var) Eval(env Env) float64 {



return env[v]

}

func (1 literal) Eval(_ Env) floaté4 {
return float64(l)
}

unaryfilbinaryfJEval /7 ik 2@ M FE RIE N R, AR HE S Fop M BIEA ] b AT BT 55 BBk A 8 — AR,
NEMERE D ERSERER . &5, callfJXANITES 5 Tpow, sin, BiEsqriedBKIZHAE, X5 X B Emath
BRI

func (u unary) Eval(env Env) floaté4 {
switch u.op {
case '+':
return +u.x.Eval(env)
case '-':
return -u.x.Eval(env)
}
(fmt.Sprintf("unsupported unary operator: %q", u.op))
}

func (b binary) Eval(env Env) floaté4 {

switch b.op {
case '+':

return b.x.Eval(env) + b.y.Eval(env)
case '-':

return b.x.Eval(env) - b.y.Eval(env)
case '*':

return b.x.Eval(env) * b.y.Eval(env)
case '/':

return b.x.Eval(env) / b.y.Eval(env)

(fmt.Sprintf("unsupported binary operator: %q", b.op))
}

func (c call) Eval(env Env) float64 {
switch c.fn {
case "pow":
return math.Pow(c.args[@].Eval(env), c.args[1].Eval(env))
case "sin":
return math.Sin(c.args[@].Eval(env))
case "sqrt":
return math.Sqrt(c.args[@].Eval(env))

}
(fmt.Sprintf("unsupported function call: %s", c.fn))

—EIVR SR BN, —AcallFR ik AT REA MR BEE RN SEA . RS R s < B —unary sl g
binaryR AR W RA M RE S K AER ORE PR IParse BAUA SIXFEHD « X4 R & ikEvalJrikpanic. HEHR, GilH—
ANEA fEenvironmentZ & LT Var, R ikEvalr ik iRk B — ARG R . BT 101X Le R R & T DO 78 T SR 2 Exprok
R RIATE T REPAICheck 5 TAE, (HZIERAILMREvVal ik,

FTH I TestEval U2 Xfevaluator i —/ Ml EAEA T AT/ E 11 B IR Wtestingl, (HZ2IUAEATE /It Errof &R & — AN
WERE T o XA BREE I AR RN, XANERME e T EARE R BN RERA A R, BRI
RIEL & B TRAT SRR, B oARERBLHE AN EXMY i E AL AR AR, 88 = AR IE 0K 4 IR F 5 4
AR G

func TestEval(t *testing.T) {
tests := []struct {
expr string
env Env

want string

H
{"sqrt(A / pi)", Env{"A": , "pi": math.Pi}, "167"},
{"pow(x, 3) + pow(y, 3)", Env{"x": > My"s 1}, "1729"},
{"pow(x, 3) + pow(y, 3)", Env{"x": 9, "y": }, "1729"},
{"5 / 9 % (F - 32)", Env{"F": -40}, "-40"},
{"5 /9 * (F - 32)", Env{"F": 32}, "@"},
{"5 /9 * (F - 32)", Env{"F": }, "100"},



var prevExpr string
for _, test := range tests {
// Print expr only when it changes.
if test.expr != prevExpr {
fmt.Printf("\n%s\n", test.expr)
prevExpr = test.expr
}
expr, err := Parse(test.expr)
if err 1= {
t.Error(err) // parse error
continue
}
got := fmt.Sprintf("%.6g", expr.Eval(test.env))
fmt.Printf("\t%v => %s\n", test.env, got)
if got != test.want {
t.Errorf("%s.Eval() in %v = %q, want %g\n",
test.expr, test.env, got, test.want)

XA ARl ARSI e RIE R F AR R T, MlaiR. KERNTEA F R E7RParse
B, BRI go get T HIX MR AT BLE FXA B -

go test(§11.1) fir & 2B AT — AN MWL B«

$ go test -v gopl.io/ch7/eval

AR AT DA FRATE B GHT ED R4 s TE R I L N AR IXAS—FE T 0 U P 481 2 FEL b= 4T ED 25 SR (i Y o 3¢ L 3 451
W fmt. Printfi 7] i 46 H -

sqrt(A / pi)
map[A:87616 pi:3.141592653589793] => 167

pow(x, 3) + pow(y, 3)
map[x:12 y:1] => 1729
map[x:9 y:10] => 1729

5/ 9% (F - 32)
map[F:-40] => -40
map[F:32] => @
map[F:212] => 100

SEIBIR BTN LA AR E S, EEBITNESA T —BE#A .. EEEMREMES T, AT HSHREEIREL
AR LI ERASERIEA H BT R A T LU I R A R B SRS A B AN IR 4 20 JF, RATRT AP (R4S A A RO
HX T 20 8 RPUT — IRIMASR R IR R IE KA F RN AR AT i .

AL FAEExpriE B3N 573 —ANJ57% . Check 5 VATE — MRk sUTE UG 2 i i i . AT S L2 dtsl etivarsZ 4.

type Expr interface {
Eval(env Env) float64
// Check reports errors in this Expr and adds its Vars to the set.

Check(vars map[Var]bool) error

BARHICheck 772 fE/RE Nllo literalFIVard$ B THE AT BRI, BT LA L6282 [ Check 77 vE 23 & [al—nilfif . % FunaryFll
binaryJCheck 77 i2:2x & Je i A BB R 2 B A 2, ARG B IA IR T F 800, AT T eallifyix M7k g et d i IR0 5 2
I B BRSNS, RFBEANKRES 124

func (v Var) Check(vars map[Var]bool) error {
vars[v] =
return

}

func (literal) Check(vars map[Var]bool) error {
return

}



func (u unary) Check(vars map[Var]bool) error {
if Istrings.ContainsRune("+-", u.op) {
return fmt.Errorf("unexpected unary op %q", u.op)
}
return u.x.Check(vars)

}

func (b binary) Check(vars map[Var]bool) error {
if Istrings.ContainsRune("+-*/", b.op) {
return fmt.Errorf("unexpected binary op %q", b.op)

}

if err := b.x.Check(vars); err != {
return err

}

return b.y.Check(vars)

}

func (c call) Check(vars map[Var]bool) error {
arity, ok := numParams[c.fn]
if lok {
return fmt.Errorf("unknown function %q", c.fn)
}
if (c.args) != arity {
return fmt.Errorf("call to %s has %d args, want %d",

c.fn, (c.args), arity)

}
for _, arg := range c.args {
if err := arg.Check(vars); err != {
return err
}
}
return
}
var numParams = map[stringlint{"pow": 2, "sin": 1, "sqrt": 1}

FATHEWA L h AT I B 51 H T 1) A AN RTE (145 R 1% . Parsedi Bt X BT HID £ H— MBS FI Check i £ e
e i LR R

X % 2 unexpected '%’

math.Pi unexpected '.'

I'true unexpected '!'

"hello" unexpected '"'

log(10) unknown function "log"

sqrt(1, 2) call to sqrt has 2 args, want 1

Check 7k IS HE —MVark & &, ZAMEARENTENPRINZES . N7 RIS, X2 i i — s
DM BIEIR A R, W Bk, SXANMEE UL M Check AR Bl USSR, EZRINIX AN VE &M, T LA - Check
THFESHFR A R~ MEASE A NS TP S BN 8 5 A AG T R b R — DS AR A

TESE3.275, AV T — NEG PS4 W0 E R (x,y). BUFEFRATA DAFENT, A e 7 A 8 b g ik 2, JRATA] ARt
—MEIBATI W P R R IE A web B IF BB & 2l XA AR i . FATA MR GvarssRiE BRI AR T2 —
ARG, Ry ) B B——3 bR B34S, BUABATN T I7 [ fe A2 R/hr, IF BIRATAETHSEHT A6 1] Check AR 4 B
B RIER, XA T A 2L N i K H0K40000/MH5EE 2 (100x100MH#%, F— DM H4M) EEXEA.

X A~ParseAndCheck R HURA T fRHT FIRL 25 20 BRI i 72 -
gopl.io/ch7/surface

import "gopl.io/ch7/eval”

func parseAndCheck(s string) (eval.Expr, error) {

if s == "" {
return , fmt.Errorf("empty expression")
}
expr, err := eval.Parse(s)
if err 1= {

return , err



}
vars := make(map[eval.Var]bool)
if err := expr.Check(vars); err != nil {

return nil, err

}
for v := range vars {
if v I= "x" && v != "y" && v = "r" {
return nil, fmt.Errorf("undefined variable: %s", v)
}
}

return expr, nil

AT SN web S, FTE FATHR MY HZ FIX M plote& 0, XA i £ Flhttp.HandlerFuncAR LK 25 4 -

func plot(w http.ResponseWriter, r *http.Request) {

r.ParseForm()

expr, err := parseAndCheck(r.Form.Get("expr"))

if err = nil {
http.Error(w, "bad expr: "+err.Error(), http.StatusBadRequest)
return

}

w.Header().Set("Content-Type", "image/svg+xml")

surface(w, func(x, y float64) float6s {
r := math.Hypot(x, y) // distance from (@,0)
return expr.Eval(eval.Env{"x": x, "y": vy, "r": r})

1)



| locaihostB000 ot Taxpr=: %

0 =
(&= C #fi | localhost2000/plot Texpr=pow(2 sinjyll"pow(2, sin{x)/12

Figure 7.7. The surfaces of three functions: (a) sin(-x)*pow(1.5,-r);
(b) pow(2,sin(y))*pow(2,sin(x))/12; (c) sin(x*y/10)/186.

IXAplotek HUFE T RIS B AEHTTPIE R A 8 5 1R IE It B Bk B — AN AN R E 4 R . XA 4 R HORK H 5 Rsurface-
plotting 2 /7 (1 [F 72 s B P AR IR % 4, (HRBETHE —ANH PR RIE . MR R E L TX, yHEEr. i Eplotii
surfacek %1, EwlZgopl.io/ch3/surfaceH 1 FEE iRk AL, BSUE & W] LLEZ plotHh 1) B HUR 4 Hio Writer{F A S8, AR A [l 2
1) B ¥ ffllos. Stdout. 7.7 SR 7 B R2 5 A (1934 il T

PR3] 743: NEXprifg il —A>String /7 kAT EISE U AIEEM o 24— AT RO, B2 R U 5 25 BT R REVA M -

Y531 T14: 52 S HTEH 2 Expri K KRR SE TR B OB IERAE Gl o e B SR T P R MERTT B BDParse i R
SRIERANFRBIRI L], O TRV E R RE T BRI —MEVER (83 dkkparseriZ ) .



%21 7.45: 95— D AFRAERA B SIS R, ) RN R TERR R NIE, RS R it 5
RIEAME IR LA BRI AR
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7.10. KW S

MM = R ME AR TVE R E, T8k R EERR G (TY B 538, KRR — MR ERAMTR R M, —
AT E A B SR AR R BRI B AT S IR RC.

RHAWMERE. H—F, WURETERUTE N EARER, SRR S8 ExEh SRS BATHA . mRX M)
T, RMWTE NAREXNBIAME, MR TNRAET. WAIEU, RIS = WS R R P AR f . wRie s
R, ETRXMEME S Hpanic. 140

var w io.Writer

w = os.Stdout

f := w.(*os.File) // success: f == os.Stdout

c := W.(*bytes.Buffer) // panic: interface holds *os.File, not *bytes.Buffer

S, GOCRAR RT S ISR TR R O, AR R S R R XA AR T, ARG TR T, BiME B IR
R AR E— A MR RAE R (4% D, (EDR SR RMT. BAihid, xb—ME H A A 5 e 12K
RT3, B TR DRI T iR A GRHEERD , [EREHRI 1 OEN SRS SRR AE R

ETHRHE AR EFE, wilrw#iFEf os.Stdout R EAT1ANE — MBI os.File , (HRBREWRE— o Writeri B 5
HNATEH S BIWrite 7 i, SR T rwAR Bt I A E Read 15 i

var w io.Writer

w = os.Stdout

rw := w.(io.ReadWriter) // success: *os.File has both Read and Write
w = (ByteCounter)

rw = W.(io.ReadWriter) // panic: *ByteCounter has no Read method

QR & BRAE RO G2 — 0l {E, B ARNRHMNT & FIZRER A A XA RAUMT F #E2 R AT LA ZER — A58 D IR
BOA CEARTRESES) MlS, FOvERIM QIR ERIE R, B 7T nildE DE R .

W= rw // io.ReadWriter is assignable to io.Writer
w = rw.(io.Writer) // fails only if rw == nil

L HLIRATH — A DB AU E [, I HIATE RS B0 e 2 — ek R A . W SRS 5 BAE — B
AP RABEBRAE S, B TFRE L, XMRAEA AL RGN 5 A panic(H AR il o] — MRS S — AR, XA
H— BRI A /K AE -

var w io.Writer = os.Stdout
f, ok := w.(*os.File) // success: ok, f == os.Stdout
b, ok := w.(*bytes.Buffer) // failure: lok, b == nil

AR IR 45— A 2 ok A R . WIARIXAMRIERIL T, 4okt itfalseff, 55— A5 RAET W = KB EAE, &
JX&WU%’-I—'WE%* | niIE’\] *pytes.Buffer %’éﬁﬁu

A OKGIRA T S T e e F T 4 o BRI R A S AbIX A3 AR 7 -

if f, ok := w.(*os.File); ok {
// ...use f...
}

RS MRS R — MR, AN G WERKNZREL ERTA LA — MR AR R, XN EMANRESE &R
B, W07R X

if w, ok := w.(*os.File); ok {
// ...use w...

}
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B fLos B M AE IR M U HHRSE G . VOR] LA AL MR I IR R R, (B =R IR L AT AN R Ab B S Bz
R O TOIERAE) , AR O TERAE) , MURIEL . osl e fit 1 IX =N Bl e HoRoxt 45 52 I B IR (E R IR R IK
BEAT I3

package os

func IsExist(err error) bool
func IsNotExist(err error) bool
func IsPermission(err error) bool

RIX LI — AN Z 2R SCBUT RE 2 BB IR B DB E TRE TS,

[

func IsNotExist(err error) bool {
// NOTE: not robust!

return strings.Contains(err.Error(), "file does not exist")

{EZALPRI/ORE R IZ A ] BE— DA S — AP S AR AN, T LIXFN T G IF A I ELX AR R 1) I RT E 2 it & A AN R (K 4 R0
Bo MRS RES, @R R BT T e SRR E B0 B DU 5 ORISR A TR, B T2 R ARRD R AN
e

— AN A EE R T SR AT — A B T TSR R R S5 AL A R . os LA R LT —AMPathError2 U SRR 78 SCF I A2 34 ik B 1 1)
K, 14 Openiliz DeletefffF, 3 H. € ST — MY LinkError ) 2R A KAl 5 1 B /N U BR A2 1354, 14 SymlinkfiiIRename. X
T /Zos.PathError:

package os

// PathError records an error and the operation and file path that caused it.
type PathError struct {

Op string

Path string

Err error

}

func (e *PathError) Error() string {
return e.Op + " " + e.Path + ": " + e.Err.Error()

}

K22 $0i F 5 # R fniE PathErrorsH HLE i 1 F AR A B Error J7 125k 88— A BE T U4 1% . /R4E PathErrorff) Error 7 2 fi] B i X
ey BE R R AR BRI B, PathErrorfI G M R4R T P38 IR IRALE . 8 77 T B0 P 2870 I 35 St I 1 1) L Ak 2 70 DA —
Tl IO AN 57— P X 23 FF 5 ELAAR 28 B2 4% 5 mT LASR (G B 22 (415

_, err := os.0Open("/no/such/file")

fmt.Println(err) // "open /no/such/file: No such file or directory"
fmt.Printf("%#v\n", err)

// Output:

// &os.PathError{Op:“open", Path:"/no/such/file", Err:ox2}

R =AM IR EUR B A TAEM . Bl R R IsNotEXist, ‘& &4 & S — M4 iR flsyscal. ENOENT(§7.8) a3 AT 4 (145
R0s.ErrNotExistifl %5 (Rl LL7E§5.4.213 Fio.EOF) ; B &4 *patherror , ' EFHI4E 17 /2 syscal.ENOENT Flos.ErrNotExist
iy —

import (
"errors"
"syscall"
)

var ErrNotExist = errors.New("file does not exist™)

// IsNotExist returns a boolean indicating whether the error is known to



// report that a file or directory does not exist. It is satisfied by
// ErrNotExist as well as some syscall errors.
func IsNotExist(err error) bool {
if pe, ok := err.(*PathError); ok {
err = pe.Err

}

return err == syscall.ENOENT || err == ErrNotExist

X AR E R SE R -

_» err := 0s.0pen("/no/such/file")
fmt.Println(os.IsNotExist(err)) // "true"

WERER RN B 45 B R N RM AT, 2R PathError (4 ML NPT, i anissd — A% fmt. Errorfe& SR . X4 2%
LA RIERAE G, B R A% (Bl 2 AT



742, i@ 2R = 1 AT N

TR BB 4R Finet/nttp fl Hweb IR %5 25 1 57 5 AHTTP LB (filn: "Content-type:text/html) [543 HALL. io. Writerd F1 28841
BEWREHTTPIRL: 5N 'E BT R RIE B FA N web R Wias 1.

func writeHeader(w io.Writer, contentType string) error {

if _, err := w.Write([]byte("Content-Type: ")); err = {
return err

}

if _, err := w.Write([]byte(contentType)); err != {
return err

}

I coo

K A Write 77 i%: 75 ZA% N — A byte Ul T BAI A B 5N HHE AR — D775 8, FTUABATH ZE M loyte(... ) BEATHefe. XA LN A7
I HA— A D, BRI PE WAL R4S T LT AL D E T . AR FRAVESEX & — M web 5545 % O 2 3F HLIRATHI MR 2 B3k
ARIEA WAE I BCAE IS5 2R IR AR 12 e X HLERATT ) LA S ft N A7 0 RE 4

XAvio. Writerd: M 5 VR IRA1SC Twie G I AR B ME— R 08 2T ES AT I A . RBAIE Hnethttp F 1A%, &
TEEEX AR W B R Bl AR — A RV 8B @S A IWriteString J7vk s X A7 10438 6 25 20 e — AN I
POl COXARGE BRR st —FE, (HJZVF2 0 AL io. Writerds I ) 55 B 2870 [H] i th 45 WrriteString i, £

1% *bytes.Buffer , *os.File fll *bufio.Writer o )

AT GBS 0. WriterZ KU i Bw, R BIE BIFHH WriteString 7% . ESZIRATAT LLE LA RAE XA THikm s 1 ) BAT 288
M = AR TR W B AR SR AL R IX AN ETE A

// writeString writes s to w.
// If w has a WriteString method, it is invoked instead of w.Write.
func writeString(w io.Writer, s string) (n int, err error) {
type stringWriter interface {
WriteString(string) (n int, err error)
}
if sw, ok := w.(stringWriter); ok {
return sw.WriteString(s) // avoid a copy

}
return w.Write([]byte(s)) // allocate temporary copy
}
func writeHeader(w io.Writer, contentType string) error {
if _, err := writeString(w, "Content-Type: "); err != {
return err
}
if _, err := writeString(w, contentType); err != {
return err
}
1/

N R E R E S, AT A B B — AN T A o BwriteString 1, B ERA T DAEOR#E R E 1E Hvio. WriteString i
R, X2 A — Ao Writerd 1 5 N 445 8 (R4 75

AT B AT 2 AETE T8 & T WriteString 77 AR AEE A B 18 2 TR AN T BT NRARMEE O . M H— A Bk 4
ST 1 R E T A T i A stringWriterdZ: 1, T AS AT AT E AR AME O RR R R R, 0B T 0B AR T — MR
B XMBIE R, R AN A R N XA, SR )5 WriteString(s) 5t 7 7% 24 U1 Write([lbyte(s)) A HH IR 2R -

interface {
io.Writer
WriteString(s string) (n int, err error)



/o WriteStringic s [ e, BRI EHREN DA A RES KL eI 7 FRERIMBL. & XM A 7 %R
HFRHL T XPRFEAT NI X T Goili F T, Ak A AR MIE S HEA T RIGHET, RS eRZEANE-S
NERBNREL, HRAES TR I LA — A . B T 28 Hinterface{}, & M R RUAR D> R 4035 & g S8l o

T writeString B& HfE ] — N 8B F SR ANTE — N R DR R ME R TR AN EIEARIE O, I HIURE R, ERE
FHIEANBE BARER CURAT 0 o XA AT ABAR L 0 P AN TR IR 90 Bl B9 326 102 — b HE R inlio. Read Wrriter 8l 7 52 SR
stringWriter .

X th & fmt. Fprintfed £ 4 W H e B (i X 201 ‘e erroral & fmt. Stringerd% L M . 7Efmt.Fprintf A %6, A — AN AN R e G i i
AT BRI, AR TR

package fmt

func formatOneValue(x interface{}) string {
if err, ok := x.(error); ok {
return err.Error()

}
if str, ok := x.(Stringer); ok {
return str.String()

// ...all other types...

DR AL R AN PN D R i — A, B L 4 D o M E R T e RN AL, BRI fIcase sl & iz 24— M
RIS ARAC BB e 26, BRATTRT DAFE ST 238 AT R Ao (A SEBLA .

B, EBRRAL A String /772 (1 258415 2 fmt. Stringerh U E IUAT Y, AT ARIR Bl —ME S ITEERF .
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PO LA ROR 5 N . 5 —A R, Llio.Reader, io.Writer, fmt.Stringer, sort.Interface, http.Handler, Flerrory
AL, AR RIA T XA 1 B SR AL R AR, (ER B T AR M40 A5 R e AR KR A B 4 . L SHET
Jridib, WA REAREZEE b,

B AN A — AN DB PR 2 A AR RUE 0 E 0 0F AR X AR O YOS R IZEE I union (k&) « WS Fkaha
Wb DX )X LSRRG H R — A DA — . XA 0, B e T RSB R X AME O, TARE THROMIE (ke
WSEA Lo/, IR HIRA RS B R FRATR BLX R 5 2068 A2 1 4538 Jydiscriminated unions CRIFHRERAD

WK AR X R AR, PR g2 B aX PR 7 2024 1 /£ subtype polymorphism (72K %2%) Al ad hoc polymorphism (JEZ %k
2, HREATRERCEZREATE . W TARFR N, BATK S RO — L5 R o7 U657

ME BT S —FE, Goili & & il — M SQLEE A HIAPIE 4 ol 20 0 v [ %€ B ES7r MARAL BB 22 73 OF . — N 7 rTRER
AERAGIXRE

import "database/sql"

func listTracks(db sql.DB, artist string, minYear, maxYear int) {
result, err := db.Exec(
"SELECT * FROM tracks WHERE artist = ? AND ? <= year AND year <= ?",
artist, minYear, maxYear)

I aoo

Exec/7 i HISQLF i & B AL M 7457 85 (P I N?'s SQLF M ER SN SHMNE, e Rt —MiRE, — M, —4
FAFR, B X A7 MG 7 0 T DA B e SQLEE NIt X P Bk st A8 5 T 7T LI R R AN 9 2 AN IE B 1151 3¢
RAEEHIEWE ). FEEXecRR AT, TATTRESIRBNE FHIZHK — D EEL, Ekf DS RERRREHSQLFHET 5 .

func sqlQuote(x interface{}) string {
if x == {
return "NULL"
} else if _, ok := x.(int); ok {
return fmt.Sprintf("%d", x)
} else if _, ok := x.(uint); ok {
return fmt.Sprintf("%d", x)
} else if b, ok := x.(bool); ok {
if b {
return "TRUE"
}
return "FALSE"
} else if s, ok := x.(string); ok {
return sqlQuoteString(s) // (not shown)
} else {
(fmt.Sprintf("unexpected type %T: %v", X, X))
}

switchifi 7 7] DL ftif-elsefif, anix/Nif-elseBEx —i& B AR MR . — AMEEIItype switch (GREIFFIC) W] LARIAL R BT 5 1)
if-elsef .

EEREARERT, —DRBIF AT switchiB A —FE, B EN R EX. (type)— "B H T 8t 7 i Etype — I HAEEA
casefi —F|Z AN, —NREFFREFXANBE OERZhERBUE D24 A . X nilifcaseflif x == nillGEL, FHix4
defaultfficasefl1 4N H Ecase #EARILEL A ILILAL . — 4N %FsqlQuote ISR AL 1] fE 2 iX ticase:

switch x.(type) {
case 8 I soo
case int, uint: // ...

case bool: I coo
case string: M coo
default: I soo



F(§1.8) i dswitchifif) —#f, & —A~caseXWIBTFIIFATHE, JEH L —DMLEKBIN, XA caseH N A BT, 24—
AN Z A case BB IE RS, caseMIT Ml AR EE, KA e M -caseFIRT ILALMT1E ML . default caseAfxf 3L e caself]
RERETTHEN. A RUIEERE.

R BIEER A b, 4T bool Mstring 15 1t (K132 5 75 2L S 5 17 M S UK . BEONIZ/MERE R, RAFEAH —4
FRAIEI, B BLR R E SR E B M EEEA > case MU N BT AL &

switch x := x.(type) { /* ... */ }

REBAICEKH IR M A A Jax; MRS —F, EHEELZRE LK. M—Pswitchif i, —AFRAIFCEa )
BT -MEFR, B REXHE ORI R MR R F—caseth 2RI BIE— N HIMFIEF

8 FH I BUFF S P 2 % 205K 5 5 sqlQuiote b 4522 L1 A bR B30 N () 375 0 -

func sqlQuote(x interface{}) string {
switch x := x.(type) {
case
return "NULL"
case int, uint:
return fmt.Sprintf("%d", x) // x has type interface{} here.
case bool:
if x {
return "TRUE"
}
return "FALSE"
case string:
return sqlQuoteString(x) // (not shown)
default:
(fmt.Sprintf("unexpected type %T: %v", X, X))
}

TEXANEA R EE R, AR —H A case N, L EXMIXA caseffIZRAHMIFE. i, 2FEx{Eboolfficase  EboolZE R Al
stringfficaseth f&stringZé i . TEFTE HEHIEN S, ExEswitchiZ HX G HRM () ; XA T hBEEN S
interface{}. 4%/ case  EAH R HRIER, HhimintFluintf 5oL, AT 0] DUR R 5 I & T IR Le 15 0

REsqlQuotefZ sz — MEREHMN S, HRXNMRBRARTECMSHITE KA K —caseM iz T R4 W, HEBRNES
panicti“unexpected type™ il .. EIAXIIZEE Zinterface(}, (HRZATIEEINNZ—Aint, uint, bool, string, FInil{EH
discriminated union (FTRBIEEL)
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#4.5% 15 R T 10fa 18 Flencoding/jsond 1 fIMarshal flUnmarshal & kK JSON SRS & #e i GoiE 5 5 454 . encoding/xml
ARHE T —AMHLAPL. S 3RATARR 1 — A SCRR (1 27~ B F encoding/xm a2 1R 7 8, EE TR Z A2 PP 3 AN A6 2011«
encoding/xml iR fit T —ANEALZ I3 TARC AP FXMURIG . 238 FARCHIRE AR, SARBT S8 2040 AR 2 —ASFRdif s
DA B kR0 268 — StartElement, EndElement, CharData, #MComment— 45—/ #Zencoding/xmlf i) BARK A . 44
%F(*xml.Decoder). Token ) F #B & [8] — M xid o

X B IR R A AN APIAEOE 5 43 :

encoding/xml

package xml

type Name struct {
Local string // e.g., "Title" or "id"

}

type Attr struct { // e.g., name="value"
Name Name
Value string

}

// A Token includes StartElement, EndElement, CharData,
// and Comment, plus a few esoteric types (not shown).
type Token interface{}
type StartElement struct { // e.g., <name>

Name Name

Attr []Attr

}

type EndElement struct { Name Name } // e.g., </name>

type CharData []byte // e.g., <p>CharData</p>
type Comment []byte // e.g., <!-- Comment -->
type Decoder struct{ /* ... */ }

func NewDecoder(io.Reader) *Decoder
func (*Decoder) Token() (Token, error) // returns next Token in sequence

EANEAT F 121 Tokend % & — AN AR BIECE 61 F . 40103 1 fnio.Reader ] B 142 BeElili 2 & M BSR40y, X et T
PLEIE HFT I Sl fEX ANl b A AR R S — Mo A o AR, TR PTG A B AR (W AR A 0 e e A B i, T
AR PRI ERB LT A % SR e R EBUE H — R K case i & kit TR IR ; XA casefitTEg—4
case A NAMIZHE .

T xmiselectiE 7 AR BUR AT BIE — M XMLICEH AR e (63K TR SOR . A EHIAPL, el MERIN E— RS E T
YT M SRASZLBARALIZ A SR

gopl.io/ch7/xmiselect

// Xmlselect prints the text of selected elements of an XML document.

package main

import (
"encoding/xml"
"fmt"
"io"
"osh
"strings"

)

func main() {
dec := xml.NewDecoder(os.Stdin)
var stack []string // stack of element names
for {
tok, err := dec.Token()
if err == 10.EOF {
break

} else if err l= {



fmt.Fprintf(os.Stderr, "xmlselect: %v\n", err)
os.Exit(1)
}
switch tok := tok.(type) {
case xml.StartElement:
stack = (stack, tok.Name.Local) // push
case xml.EndElement:
stack = stack[:len(stack)-1] // pop
case xml.CharData:
if containsAll(stack, os.Args[1:]) {
fmt.Printf("%s: %s\n", strings.Join(stack, " "), tok)
}

}

// containsAll reports whether x contains the elements of y, in order.
func containsAll(x, y []string) bool {
for (y) <= ) {
if (y) =0 {
return
}
if x[o] == y[@] {
y =y[1:]
}
x = x[1:]
}

return

A main B 5 A8 B — /> StartElementt, BHEIXAN R RE R — MR E; IF BB FIEndElementt, B4 BRI
AR HEH . X ANAPIHRIE T StartElementfIEndElementft))7 51 ] LA 58 & I ULHAL, & R7E— MRS R F . SR
%, Zxmiselecti8®|—/NCharDataltt, R L4tk HHFHE S HTE B 62T S EUE N ICER B FRIE 4 240 A R ST

T A AT B R BLE P 2 divoe 3R N Ih2 e R SCAR . BRI RXMLE SISO, JF e B Ot R XMLSCR S U .

$ go build gopl.io/chl/fetch

$ ./fetch http://www.w3.org/TR/2006/REC-xm111-20060816 |
./xmlselect div div h2

html body div div h2:

html body div div h2:

html body div div h2:

html body div div h2:

1 Introduction
2
3
4
html body div div h2: 5 Conformance
6
A
B

Documents
Logical Structures
Physical Structures

html body div div h2:
html body div div h2:
html body div div h2:

Notation
References
Definitions for Character Normalization

521 747§ Exmiselectf LM ik o st AU W] LUBIE A4 AR £, r LLBE EAICSSHE A BB Tt illn— MRk

<div id="page" class="wide">

1763 A LA VT ACid 03 class 7] I A e (1 44 BR R EAT e 3%

%5 7.18: (RS THRICHIMEIIAPL, 455 — 41T DU U B XMLSCRY AR XA SORY AT AR 105 8 55 OB PR 7. 5 s PR
M: CharData™i siZm SUAFFTH, A Element™ iRl dn & KT R A EN TR, B—AIeE 0 ifm — 73S

PRATBEARHL T TH ) 58 SCEXH A 5 o

import "encoding/xml"
type Node interface{} // CharData or *Element
type CharData string
type Element struct {
Type xml.Name

Attr [Ixml.Attr
Children []Node
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BB, BT Gol i RS RE AR RN, R i T T RS IR AU S R A IR
H, e isE—MUE =L NEFXAMT . ZAE DR ARERIR; EAIHA — NS IR, AT UEH S Sl
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HEAT TR A FR %

A O H—ANE— ( BAR SRS AT — AN A, B BT R, XA ARSI RERIX A B DA E A — A R R
Ao OXFREBLR, AN TR AR B AN I — AN 7 2

KATEGOH & H R A M A 2 (28BSt — AN O A B2 O, B S TR E Sl h R ok . S5 R
B/ FIEE (] B9 (2% Flio. Writersl, fmt.Stringer—#E A5 —AN) HUE/NWEE L . 28RN, NSO ER S e . o T
B OV — AN HIbRUE L2 ask only for what you need (R BRI L)

BATTERK T St methods 4 12 5] i FE . Goll & M A%t 5 RUAR K1 R S RF AT, (RIX R AN R 1R R B A F X — Ui . AT
TR T B AR — A ST R ML R A EATE QR AL, REPESEIERA X, WE—F, EARRT LR TR
Kinput.ScaniX BT AR Ik, 52 AR I ) 83 ) e 250 A fmt. Printf.
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FRFEFARFEIN BEAT 2/ MES R, BEEREFRAR, JERIEFF R E 2, Webli 5548 & — U BT ETTRIER . TR
FL A1 T Lapp 7E VR 42 P T ) I3 22 5 A AT A5 P i ST 25 R 46 R o B3R A% S AL AR 3 ) - B, 50, S
U 2 F IF AR B O R R SEIR LAFE 70 R BT ST & K 2 Mo THEEALI MR RE AR AR AL DA R 2P R T I G

Goi& & I RILF W LRI A Bk sz il. A& iHfgoroutineMchannel, 37 35 i5 /538 15 #F2” (communicating sequential
processes)E i i FHCSP. CSPZ—FIUR I R ImFRHEA, fEIX A Jm Rt B H & E AR R AIZ 1T S (goroutine) R A% i3, R4
KEZHEH IR IRGITE B —SLfrh . HORB R FONER M IR SEMILENE, MRARERENFRES 5L
RIEFFHE T e & AR — 2, SEOm B SR NG — eI R T i 2R M0 RS A0 B B

REGoM IR R-MZ AR IEZ —, (HIREFRIAIERIEFIE AR M, 7L MEFR T o 70 I B A A S A R AT R N B
IR R B — KRR, HEFER A A8 — E e IR SR B X AN T P KR



8.1. Goroutines

FEGoIE EH, FF— IR IIAT e /E—goroutine. ALK B —MEFA WA RE, —AWEBULIHE, H— Mg R,
AN BB F 2 B R R . — MR SRR — w8, REHEH S~ WREFTEEZD
goroutine, X P> R B AN AT e A AR [ — I 2. B BB BIXFE N — MR

WA AR R T E F IR AR R, B4R ] DL B it goroutine R ELAE — AR RS, X ARREE W] LS HH — 2K IEHR IR
J¥ 1 . goroutine FIZEFE 1) 45 X 5l 2 7£9.87 T if

YT RN, 3R E— Al goroutine 1247, FATTM 'EZmain goroutine. ¥iffgoroutines: FgoiB AR AR . RIS
Bk, goiEAIRE— N ME A B BT AR A AT N ESe B g0, goiE )£l A A R K BR BE — B i goroutine H3E 4T . Tigo
TBA)AR B S EHh 5E il

() // call f(); wait for it to return
go f() // create a new goroutine that calls f(); don't wait

N1, main goroutine X THEL AR A REAN M EEAS N LR AE . TR R AUE R RAIE IR, TSI T R R, 7R
I FATAEAE AT B B — AT W BAR POR R IR MOARAE IE WIS AT, P DL A — A Bl imi ) /N [T b

gopl.io/ch8/spinner

func main() {
go spinner( * time.Millisecond)
const n =
fibN := fib(n) // slow
fmt.Printf("\rFibonacci(%d) = %d\n", n, fibN)
}

func spinner(delay time.Duration) {
for {
for _, r :=range "-\|/" {
fmt.Printf("\r%c", r)
time.Sleep(delay)

}
}
}
func fib(x int) int {
if x < {
return x
}

return fib(x-1) + fib(x-2)

BNE R TIPS, fib(45) I RIh R R, Jf BATERZS R

Fibonacci(45) = 1134903170

WG FREORE . FRBOR B, FTA fgoroutine#i i HEATHT, FR/FBE . BR T N REUR e BE& B2 oh, B H
BRI IERE W L —Ngoroutine sk T BT 73— N EITAT, (R JE AT LUE B — R 5 SR SEBLX AN B Y, J@idgoroutineZ B FE(E K
ik —“~goroutineif sk H & [figoroutine, FFil:#i% K figoroutine B 1745 AT -

B — I B PN (R B U AT AL I, spinning AOSEW BRI TESL . A3 BIFEMSL I BB, HPIA B B R AT



8.2. /i~ f5l: I & FIClock Ak 5%

W2 G2 IR KBS F I — M, BT IR%5 38 2 e SR I R R AbBRAR 2 3 MR P, XS — ek B T4 A IR %
Uige TEAVNTIH, AT UHEQOW & Hinettl, XAMUIRMLIRS — AWML % il ol IS 25 T2 5 R AR, oI & ()@ (5 2
FTCP, UDP&# Unix domain sockets. 7E5— = A1l it Minet/httpf B 7%, HE Znet@ I —# 5.

FRATHIEE — 3R — DT SAT (I B IR 55 s, 8 AR — R BioRs 2 i i 1) 5 2808 7 i«

gopl.io/ch8/clock1

// Clockl is a TCP server that periodically writes the time.

package main

import (
"io"
“log"
"net"
"time"
)

func main() {
listener, err := net.Listen("tcp", "localhost:8000")
if err 1= {
log.Fatal(err)

}
for {
conn, err := listener.Accept()
if err I= {
log.Print(err) // e.g., connection aborted
continue
}
handleConn(conn) // handle one connection at a time
}

}

func handleConn(c net.Conn) {
defer c.Close()
for {
_, err := io.WriteString(c, time.Now().Format("15:04:05\n"))
if err = {
return // e.g., client disconnected

}

time.Sleep(1 * time.Second)

Listenef #0118 T — net.Listener(fI5t R, XA R 0T —ANMZ0s 0 EBRER:, EXAFF RN TCPH
localhost:80003i [ 1. listenertf R ¥IAccept/T ik HEEIH%E, BB —/MHERE 0, AR5 4R E—net.Connkt kR RIX A
puzE 7N

handleConn i 42> kbl — A58 B & P i e . 75— MordBAEh,  fitime . Now()ZRECHRIR %I, RS 815 . hT
net.ConnsZB T io.Writerf2 11, FRATTFT LABE BB AN A XAFEIER & —EHIUT, EHBIENKMK. 5] §E MR R % 5% F 5
WiTF%Es, X PhB L T handleConnifi 34 fldeferifl F S I IR S5 2 M AO 14, ARG IR A1 B - SR8, 4REers T — MERE K.

time. Time.Format77 i 4k 1 — s 0tk F AN (045 2 107 e B IS 80 — M AR IR AT feag Ui 18], i A4 X
AR B 7€ JMon Jan 2 03:04:05PM 2006 UTC-0700. H8/MEEZ-(AJL, Hbr, —MHIEILR, 55455). W EALMERMIECRA
R IEAEAR  HBUEBR R B8 S AR NS B AT I A% U TR o 72 BT 7 RATARE T . 28R . timets
HUE CT R Z hrdErS 4% 30, thintime. RFC1123, FEHEATA% sUAL I Al fFtime. Parselty, tha FIBIIRFEHSRIE . (Bt XJfEgo
EE M EE S M A — M s . o RF B ER TR R R 1UA2H T340 50 %R 4EUTC-0700, MARHEIES
HAFEY-m-d Hiiis—FE, 498 7 IX B AT LA 123456711 77 R, (812 WA RRET)

N T EREGFRMRS A, BAIFE—AZE kT, WiinetcatiX N T H (ncdr4), XA T H AT DU SRIAT M 4% ek

$ go build gopl.io/ch8/clockl
$ ./clockl &



$ nc localhost 8000
13:58:54

13:58:55

13:58:56

13:58:57

~C

2 PR IR 5% S AR I )R T ok, FRATHI Control+Cok il % P i MIFAAT, 7EUNnIXRSE L, (RSFE BINCIXFEMIMARL . WIERAR
MR GERA RenciX D T H, AR DU telnet e SLBLFIFR AR, 2035 th ] DU BAT R M H3X AS Hlgo S B il . fitelnetie /7, A
net.Dialigt n] LATH] f b B1) 2 — DN TCPIE S :

gopl.io/ch8/netcat1

// Netcatl is a read-only TCP client.

package main

import (
"io"
"log"
"net"
"ost
)

func main() {
conn, err := net.Dial("tcp", "localhost:8000")
if err = {
log.Fatal(err)
}
defer conn.Close()
mustCopy (os.Stdout, conn)
}

func mustCopy(dst io.Writer, src io.Reader) {
if _, err := io.Copy(dst, src); err != {
log.Fatal(err)
}

BAEF 2 NER TR, PRI A A SR b it g, BB Send of filef s /Bl KA HR . mustCopyiX A K,
MHEATRUA I B AERATFEN TR kAT — NI, KRR DIFRANmE 1, AR r e g i —
AN, AL S AN R

$ go build gopl.io/ch8/netcatl

$ ./netcati
13:58:54 $ ./netcatl
13:58:55
13:58:56
~C
13:58:57
13:58:58
13:58:59
~C

$ killall clockl

killalliy & —Unixfir &7 LH, 7RS4 R s T 44 UL RE A2

B AE P b AR B — AN R SR AR, X REIRSS S A AR AR L ) SR AT s RO FRATTIE B IR & AR 1) — I ) R e A3 — A
ZP R . ATIX B RS AR SN, R SCRFIER . #fEhandleConn g B A M I Ingo e T, kR
handleConn/¥ i I #5 3 A — 3457 ) goroutine .

gopl.io/ch8/clock2

for {
conn, err := listener.Accept()
if err != {

log.Print(err) // e.g., connection aborted

continue

}

go handleConn(conn) // handle connections concurrently



BUAE 2 A )7 g ] DA TR I RS R 3 7

$ go build gopl.io/ch8/clock2

$ ./clock2 &

$ go build gopl.io/ch8/netcatl

$ ./netcatl

14:02:54 $ ./netcatl
14:02:55 14:02:55
14:02:56 14:02:56
14:02:57 ~C

14:02:58

14:02:59 $ ./netcatl
14:03:00 14:03:00
14:03:01 14:03:01

~C 14:03:02

~C
$ killall clock2

#5>] 8.1:  fEclock2K LR NS HUE i 115, ARG5S —MclockwallfFe )7, X AN Al LRI 5 2 A clock 5 #5815, %
55 s FRERIURT ], FF HAE — D RAR B — IR BRI iR S IS5 R, AT IR L 0 A T R BN SRR . R B |
A SRR S5 5 T LR AT, AR IR A 5 45 B AE AN R L& LT s sl 7E ) — G L Es L2 AR M), X e sz ) W W A [ A6 i
H, BERECEARNNX. §F Xk

$ TzZ=US/Eastern ./clock2 -port 8010 &
$ TZ=Asia/Tokyo ./clock2 -port 8020 &
$ TZ=Europe/London ./clock2 -port 8030 &
$ clockwall NewYork=localhost:8010 Tokyo=localhost:8020 London=localhost:8030

%21 8.2: I ADIFRFTPIRS &% ARSSERIZMENT R Bk — L5 &, tillleddr oK UIH 3%, sk P e 30, getfnl
sendKALHMSCAF, close RIS, RAT AHIARHE fftpdr &0 AE N ) i, BE A LLE Sl — 14>



8.3. nHl: IF K KIEchofik 5%

clock I 45 2  — MERAR &t — 1 goroutine . EA T FHIRAT & A —echoflR 55 4%, X AMRSSEREAN %+ &4 £ Mgoroutine .
KZ HechoR U 2 IR BIBA T IR 1 A ZS, BT X AN &7 5 1 handle Conn g #AT i 1) —#+¢ :

func handleConn(c net.Conn) {
io.Copy(c, c) // NOTE: ignoring errors
c.Close()

ANEH BB Kecholik 55 Rz — A Scbriechoff) [, Ff H—IF 42 K BHELLORF R A HRK", Z R4 —/PERAER
R [ —ME PN Hello, RS —A4/NG TR hellof s B # Wi AL /N 2R, & RN fhandleConn(i%7E: KA
E I K IT):

gopl.io/ch8/reverb1

func echo(c net.Conn, shout string, delay time.Duration) {
fmt.Fprintln(c, "\t", strings.ToUpper(shout))
time.Sleep(delay)
fmt.Fprintln(c, "\t", shout)
time.Sleep(delay)
fmt.Fprintln(c, "\t", strings.ToLower(shout))

}

func handleConn(c net.Conn) {
input := bufio.NewScanner(c)
for input.Scan() {
echo(c, input.Text(), 1*time.Second)
}
// NOTE: ignoring potential errors from input.Err()
c.Close()

PATTETH RN LT, Rl UOR Zom A B 55 4%, IR IR S S it aR g ik 3 2o b, RXAEIRATH 7 AEATE
K F— AL %

gopl.io/ch8/netcat2

func main() {
conn, err := net.Dial("tcp"”, "localhost:8000")
if err = {
log.Fatal(err)
}
defer conn.Close()
go mustCopy(os.Stdout, conn)
mustCopy(conn, os.Stdin)

¥ main goroutine M FRHEHI N I H 2 HL P 28 06 FLR B4 R4S 23 iF, 53 — i goroutine & B2 HX 4T B[V IR 453 (1A 5. . *4main goroutine

RERIEM LR, Biltn, P fE&sGd4% T Control-D(*D), fEwindows_F/£Control-Z, XIFEF &1k, REH Egoroutined
EE TR . (7£8.4.1791 5 X T channels & 34114 B 1 Al Lk T2 3 4543 5 140 75 45 7)o

TR, BN X T, RS R 2 AR HER DR IR . B S e 5 A = R

$ go build gopl.io/ch8/reverbl
$ ./reverbl &
$ go build gopl.io/ch8/netcat2
$ ./netcat2
Hello?

HELLO?

Hello?

hello?
Is there anybody there?

IS THERE ANYBODY THERE?

Yooo-hooo!



Is there anybody there?
is there anybody there?
YO00-H000!
Yooo-hooo!

yooo-hooo!

D

$ killall reverbl

TER% 7 B 35 = Ik shoutfE /T — 1 shouthb Bl 5 B 1 — B BCE WAL EE, IXFMERAA LR DI BLIL . B S R [l B 1%
2x I = Rshout B[l B A AT . Dy 7 ARILFL S SR i, Bl 175 2258 £ i goroutine KA A F0 1% o IXAE AL — Ik 75 22
goixM i 1, EIKFATN ek Hlecho:

gopl.io/ch8/reverb2

func handleConn(c net.Conn) {
input := bufio.NewScanner(c)
for input.Scan() {
go echo(c, input.Text(), 1*time.Second)
}
// NOTE: ignoring potential errors from input.Err()
c.Close()

goJa BRI BRI B & {Egoili A B B AT R8s I ikinput. Text() fEmain goroutine F B SR AE . BILE [BI0i & % JF H & fi ]
M B T

$ go build gopl.io/ch8/reverb2
$ ./reverb2 &
$ ./netcat2
Is there anybody there?
IS THERE ANYBODY THERE?
Yooo-hooo!
Is there anybody there?
YO00-HO000!
is there anybody there?
Yooo-hooo!
yooo-hooo!
D
$ killall reverb2

ARSI AA R RAE B AN P R, BT AR T e 2, SR IAT LI AP go R R K %, SR
FEFAVEE I goR i R RN, 7 BAH E 325 8 net. Conn it T VATE I S IR R 15 24, S BT R 2 B Rk o ify s A 2
&0 WAIVRAET —F PRI IF A e &tk



8.4. Channels

ik igoroutine & Goil & 27 I RS, B4 channels2 E A2 [BIFEENLE] . —~channel&—/M@EEHLH], EALhik—
4~goroutineiiid & 45 53 —Mgoroutine K A E S5 K. 44 channel#iH — MRk IIZEM, ik Zchannels ] &k S OM ., —Am]
DL R It R HE (fchannel — % 5 Jychan int.

{FH A E Imake ki %, FATAT LA —>channel:

ch := (chan int) // ch has type 'chan int'

FimapZ&fel, channeltB X} B —A~makefl) & K )JZEAR M5 H . MBAVE H—Nchannel S T S HUE L, BAT S N
T —A~channel5| H, [ & AR #0651 F R —/Nchanneldd R . fIE 51 SR —FE, channel (& 1 2&nil.

PIA AR 28R fichannel /T LU == SEAFLLEL. W R ->channel 5| H AR B B, B4 LTI 45 ROV E. —channel /]
PAAINIEEAT BT

—channelff KIEFIHEZ WA LEERAE, HOZMET N —DMRIEEAE—MEN—Mgoroutineiiid channel K i% #| 73 — M7 4%
Yottt goroutine. ACAMIRIPIMRIEAM < IBEAF. EREXERP, « BEF2E|channel MEAIAIE. ERGER
B, < BHEATSEchannel X G2l —MAME RS R MR R AF 2 A TER

ch <- x // a send statement
x = <-ch // a receive expression in an assignment statement

<-ch // a receive statement; result is discarded

Channelit 3z #closetffE, FHT5%ichannel, /5% T iZ%channel (FAE ] K ik RVE# ¥ S BpanicH . X —A B & #icloseid [
channeliZE AT SR AR A SR T LARE 32 B 2 10 S8 D R IE M S nchanneld B4 A 3k 108K 7= £ — D T E SR .

{4 Fi 4 B I close B B0l 7T LASK [ —~channel:

(ch)

DL 7 205 3 Fl make BR S B 2t (152 — AN 25 A7 [fchannel, {ESZ2IRAITH AT LIS € 55 ANV RS 4, X Richannel % & . Wn#
channelfJ & KT %, I 4iZchannelsl &2 7 Fchannel.

ch = (chan int) // unbuffered channel
ch = (chan int, @) // unbuffered channel
ch = (chan int, 3) // buffered channel with capacity 3

BATR ST TE A7 Fchannel, $RJ57E8.4.47 111118 W7 2% 47 [Fichannel,

8.4.1. K2 {7 HIChannels

—ANEET L2217 Channels i & X B/E ¥ S 8UR % % goroutine [ %8, EL# % —>goroutine7E A [ [fiChannels_E#AT IR ME, 4K
MA@ T ChannelsiliZh &2 f&, #i~goroutine il LAk SEAT fETHIFIIE A, [z, WRBBERIER KL, H4BiE goroutine
WK FHZE, BE2IA 5 -goroutineE A [Al ) Channels - #4T & i%& 4 AF -

T A7 Channels [1) 2% F UK 5 305 -goroutine il — IR R G ERAE . RUNIZANRIE,  To2247Channelsfd B {5 B 4 FR A A
s#FChannels. 24i@id— N TEZE f£Channels KX EHRET, BSOS B4R % 42 7 Me g )03 ¥ goroutine 2 /i (i%¥E:  happens
before, iX/EGoiE & IR WA EI — AN REARE! D &

FEVTEIE R IAENT, SIRATVIxFAAEYFE 2 AT R4 (happens before) , IRATIIEAIE Bix T AF A2 I IA] - by [ B 6L, FRAIT B RIA
B R EIEE M BT RS D 5E i 1, B0 b2 Wi S T S AR B (R CL AR SE R, VRTT DAJBCC MR 26 L 58 i i
I

AIATUX B BRARIE Yy S W R WA Ry S Ja kA, AT UMY R IR . X IFA R R ExH My S
R RN R AR, BATURA R E XA RS RIT . £ TR P RATEEDR], M- >goroutine & i i 1 4H A i
AR, PATA L ZORIER LA BTN, DL G th B eIk 1A R



1E8.3 WA e/, ETEFgoroutined (FEVE: HZMATmainekEfgoroutine) i brdtHi A\ Z il Flserver, F k2% Fumfs 7
Kb, 5 & goroutine ] RERARTE TAE. BATF BikI:goroutine 4 J& 4 goroutine 5 il LAEF HB Y, BAMER T —4
channel>k[A] 25 ¥~ goroutine:

gopl.io/ch8/netcat3

func main() {
conn, err := net.Dial("tcp", "localhost:8000")
if err 1= {
log.Fatal(err)
}

done := (chan struct{})

go func() {
io.Copy(os.Stdout, conn) // NOTE: ignoring errors
log.Println("done™)
done <- struct{}{} // signal the main goroutine

O

mustCopy(conn, os.Stdin)

conn.Close()

<-done // wait for background goroutine to finish

M P OCH T bR, F2goroutine frimustCopy i i F IR [E1, 485 1 F conn.Close() 5% A1 R S 77 ) [ I 48 Bz . 5 AT X 4%
HEHE Sy A R S SserverFE P IR — /N CHF (end-of-file) SIS S . MM EE Ty AMERE SSRGS
goroutineffJio.Copy & #if F i 7] — 1 “read from closed connection” (“M & IR ") KEUENR, BRI R T 4%

BiEA); 483K SRM— DT MM TR, (HEEENLgoiAHMA T — M REFmE, XGoifk & )3 shgoroutine
Mg, D

£ J5 £ goroutineiR [l 2 |/, ‘B ATEI—ANHEE R, SRJE 1A doneXt i (fichannel &% —AMi . FgoroutinefE iR Hi A 462545 Mdonext
J¥ ffichannel Bt —AME . (R, SR AT DAZERR /738 H AT IE f4 i “done™H ..

%&Fchannels K% H BB A EE ). ERGAHEEBEE —AME, (B2 I GE R SRR A i 20 [ R R 2 MR A
BRI AR A IR RN, AT ERCONE B3 E. AN R4 AT NEE, B NUERERSgoroutine 2 [H] 1 F25,

XEHEBRATAT LU struct(y 2 &M ME Nchannels LR 258,  BAR ] Ul HIbool sRint S R S RIRE M ThAE,  done <- 1 iEAJH

H done «<- struct{}{} Eﬁe

%:.>] 8.3: {Enetcat3fil-1H, connEARE—ANinterfaceZSAME, (HZHK)Z HSEHRAE *net.TcPconn , fRR—ANTCP&ERE. —4
TCPERA LA S WALy, Wl LU CloseRead fllCloseWrite 7 i%:43 )% B e 1. 1&iinetcat3() F=goroutinef Ui, W 3 4] /i 4% %
B ERESY, XFERIEE & goroutine i LATE AR UES A < H 5 4k 2237 Bl Mreverb 1 IR 55 2L I O B0E . (B fEreverb2/ii 45 4 th5E
R REITh RS B F s S%462] 8.4, )

8.4.2. Hitfr)Channels (Pipeline)

Channelsth &] UL K % 4 goroutinelE 4 — k2, —~Channel (0% /£ 8 T —>Channel {5\ . 3XFh & 1[I Channels it 2 il
& E (pipeline) . 1A KL B4 -channels# = -goroutine 2 B2 K,  nEI8.1 7R

0,123 0,149, ..

Counter - Squarer > Printer
naturals SQuares

Figure 8.1. A three-stage pipeline.

H—"goroutinese —MEEs, HTAKO. 1. 2. . JERPEBHTH, A/EEEchannel %3577 K Ik45 56 A
goroutine; £~/ goroutine & —/~RFJ7 FERF, WCEIRIREAREHORTTr, AR ER T 77 )G 145 54 35 —Nchannel Kk 45 5 =
A goroutine; 3 =--goroutines2 —ANTENFEFF, FTENEIMAAN RS, N T IRFEGI 5T, RATE IR TIEWREMRE, 4R
=“~goroutineffJTHFEAR 18, FE IS Hh i SV 0 E A L 4 B2 5k = ~goroutine .

gopl.io/ch8/pipeline 1

func main() {
naturals := (chan int)

squares := (chan int)



// Counter
go func() {
for x := 0; ; x++ {
naturals <- x

}
O
// Squarer
go func() {
for {
X := <-naturals
squares <- x * x
}
1{0)
// Printer (in main goroutine)
for {
fmt.Println(<-squares)
}

Rk, IR A0 1. 4. 9. L. TEAITE T H . BXFEM H BEChannelsfF 8 (Pipelines) AJ LA 7 75 K
[FBEAT RS, AT (A2 47 [ goroutine Tl RE < & —ANBEAJEER,  7EAN[Rlgoroutine[RIZEAG R P4 4 FH R 15t 1 Channels i il
1B, H2, 514 Bl Channels UK 1%45 BR A B 5112% i kb B0 g 2

W EEEIE, AL E T A% Blchannel 16, R4 LRI AR K i B ¥ 2 & RE rTEICk 2 A R, ROz
Al DS B B U S A . X AT LU R Y B [ close B Bk 3% [l channel S :

(naturals)

2—A~channelfi X415, T Aixchannel KX H ¥4 5 Bpanic R . 24— MM channeld1 &4 Ji 18R #84E U#Us
JEEL BRI AT LZE, EATSLENR E —AFAE . <M ETF]F 9 fnaturalsZE B X B [fchannel AR e 2L T8 IR, Bikik &
W — A KR IE B TE, SR EATRIES T EI# goroutine..

WA INEE R — N channel 2 B e, (HRZHRIER —MERIER: 28— NE R, ZHNE A4 R — MR
{fiok, ture < IhMchannelsiZIiEIfE, falsemchannels 245 I B B I A AT 0. X AMSE, FoAi 17T bis ek
squarerik FHF IIEFARED, Mnaturalssit . [ channeld 56 1 B AT (8 vl Bl i B B A 3K, H A1 ¢ Hsquares X B ffichannel.

// Squarer

go func() {
for {
X, ok := <-naturals
if lok {
break // channel was closed and drained
}
squares <- x * x
}
(squares)

O
R LT B 2R R, T Fx R b B IR L, R Goi® & Hirange /G ¥ A v B #: /£ channels LT %4, {# Hrangefi#f 2 L
AL BERL R W5 S, BARIK channel 3R, Xichannelsi ¢ b I Hs A (i vl #4635

TENHEM i, FARTEE goroutine R A 1004 & B M7 41, SR )5 5% Mlnaturals Xt b ffichannel, 144 538500 HF 75 L)
squarerit ¥ [figoroutine i) DA IF # 2% 1L 34 3 % Mlsquares it M ffichannel, (£ —ANH R R MFEF ., 0] LT deferi a5 AR B
ffichannel. ) #xJ5, Egoroutinetd n] LLIEF £ LGB AT

gopl.io/ch8/pipeline2

func main() {

naturals := (chan int)
squares := (chan int)
// Counter

go func() {

for x := 0; x < 5o x++ {



naturals <- x

}
(naturals)
YO
// Squarer
go func() {
for x := range naturals {
squares <- x * x
}
(squares)
110]
// Printer (in main goroutine)
for x := range squares {
fmt.Println(x)
}

HEZIRIF A F B K M4 —channel. RA 4FEEL R E goroutine, AT MEHE O 4 48 K% 4 % E L Hchannel. A& —A
channelf2 F #5511, 4B BA 1 51 FIR G 24 Goil 5 bl A sh RICES R, ORI 6 PH —ANMT SO I B E R 6 T — A
channel§fERIE . X T AT IR SC:,  #075 BAEAE A 164 FH U FI S RE I Close ik < b Se o D

REEE K —Achannelf S &panicH &, R E <A — nil{E fichannel il S HipanicH & . <M —~channelsif 2 filt k — AN
FEHLH], RATHIES.9TT iR,

8.4.3. .y ff)Channel

BEE AR IS, NAT2IR TR R s v o /N ek . JRATHT I 19490 7 P AR 7 = goroutine, #8J5 FI i channelsskiE ke
i1, e Emain K BN R R E . H=1-goroutined 7 LA N =R U HARRIARE:

func counter(out chan int)
func squarer(out, in chan int)
func printer(in chan int)

A HEF 7 I squarerif BL7E S HR D Channels ¥ (a],  RIEHA # SchannelZi LS4, — M FRA—ANHTFHE. B
channel# A MHEIZRAY, HEEMNMMEHT MR —MRBEFER, S HEFRE. SENLFinfloutC & MR R T
XA EHE, (HRIFTIEIRIEsquarerif F [ — Mn S H0u B ffichannel & 1% i 8L38 —~out S EUxt v I channe B2 8 -

A SR, L—channelfE A — MRS HN, BT TTHT R AR AN,

N TR EIFRTLAGE, Goil 5 MRB R SeHeft 7 H 71 KIchanneli M, 25l T RIS E A Bl ichannel . 26
B chanc- int FoR— M KEintIchannel, R BERIEARERNG. MR, KA -chan int FoR—A> R¥&iiint¥ichannel, R fEHICA
REMIE. (i < MR T-chaniIARN AL E R T channel 75 il O I BRI 72 4 13 39 I o

BN R AEEAE R T Wi & A channel &g B8, Bt UG 18 K i% & T fE figoroutine 742> i H close B4, R — AN R #2U

fichannelif] FH closets j& — N4 R4t % o
ZARBUERIRRA, X —IRSEEH T 7 nchannel 28 B

gopl.io/ch8/pipeline3

func counter(out chan<- int) {
for x :=0; x < 5 x4+ {
out <- x
}
(out)
}

func squarer(out chan<- int, in <-chan int) {
for v := range in {
out <- v * v
}
(out)
}

func printer(in <-chan int) {
for v := range in {



fmt.Println(v)

}

}

func main() {
naturals := (chan int)
squares := (chan int)

go counter(naturals)
go squarer(squares, naturals)

printer(squares)

i Flcounter (naturals) i}, naturalsfJZEALE Fa s M chan inté e ilichan<- int. i [l printer(squares)th 2= S Sl B i 4,
XS <-chan int 27 WYL ffchannel. fE{T XA channel [ . [l channel 28 & IR B RV E 0K S 80 B AU i, X 8L
A R SR IE S WA REARER — N chanc- int R B AL Kchannel % chan int 287 (30 A 2 (ichannel .
8.4.4. 77 17 f)Channels

G A7 If)Channel A i RFR — N IC RIS . BAZI KR B2 1E i Fl make B £ 1) channel i il 25 — AN SR E M. R IRIITER
BIEE T — A AL =N/ R u R N7 2 £ Channel . [518.2/&chZE 5% B [ channel (¥ B TE R R TE X

ch = (chan string, 3)

ch

A

Figure 8.2. An empty buffered channel.

112247 Channel it & 3% B VE A2 7] R B A7 A B RS0 Im AN J6 3, SRS 1 I & BA B ) Sk IR G 3. U0 SR N SR 2 AZ BB 2 35
M, T8 R I% ER A ¥ B 22 2 R 55 —~goroutine A T H2USCHEE AR T B T 7 I BAFI 25 8]« AHJ%, fnfchannel @211, i fENs il
ZEH B ) — i goroutine AT 2 12 31 11 I A SR A TC K

TRATAT AT TC P ZE 15 B0 T HESE ) B 61 2 Y channel 3% =AML -

ch <- "A"
ch <- "B"
ch <- "C"

UEZI, channel ) ARG A7 BAAIHS S 1K) (1K18.3) , WA SN KRR AR I R A PEL2E

_/——7 A" “B” “«c
*~—

Figure 8.3. A full buffered channel.

ch

BRBATE N — M.

fmt.Println(<-ch) // "A"

H 4 channel 2 TEBA AL A R AR 2 (K8.4) , BN i%channel$ AT i & % BB IGRER AR & R AL 28 . @it ixf oy
3, channelfIZE17 EA SRS T H SR % 3% 1 goroutine .



ch

_/-—r “B" “C"
-—

Figure 8.4. A partially full buffered channel.
FERSCRFRAG LR, R RI RE T ZE Al channel P ¥ A7 IO 2N 5, 7T LA P9 '8 ) cap bR 23R K :

fmt.Println( (ch)) // "3"

[FJRE, XN ERlentk s, AL A fZchannel, 4%k [Flchannel A # A7 A B ROt I BIORHE IR R AEFF higfs B
LA RWCRVET R, R T S i mis Wi A R b = A HE B

fmt.Println( (ch)) // "2"

FEARSEIAT P R BT 5 channel W BRI 2 A7 BA S SO 2 1K ARA 5 DU A A A A FHL 2«

fmt.Println(<-ch) // "B"
fmt.Println(<-ch) // "C"

FEXABIFrh, RIS RO E R R A 7E [A] —~goroutine 1, {H A2 TE H S 7 e ]— M B A [F ffigoroutineth 4T . Goil 5 ¥ F
B2 — AN A7 B channel 4 {E [l —~goroutine F I BAFIE F,  EARIBEVEB AR B, (HSEFR BiX 2 —/ M iR, Channelfll
goroutine[fI I E 2R HLHE BEMIEN, — N RIERME—R VPR BATEF—TTRE 2 AGE I ZE . W HR R T B — AN RS,
ffi Fislice 7 LA T o

NIRRT —AMEH T A gEFchannel IR o B IR A I =AM BRGSO HER, S AMBHR G S BHE AN R I B AL E
EAT AR (K0 8 3% B g7 channel, 3 Jm BUCE B — MBI Rma R, g2 R ISR P tkmirroredQuery
BREICRT REAE 573 A1 AW JR2 12 P B ARl s e B2 T AR el 1 45 R OB —F, £ >goroutines I & Hu ) [7] —“>channel % &4 ,
B A —>channe 3 S 8O 2 # A . D

func mirroredQuery() string {
responses := (chan string, 3)
go func() { responses <- request(“asia.gopl.io") }()
go func() { responses <- request(“europe.gopl.io") }()
go func() { responses <- request(“americas.gopl.io") }()
return <-responses // return the quickest response

}

func request(hostname string) (response string) { /* ... */ }

WRBAEH T EZE A Fichannel, 4B MEIgoroutinests & K %A N4 Aoz £ XFiEHL, #rAgoroutinesititi,
X RE—ABUG, AR RARE, R IgoroutinesF AN &4 H2h B, [H A AR A A 5 2 ¥ goroutine it 1F & 18 Hi & 5 2
o

KT RGEAF B A7 channels 2 [H] L #%, B i G2 f7 channels 75 &R /NRIE 3, #FTBEREARF (K IEHi L. JoZ%fFchannel
SR ORAIE AN OSBRI SAT R R BT s (BN T G ffchannel, IXESHRERARARAT. AR, RIEETRATAE R B A%
F—A>channelf)f5 B HEE B, G — A0 RIA /N ZEfEchannel W2 AN BLICH), BRI BERAE TR AT IR AT 2 AT 22
TETE CLROEMME . WK RES BT AL 08 H S i 1 S EURE P SEA

ChannelfZfF il RESUFE P IMERE . AR R —FEREEG = AN, — R, — A EBR, 7 /MRS ERERRIE R —
ANEIAEA =2k TEBR/ NI ET s 25 IR S, A AN BT TE 58 AR RE 5 b A5 R — NI B2 & i e XBUTE—NERT
fjchannel b #7438 .

BRAEREAN BT 2 ) — AN BCE — A SRR RSN 28], AR BITE AT B — A 52 i) BORE I I T 8 BT 1 B BE R — AN EkS
FERI R X IMT K channel (ZEAF BASI A AR BEE 9o BN B 9148 AR RRAE, A4 B KB 3 B4 i T AR iR
B, AR Z IR R AL S B R PR b o G SR 2 1) S KRR I 2 ] —— 2 S KA B R A7 A B —— K wT LA
FEAME IR AP R AR T 0 Bk SR ARl g — AN il DUE e pR B, 285 FRINDGE B 3ERZ AN AN .
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A2 I Rt T2 i channels fligoroutines [t TAEMLEIZRA B Flan, Wik B & ER OHIERN B 281E, —4NF
TP REEI R R — N BT B, B R TCi R SR = BT A 5ok o AR X AN L, BRATTRT DU 55— AN ST SR 3 B 78 R
BB AR, AT AR AT SRR ML TAE . XA T2 T4 Al A channels il & 5 — AN 37 ) goroutine .

TAVBAT K2 (2 18 R A TR0 5 . {E2gopl.io/ch8/cake il 7 iX AN EAERE, A LUBIE AR F M SH0HHE . & idxt FmEi S JL
By e et R B (§11.4)
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AT, BATSARER — L FRAEFAT B R ISR W IR . FRAT S PR A A R IR A e — S e 1] 11 )
gopl.io/ch8/thumbnail 32t T ImageFile s R H FATH AN E F o FATA S UHIXARBM S, R FEgoplio FHE .

opl.io/ch8/thumbnail

package thumbnail

// ImageFile reads an image from infile and writes

// a thumbnail-size version of it in the same directory.

// It returns the generated file name, e.g., "foo.thumb.jpg".
func ImageFile(infile string) (string, error)

NI RSN LB A, IR R B AR A i
gopl.io/ch8/thumbnail

// makeThumbnails makes thumbnails of the specified files.
func makeThumbnails(filenames []string) {
for _, f := range filenames {
if _, err := thumbnail.ImageFile(f); err != {
log.Println(err)
}

BARBATA R S IR TE o BB, AR — A B A B g AN L2 P A A B e V0 0 T Py o AR I 7 il LT 2 5 4 8
I ST £ 1) RS M 5 3R AT 1) B (0. embarrassingly parallel, ELEIE AR RN ITEAT). 5 34T 10 B i 25 5 S BRI 4T 19
— R (), It HER RS2 IR AT R, REIEE AT B2 Mty &

THAEEATIFAT HORAT IR AR AT, WK SCAFIO B SER i, IF ] b2 W opu BTt SRR TR Bl MG . FRATTHOSE — AN R P R
MY —Agoki . XEIMEBMBHR, 25 HT A,

// NOTE: incorrect!
func makeThumbnails2(filenames []string) {
for _, f := range filenames {
go thumbnail.ImageFile(f) // NOTE: ignoring errors

}

RARAIBAT I SEAEA SR, SEhr b, BT e R R AR T 0 2064 22, B S0 & islice P A B & HF — ik, X
WA SRR T, WA BA IFAPATIGE, A — DI RIRR A IS ELRIE? % R sk make Thumbnails 72 €4 B0A 5E L
TrEZ Rt C4RIE T . EJa3h T Fif [figoroutine, & — SRR R—A, (HEA SR EN—BIPIT .

WA A2 B IMERE % 2 frgoroutine 5E i, (EAEIRATTAT Lk A goroutine B (AR TE L1 L B 05 e 1% 0 3R 25 48 AN it goroutine 471
e, R 2 A — A= channel & 2. RUONEATE &M V)b AniE H len(filenames) /N P ifigoroutine, T LAAMI
goroutine R 7 ELAE IR [A] 2 ji XX L F 44

// makeThumbnails3 makes thumbnails of the specified files in parallel.
func makeThumbnails3(filenames []string) {
ch := (chan struct{})
for _, f := range filenames {
go func(f string) {
thumbnail.ImageFile(f) // NOTE: ignoring errors
ch <- struct{}{}
()
}
// Wait for goroutines to complete.
for range filenames {
<-ch

}



ERBATRFEN N — DB RS T REL AR 5

for _, f := range filenames {
go func() {
thumbnail.ImageFile(f) // NOTE: incorrect!
M coo
O
}

M2 —F 2 HAES.6.1°1H, B4 s B IR R P 1 XA S (22 R T (K B 2 i BB T L s, H i 8
TEIRIEACHTE R . 2 goroutine FFIRHAT T I B EUT , forfEH il G AT HT 1 OF TG 1 5 — R s el (EA T RE) D&
G T EBAMEI, Pl iXdkgoroutine AR B FIKI(E RS, EATTE B D2 Eslicelf e — M e &K 1. Rz NS4,
FATRESE I DR AE FH AOF2 2 goih A AT IR (9 A

I R IRA 148 B 4 —Pworker goroutineft: 3:goroutine iz B I iZ /8 4 7pW8 2 243A1 T Hthumbnail.ImageFile 1 S04 2 My st
i, B4iRE MR, MR Fmake Thumbnails £ 5 [ F 7B (e #5815 I 3 05 20 e 45— ANk

// makeThumbnails4 makes thumbnails for the specified files in parallel.
// It returns an error if any step failed.
func makeThumbnails4(filenames []string) error {

errors := (chan error)

for _, f := range filenames {
go func(f string) {
_, err := thumbnail.ImageFile(f)
errors <- err
()
}

for range filenames {
if err := <-errors; err != {
return err // NOTE: incorrect: goroutine leak!
}
}

return

EAMEFAE M rIbug. T EFEE—AdEnilerroriy 2 B errorik M FIPAH 77, 134 —1goroutine % < errors
channel. JXFEF R Bworker goroutine E [A1iX ~channel R IE BT, ek fHIE T 25, JF HACEERA SR H o X i i
goroutineilt§%(§8.4.4), T fit e T HUE/MEF R EE M Hout of memoryf145i%.

I fa BRI R R I F — A B A3 K /Mbuffered channel, X FEIX 2worker goroutine [Fchannel H 126 £ 1 i i AS 2 4t L %€
(—ANAT Ik AR R AR B — A 5 4Mfgoroutine,  *4main goroutineiR 8] 55 — M R K A 2 HE %S channel)

T —AM A ffimake Thumbnailsfi l 7 —“ buffered channelski& [ 4= 5% 1 B F SCREI 4% 5, B A B (43R .

// makeThumbnails5 makes thumbnails for the specified files in parallel.
// It returns the generated file names in an arbitrary order,
// or an error if any step failed.
func makeThumbnails5(filenames []string) (thumbfiles []string, err error) {
type item struct {
thumbfile string

err error
}
ch := (chan item, (filenames))
for _, f := range filenames {
go func(f string) {
var it item
it.thumbfile, it.err = thumbnail.ImageFile(f)
ch <- it
()
}

for range filenames {
it := <-ch
if it.err I= {
return , it.err



}
thumbfiles = (thumbfiles, it.thumbfile)

}

return thumbfiles,

BAESG — A Fmake Thumbnailsi& [7] 758 SCHATTHIR /N B S (bytes). AT AR A EBAS—FF 19— SR BRATIE XA ARA B 3%
B4 i AEslice B, T2 iE L — A stringfichannelf&id sk,  Fir LAFRATIIE 1 0 46 34 O v Ksk 47 F

T nil B e — A goroutine 1 4 IR 45 R (B J§ — NS RIEA —E i Ja — MTFUR), AR E B 8Es, w84
goroutine g Bl ii—, 7Egoroutinei& i & — . X T B —PPRFER T A, X ANTHEES & ETE £ goroutined R AE I (i B 22 4 9F A
PRAELE HON T 2 i — BRI — R 7 v IR BB RR vsyne. WaitGroup, T FIARTD A 1 7 X Fh o5 ik

// makeThumbnails6é makes thumbnails for each file received from the channel.
// It returns the number of bytes occupied by the files it creates
func makeThumbnails6(filenames <-chan string) int64 {
sizes := (chan int64)
var wg sync.WaitGroup // number of working goroutines
for £ := range filenames {
wg.Add(1)
// worker
go func(f string) {
defer wg.Done()
thumb, err := thumbnail.ImageFile(f)

if err I= {
log.Println(err)
return
}
info, _ := os.Stat(thumb) // OK to ignore error
sizes <- info.Size()
()
}
// closer
go func() {
wg.Wait()
(sizes)
O

var total inté64
for size := range sizes {
total += size

}

return total

VERAddRIDone VA AT R . AddSE it $iasin—, 24 4ifEworker goroutine 4G 2 BT A, AN /&fEgoroutine s 75 U )& 3k

1% 324 € Add 2 1E "closer” goroutine il FWait 2 BT # R . 3 HAddIEH — 424, (HDone#l &AM S4: HIEMAdA(-1)
RN . FRATE FH defersRif (R T 2SR = 7E 45 B 5l N IR AR RER% IEf b e Jacdst. LI FR AR A 485 10 2 2 AV DA Y 5 AR A

IR, B SOASRIE 32 A SO AR 38 i HLAR b 38 1 5 3

sizes channeltfs i 7 & —AN LA K/ Flmain goroutine, 7Emain goroutine i f T range loopie it & & fil. M — FRATRERE
B —“ closer goroutine, FFilIL7EFT G worker goroutinefi 145 K 2 Ji5 i K lsizes channelff). Wi#fE: waitficlose, 2%
TsizesHIIFARHI I Ko HIE— TR R: WRZEFEIEWTE T main goroutine ', FEIFIFZ AT, ICRE At KT #RAS 2 45 TR
T, WMREMH )G, WA BT AERES, BORBA AT AR 8 25 X 4~ channel, X /MBI HKIZEIA 20k,

[518.5 & 1 makethumbnails6 &5 £ E 1751 . ¥ ERgoroutine. EZ Bt #Ksleep, MLBAAKITE. RIEETLACEKH KR
B goroutineff g4 . B A R sh. VR main goroutine 2 aifa] K43 (I [ g e BE AT Hrange G 3R, “&fFworker &k % (H ok #
closer>%4lchannellt] .
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Figure 8.5. The sequence of events in makeThumbnailsé.
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1E5.6 i, BAML T —ANE i webl€a, Fbfs(l B AL BRI MG . fEARTF, HTAISIEXAXANCH AT, XFE
B—ME IS I ITE A A T LA THEATIO, B KRR FIRIZE B . crawl B 2RI gopl.io/ch5/findlinks3 A (1 5& —BE T

gopl.io/ch8/crawl1

func crawl(url string) []string {
fmt.Println(url)
list, err := links.Extract(url)
if err = {

log.Print(err)

}
return list
}
R FUN5.67 T breadthFirst() JEE 26 ) 2K B2 B—FE, —worklistZ — Mok T BB KRB, AR Z

—NHEEIIIURLIE, il ix— kAT channelfX & slice KX ANBA S o« A —M X crawl 11 F # 2 2EARAT] B Cffigoroutine
HEAT I H AR ABATIRE] 1 49 A 32 [l worklist o

func main() {
worklist := (chan []string)

// Start with the command-line arguments.
go func() { worklist <- os.Args[1:] }()

// Crawl the web concurrently.

seen := (map[string]bool)

for list := range worklist {

for _, link := range list {
if lseen[link] {
seen[link] =
go func(link string) {
worklist <- crawl(link)

}(1link)

-
-

FERUX B crawl BT fE I goroutine 2K linkfEy — AN BRI SHE N, SRS 0H R AL S D1 9] (7E5.6. 1 F B BHE) . J3SMERIX
SEH%?1T’%§4(1¢}\workllstﬁmf*/\%57|*E’Jgorout|ne'-l41£ﬁl§’] IXHEA T B ichannel B (imain goroutine 5 crawler goroutine
XS I RIR WA, HRA IR A B R ASEEE . AR, X EERATH AT Ll buffered channel SR inl i, ix BN 5E

BUENC AT BLR R A AT R, FF HL AT PP —RIEMURL T, AN A A B IR0 — A ) R AR B AT — BN 6] J5 T e 2 i 3L
TElog 151515 B B«

$ go build gopl.io/ch8/crawll
$ ./crawll http://gopl.io/
http://gopl.io/
https://golang.org/help/
https://golang.org/doc/
https://golang.org/blog/

2015/07/15 18:22:12 Get ...: dial tcp: lookup blog.golang.org: no such host
2015/07/15 18:22:12 Get ...: dial tcp 23.21.222.120:443: socket: too many open files

BRI RE R — MEASE L IDNSE IR RN, B AR e T RN MBS AR SR TRE: AR — R al
TRZ M ER, TR AR SO SR, BRI 20T LU HInet. Dial R DNSZ 3K SR U A 4 18 L .



BAEFIARRMIBIFAT T BHLRRMIFATUIARAT 20731, BONAEEAR, HRRAGEREH —MERHIFER, thin
CPUMCoH & IR R IR S 508, LD R R AR b A Sk B PR ) T AR P A S B BN OB AR, BRI 10 2 T PR ) 17 ORI T 3
B LR, B2 IRE — S web M55 MM 55 A& LIRSESE . 9 TR RIS FE,  JRATRT AR I A ARy i F AR B R 2 Sl 2
CUIBATIREE . X T IRATMG] R 3L, S 187 BRI 7 1232 PR A X links . Extract?E 6] — i () i 2 A Bl n i A, X B n—
TOCARERSTH) L IR, Han20. XA —ANROE BRI ANSE R NEE, RASERARIN, 42 s AN N

(B fEHRNZIRIR).

AT U —AE A= Rl buffered channelSREZEHIH K, KRB THAE R G HITHEUE T EME . MEE B3, channelffn
A REARRNA 1] DL P 25 (Fitoken(GBATIE), Mchannel B —AME B P I —AMoken, I HAE R — /MBSO, X R
TRAIE T 2R3 BN NI e 2 A n A K% ARME . (X LT Re kAT 155 channel BLIE 78 UM Sk fittoken 8 EL AL — &,  ANidid fEix pEe~).
Fchannel £ G RRBIFAEE, BATH—FMEMstructRIEAIITE.

AEFRATE Serawl R,  H45dlinks. Extract{f i F B /EHI 3R, Beifttoken R E R ML, KA LRI —I % H G20 55
SR AIL AR (1O IR AR B AR R .

gopl.io/ch8/crawl2

// tokens is a counting semaphore used to
// enforce a limit of 20 concurrent requests.
var tokens = (chan struct{}, )

func crawl(url string) []string {
fmt.Println(url)
tokens <- struct{}{} // acquire a token
list, err := links.Extract(url)
<-tokens // release the token
if err = {

log.Print(err)

}

return list

H AR BRI F AT A 20k, B CATeR T A VIR AT A A BE . (A%, BRAEIRIEE AR T @& Iaatt
URLE# C& S 1 253186 MR BEBR T, ARRBIZIEEA RARBNXA W ). R 7 XA T AEWE & 1k, AT A Eworklist 2% 5
#1545 crawl [ goroutine £ 3 1T B HE E1EHE .

func main() {
worklist := (chan []string)
var n int // number of pending sends to worklist

// Start with the command-line arguments.
n++

go func() { worklist <- os.Args[1:] }()

// Crawl the web concurrently.
seen := (map[string]bool)

for ; n>0; n-- {
list := <-worklist
for _, link := range list {
if lseen[link] {
seen[link] =
n++
go func(link string) {
worklist <- crawl(link)
}(1link)

AMRAH, T snTtworklistf) &S e ERrm it 17 T RE] . B KERATR A 70 3% 75 B4 R 1% Bllworklisti, A TE X nidk AT
++AE, FEMworklisth R IEVIIE I 21T SEZ AT, BATRMATE — R+ fE. X B WHEE++2 55 83— crawlerffigoroutine
ZHT. EMEHRSAENECAOR &k, IXEHE I SE AT T .

PAERXAN IR NC R £ 5,67 s IR BEIL Se 48 Rt 1206, T HA R it 2%, IF HALH e T 55 I 2 IEff 2 k.



IR P A S B R R W 5 — PR . IXANRAME R TR M crawl ik £, EEA TSR SR, B A T 204N BRI
crawler goroutine, XFERIIEER L 20MNHTTPIE RE I K

func main() {
worklist := make(chan []string) // lists of URLs, may have duplicates
unseenLinks := make(chan string) // de-duplicated URLs

// Add command-line arguments to worklist.
go func() { worklist <- os.Args[1:] }()

// Create 20 crawler goroutines to fetch each unseen link.

for i :=0; i < 20; i++ {
go func() {
for link := range unseenLinks {

foundLinks := crawl(link)
go func() { worklist <- foundLinks }()
}
1{0)
}

// The main goroutine de-duplicates worklist items
// and sends the unseen ones to the crawlers.
seen := make(map[string]bool)
for list := range worklist {
for _, link := range list {
if lIseen[link] {
seen[link] = true
unseenlLinks <- link

JT A I th goroutine L 76 #7421 [Fl—~channel - unseenLinksMEHif¢ T . ZEgoroutine i #7474 '& Mworklist R EZF| [ T &, REHE
WAL 14 fiunseenLinks channel % %45 — M€ ffigoroutine .

seeniX > map#%fiL & fEmain goroutine ;152 iiX -map R f¢#Emain goroutine AT 15 . SR T BB M5 B RGBT 2, XAE
HIZIHR AT LIAEERAT — @ FR B L RAIERR P R IE R B, AR BN BERE7E SR B M U7 1) 3 AR 5(§2.3.4) 10 A B LI
B R A TCIRAE BRI s —ANKE R 33 7 BETETE M 1250 B 0 5 32 AN vk R B FERTA BB O0R 45 2 BROET mT LA
BT R ERATRE T, R AR A R AN B

craw! B8 B € B 5 7E — N5 4T [ goroutine FR % 1% Flworklisth SR sB4 . A T A IR, XAMIT A& Lk W BB AT S A AT
VEAEIR T .

#:.°] 8.6: NI RNCHIEINEREEPR G, WYL, WP IR E T depth=3, Hi4 KA I E BT = Uk LA BE % Bk 3 00 DT A BEA
PELH]

5] 8.7: SER— NI RIEFERAIE AL E WA IR, 1% S 0T A N T AR B A AR . N T RS, IRATTIX
AT DL R EUH BPE Z38 F BTA TR (LG dngolang.org4t B, #RiA: AMEERIROZEANE 7o VMR T, HBITE DU B AR T
TR b T, (EHEAE AR A (G 5 AT Bk, TSR F 1 RGN B 2

#yE:  JREME Handling 1 Million Requests per Minute with Go.


http://marcio.io/2015/07/handling-1-million-requests-per-minute-with-golang/

8.7. i T-selectf| £ % 5 H

TR S 4T K & ST 5 . time. Tick B #0R [1l—/>channel, #2174 A B TEHb AR — AN 35 3 88— £ A iX M channel K i% 5
o B AFO R — AR, A & B AL % T 2.

opl.io/ch8/countdown1

func main() {

fmt.Println("Commencing countdown.")

tick := time.Tick(1 * time.Second)

for countdown := ; countdown > ©; countdown-- {
fmt.Println(countdown)
<-tick

}

launch()

DUEBATEX AR T SR, B P 3% RreturnBi it BB R SRR . %6, BA1JE 30— goroutine, iX~goroutine£: 2%
RMARAERN RN — B byteFE B, WRLIh T, 24 Nabortichannel K% —/ M.

gopl.io/ch8/countdown2

abort := (chan struct{})

go func() {
0s.Stdin.Read( ([]byte, 1)) // read a single byte
abort <- struct{}{}

110]

PUEAE— YT BB R IR AR T 45 W > channel T Y —AMR A1 25 72 ticker channel 24— 1E # N (3£ X NASA jorgon
f"nominal", %y XAFMGHRAEARE T)EE 7% R 0 fabort it . FRATTIEMEMEE— S channel Ik (s B, 1R RATX
LAIE, S — A channel T FHF R RS A FR P it 2 SL 2B FE, IXREIRATE TSR S 55 — A channel v 5T K (344«
IXIRHE AT 7 B2 2 B 52 FH (multiplex)3X 4 HE T, AT BEB Z IR, AEH T selectifif) .

select {
case <-chil:
Il soo
case x := <-ch2:
// ...use x...
case ch3 <- y:
Il oo
default:
7 soo
}

T2 selectif A i — BN . MswitchiB A FE A mARL, HaF )L caseflm G Fdefaultit 3. & —A>casefRER —MilfE#
{E(ERA channel FiHT R IESUE 00 I H o & — B A R — MEad. —AMElRia AT g Ra g mibcaRiaNEa & (%
W AR IR AT BAT A1), HiE LHESE—case, BEAGAE—NFENERSHED, B " caseE—H;
R LR RS 5] BB .

selectxZifFcase T A BEWE AT lcaself AT . 2%k /21T, selectd & & iB15 I fTcase JEIiEA); XHHEL EillE &R
SPATH . —NEA T Tcaseselectifit) 5 fEselect{}, <xKiTEERET %,

AT BIFRAT K E R FFET o time. Afterifi £ 2> LB [5]—/Nchannel,  F:t2—M#T I goroutine 7E 23 K5 i (1B 18] 5 1] 1%
channel&iE—AMMAZME. FHselectifi e —EHEMFRIHNANF I —A 28, Tk ZabortF A ELE — MO AL 1%
fF. R0 T iR A abort A HEN, T4 K Fi e KT .

func main() {

// ...create abort channel...

fmt.Println("Commencing countdown. Press return to abort.")
select {
case <-time.After(10 * time.Second):

// Do nothing.



case <-abort:
fmt.Println(“Launch aborted!")
return

}
launch()

T E L. chixMchannelffbuffer /N1, FrbLe2e BRIV EBON, FTUURE —casem LT %, Tikikkwsl
i, EHRITEH02468.

ch := (chan int, 1)
for i :=0; i < 5 i+ {
select {
case x := <-ch:

fmt.Println(x) // "@" "2" "4" "6" "8"
case ch <- i:

}

R Z A case[FN 4N, select BN FE—DMPHAT, XFERIRIES A channel#i A 155K iiselectiINL 2. BANRT— Mo T
fbuffer K hax i HA LA 2, By MbufferBEA AT AN, selectif AT I LU G2 I RE T AT — R 2Rl
.

TFHREFRATR R SRR AT BT o X B ¥ selecti ) S SR RAA IR IE AR A — D R BAT IR 1

gopl.io/ch8/countdown3

func main() {

// ...create abort channel...

fmt.Println("Commencing countdown. Press return to abort.")
tick := time.Tick(1 * time.Second)
for countdown := ; countdown > ©; countdown-- {
fmt.Println(countdown)
select {
case <-tick:
// Do nothing.
case <-abort:
fmt.Println("Launch aborted!")
return
}
}
launch()

time. Tick i B R MAF 4 6 G172 T —MEIEFFh i Ftime. Sleepftigoroutine, &R MERRIN 3% — Nk . Gcountdown B $iR [m]
i, B ik Mtick TR0 3, {H R tickeriX ~goroutine i K AR A7IE , Ak 42457 Hi 22k n channel 1 &%, ARTTIXHE & 3%H
HEffigoroutine£x M iZchannel HE:IUE T -- X F7 ygoroutine it #%(8§8.4.4) .

Ticke® BBE /7, (E2 A 2L 7 B A o A IR 5 A I () I FRAT I T e A b i o TR IWATE, FRATTRE 2 A8 P T T Py X o
v

ticker := time.NewTicker(l * time.Second)
<-ticker.C // receive from the ticker's channel

ticker.Stop() // cause the ticker's goroutine to terminate

A IHEIRATA BT M channel F AR B HUE, IRl R D A& B HRC S BB ZE , JUHAE Zichannel A HE 4 4 5 sl 5t
. selectifif i il LLSEBLIXFE TN L. selectex i —/Ndefaulti B & 24 H e IR AEABAN BRI 1) b4 Ab BRI 7 /57 5 B4R AT TR LE 22 48

T fselectififi) 2> fEabort channel A AR, MHAHE; TENT AN X2 —NIEHZERBERE; R HBOXAER
BeEN % ichannel”,

select {

case <-abort:
fmt.Printf("Launch aborted!\n")
return

default:



// do nothing

channel ) &8 &nil. BTSRRI A I, nilfichannel T I 5 2 H — AR . B % —nilffichannel & 3% Fli i i/
25K P22, 7EselectiEf H#/Enilftichannel kT # A 24 select 3] .

RAFAFIRATR] LA niRIE s 45 H case, SRk pliah BILH e Sy N B0 o AR I I ANV 12 4 . AT AL T — 7 B B — M
T

%:.>] 8.8: flilIselectkifi&8.3% i ifecholii 55 &, JuHIGMIMANS, JXARIR 3545 7T LAZE R0 77 i 1 OFD v A AL AT I I E B T i
.



8.8. 7z Jf K H s [

FEA/NATAR, BTGV — MR A i 8 H RIS IR DL, XM AUnix L M du T H BEEGAEL. K28 TAER il
XA walkDirtR Bk 7e i, XA B U F dirents B BORAZE — A H R FIIFFE AL .

gopl.io/ch8/dut

// walkDir recursively walks the file tree rooted at dir
// and sends the size of each found file on fileSizes
func walkDir(dir string, fileSizes chan<- int64) {
for _, entry := range dirents(dir) {
if entry.IsDir() {
subdir := filepath.Join(dir, entry.Name())
walkDir(subdir, fileSizes)
} else {
fileSizes <- entry.Size()

}

}

// dirents returns the entries of directory dir
func dirents(dir string) [Jos.FileInfo {

entries, err := ioutil.ReadDir(dir)

if err 1= {
fmt.Fprintf(os.Stderr, "dul: %v\n", err)
return

}

return entries

joutil. ReadDir i £ £>i& [7] —os.Filelnfo2s 7 [{slice, os.Filelnfo2k 7t £ os. Stati X AN R AR FIME . X — AT HRM S,
walkDir£3# T3 I &, IF B ot —AN et i . walkDirssi £ [fifileSizesiX S channel k35— 4 B, XM E A
BTSRRI

T LS, H T W goroutine. J& 4 frtigoroutineifi FlwalkDirieii iy 24745 B (4 —AN 4% I i 28 5% [l file Sizesix 4
channel. F:goroutine£:tH: Mchannel 42105 2 (S K /NEEST B, FH4 R

package main

import (
"flag"
"fmt"
"io/ioutil®
nogh
"path/filepath”
)

func main() {
// Determine the initial directories.
flag.Parse()
roots := flag.Args()
if (roots) == 0 {
roots = []string{"."}

// Traverse the file tree.
fileSizes := (chan int64)
go func() {
for _, root := range roots {
walkDir(root, fileSizes)
}
(fileSizes)
1{0)

// Print the results.

var nfiles, nbytes int64

for size := range fileSizes {
nfiles++
nbytes += size



}
printDiskUsage(nfiles, nbytes)

}

func printDiskUsage(nfiles, nbytes int64) {
fmt.Printf("%d files %.1f GB\n", nfiles, float64(nbytes)/ )

}

AR AT BN LA R 2 A -RAEAR A 7]

$ go build gopl.io/ch8/dul
$ ./dul $HOME /usr /bin /etc
213201 files 62.7 GB

WRALIZAT A AE A8 1L TR 0 T8 AL B HE L A TE AR S0 o (ELS, S0 R AT BR M S printDiskUsage oA #50M HI 7 D B8 34 1L 22 S 5L 4T
B B LT R

TNHIXAdufy B R R EATEI N2, A REEHAN R T -vidflagh & BonfEr S R . fEroots H 3¢ i3 15 & goroutine
X BRFEAAE . Egoroutine a1 TH 23k FE500ms A i 314, SR 5 F selectif A K S5 S K/ (11 J8 R BT i K/
Wi, B ANV S PR SRAT B A A LN . i R-viflagTEIZ 1T IR e NITE,  tickiX channel R K7 Anil, IXFETE
selectH [fjcase Ui AH S FHEAEH T .

gopl.io/ch8/du2

var verbose = flag.Bool("v", , "show verbose progress messages")

func main() {
// ...start background goroutine...

// Print the results periodically.
var tick <-chan time.Time
if *verbose {
tick = time.Tick( * time.Millisecond)
}
var nfiles, nbytes int64
loop:
for {
select {
case size, ok := <-fileSizes:
if lok {
break loop // fileSizes was closed
}
nfiles++
nbytes += size
case <-tick:
printDiskUsage(nfiles, nbytes)
}

}
printDiskUsage(nfiles, nbytes) // final totals

HF AR A FEA Hrange /G35, #—4 selectfticase i Zi % s bth i ifileSizes fchannel/2 AN & CL& i < M1 7, X B ay LU
channel# U ) —{E X . @ channel DA T IS, 7S EHBERHBIER. X breakidf) £ T 7% break, iXA¥ 0] LL[F
i 4 S selectflforfi MEFF; IR B AT AR ibreak f1ih R 238 H 4 E Mselecti§3F, 1M 78 E Mforf§3F £ 2 kN R —#eselectfli
o,

BUERR PP 2 IS TR MU AT B SRR -

$ go build gopl.io/ch8/du2

$ ./du2 -v $HOME /usr /bin /etc
28608 files 8.3 GB

54147 files 10.3 GB

93591 files 15.1 GB

127169 files 52.9 GB

175931 files 62.2 GB

213201 files 62.7 GB



SRR 1B 2218 PARKES A A 2 450K . TovkxtwalkDirf AT A b 3R A2 ) R, TEAR 2 RO R G AT IR . X
ANEEARAMdu, 20— walkDirft i A 812 — 4 ¥ i goroutine . & 1 i sync.WaitGroup (§8.5)k %75 1B % % (fiwalkDir i /i
BATUHEL, B —Agoroutine 2 7E TH AR I8 & I 5 K file SizesiX 4~ channel ¢ 4] »

gopl.io/ch8/du3

func main() {
// ...determine roots...
// Traverse each root of the file tree in parallel.
fileSizes := make(chan int64)
var n sync.WaitGroup

for _, root := range roots {
n.Add(1)
go walkDir(root, &n, fileSizes)
}
go func() {
n.Wait()
close(fileSizes)
10

// ...select loop...
}

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<- int64) {
defer n.Done()
for _, entry := range dirents(dir) {
if entry.IsDir() {
n.Add(1)
subdir := filepath.Join(dir, entry.Name())
go walkDir(subdir, n, fileSizes)
} else {
fileSizes <- entry.Size()

}

T IR FPAE i 2 B AU T Hgoroutine,  FRANTTE Z & idirentsedi 3,  FITHEUE 5 BRI RN AT TR Z B 3Cf, #&
FRATAES. 7 (1 I A C L — e«

// sema is a counting semaphore for limiting concurrency in dirents.
var sema = make(chan struct{}, 20)

// dirents returns the entries of directory dir.
func dirents(dir string) [Jos.FileInfo {
sema <- struct{}{} // acquire token
defer func() { <-sema }() // release token
Il coo

RAMALLZ BIARAR T4 UGS, RIS R FRIIZATIAEL, WIS BN,

%231 8.9: S5 —MduTH, FEE—BUN R root H 3 R ) H 3R/ SR RIR Hik.



8.9. JF K MR

A5 IRAT 7 ZE K goroutine s 1L & IEFEF A, L — N IEAERAT IS KIweb iR 5%, AR e iK% = ot L2 T 17 R 95 S PO 78
%

Goili & I AT 1AL #E — M goroutine 4 1t 5 — A goroutine {1 532, BT X BE4: S 8igoroutine 2 IR i 3L 238 BVEF A & SRR
L. 7E8.74H Krocket launchfE /7, A4 4 7 abortffchannel B &% T —AME BLHI(E, #Ecountdownffigoroutine f £ IX A~
AN E CRIEHRES . ERUIRENEEIR H B2 £ 2 £ -goroutine /&4 JHE ?

— R AT BE 1T B2 M abortffichannel HL & i% fllgoroutine £t H — £ £ I Fi KB B AT, InfitiX goroutine 1 4 — 2L H TR H
T, WaF8dA1rchannel L F -8 Lbgoroutineit £, X FESEIRATI A& HHEAEHIE . 5 — 7T, WiHixtegoroutine X 4
Y e fgoroutine, AT Ichannel I%H XK1, Fir LA tgoroutine 7] it & TLIEE B IR HTH o — R I T IRATRAR A
HIBE R — AN Z B iAF £ 4 goroutinefE I8 T E K. 74k, 24—/ goroutine \abort channel I E —AME RIS %, Ath 2398 P dst
XAME, XFEICE Mgoroutine VA BIIX 45 8. N T eI RITRATIE Higoroutineff H (), AT EHE R SNE, K@i —4
channelfB i B # 2, X FgoroutineflTREWS G BIiX Z BN &, I HAEEM MG, ATLAEXHFCERELT .

Bz — "R EAMI% A T —A>channelJf B s 1 T A CAGEMIME, #fEchannel J5 MRS FT LSZ AT, JFH & AEFE. &
ATAT BLRE XA WL e — 1, SRAESATRAIET L. A Zichannel A& E, 1 <M — S channel Rt AT T 4§ .

HE B MEE, FATHERT TR B AR — 5 Mdufe /7. &5, FA18E—MEHchannel, iX~channelf&xfm ik
ISR, BRI PN S IR P 2R . BATRINIEE ST — AT HBHL cancelled, XA BREUAE R BN 5 £ 5 )
BHPRES .

gopl.io/ch8/du4

var done = (chan struct{})

func cancelled() bool {
select {
case <-done:
return
default:
return

}

I TABATTAN AN AR A S 25 [ goroutine, 3 & — AN LW LR R B B i AT . RS N BE S B (b an - 4%
T EIZE4E), X/ Ngoroutinet £ 4TELH T Eidid ¢ fFldonefichannel)  # i 25 .

// Cancel traversal when input is detected.
go func() {
os.Stdin.Read( ([1byte, 1)) // read a single byte
(done)
110]

PLAEFRAT 75 B R AT ] ) goroutine KX BRI HEAT IR N, . #Emain goroutine |, FRATIFRIN T selectf) %5 =/ caseiff), 2k Mdone
channel FZIR A 25 . AR IX A case i & KI1E, TEselect® IR iR 0], {HAE4SEH 2 7 HA17 ZitfileSizes channel (11 Y
KA, fEchanneld > 12 B, & FHIFTE M. XAETT LAMRIE X walkDirfJifH FH A 24k i fileSizes K 1% /5 BFHZEM:, T LAIEMiHLSE
o

for {

select {

case <-done:
// Drain fileSizes to allow existing goroutines to finish.
for range fileSizes {

// Do nothing.

}
return

case size, ok := <-fileSizes:
7 soo

}



walkDiriX4~goroutine— & B st S HWHUIRAS, W REUH RSB B G S EROR R, E RSN . KPR a1
I #F 2 J5 B 2 [ goroutine U2 N To# 1 o

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<- int64) {
defer n.Done()
if cancelled() {

return

}

for _, entry := range dirents(dir) {
Il coc

}

FEwalkDir & £ G FA oh AT B AR A AT 46 U0 7T DA R B R K st Ak, T DASBE S /E T A R AR I I8 2 ) B goroutine . U A £
A —EAU K AR TR R R i ZO R P AT R A RAVIE S B ORAE HOH R A 2 SR AN ZA AU R B3R T R 2 7 B
PRACT BLAAR 22 5, (B RS £F — 5 T L 5 2 2 O St i S R RAR K R 2 Ak

XIS R — A7 SRR 1 BE 23 #7 PT LA A dirents bR B h I —ME S . NI KIselect ] BLLEIX AR AE AT LA, JFH
A LUK EOH I R SE R AL AP BB L2270,

func dirents(dir string) [Jos.FileInfo {
select {
case sema <- struct{}{}: // acquire token
case <-done:
return // cancelled

}
defer func() { <-sema }() // release token
// ...read directory...

DUTE M HUH R AERT, BT & & igoroutine #i 2 J0VEF 1 3: H iR Bl 488, MR BuRER, —MEFSBE, MG
TRAE E B ORI R B QAR T TR R IR(RRE: ROAREREGRE T, RS EBERAT 1) XBEE A ERIET]
BATATLA—H: BURH BN EREOR B, AT —panic, 2R JGruntime2:4E4:—{-goroutinefikdump F K. #fmain
goroutine &M ——~% T [figoroutine 11, & iEEH A QI — V1B, (H2 I FEA H e igoroutine & AR Hi, AlA 10T BEE 75
DA ERA BG4, AT T BE I (E 2 B R E SR AERT A BT DAIX B — SRS R IR AT B . FRATTH panic K 3REE] 2 45 1)
FESREAERAT LI B HIW, BE RA PR AR E N

#:>] 8.10: HTTPiH K #s<:H http.Requests 1444 Cancel channel )% T . 1£28.671 H ftiweb crawlersk 3z =B httpid
Ko (B&7R: http.GetHi& A Fe 4t 7 (FHh e il — MG R #7772 . R7T LL A http.NewRequest kB2, & E EfiCancel 7, #AJ5
Finttp.DefaultClient.Do(req)K i 171X MhttpiE K . )

23 8.11:  BHEAE8.4.4% fimirroredQueryiitfe, LM IFRERUrFIfetch A M. 25— MR RIN, EREBUE L E R



8.10. /= 45il: Wil oK Ak 55

PATH—=ANINR RS B R L EARTATNAE, XAMEF O LE—Sf Pl IR S8 m e e P T # ARl 2. MR AT
fligoroutine. mainflbroadcaster- F & —~goroutines:f7l, &—AN%& ;i % A4R 2 —handleConnFiclientWriterff]
goroutine. broadcaster/Eselect &R, KAE R EAE =FARSREME L.

NHE R FImain goroutinef LA, fElistenflaccept(Fiti: IS HLATMEE) N P oIl RIGERE . W —MER, BFHad
sz —A-¥rHihandleConnffigoroutine, SR TAIFEA T IT L I K Hiecho Ik 55 &% LTI AR -

gopl.io/ch8/chat

func main() {
listener, err := net.Listen("tcp”, "localhost:8000")
if err 1= {
log.Fatal(err)
}
go broadcaster()
for {
conn, err := listener.Accept()
if err 1= {
log.Print(err)
continue
}

go handleConn(conn)

SR J5 /&broadcasterffigoroutine. i) AR Bclients 2310 3 M AT @ ER M E P S . HICRIAN R R —E FuifiE B R H
channelff]" & A&" (5 B

type client chan<- string // an outgoing message channel

var (
entering = (chan client)
leaving = (chan client)
messages = (chan string) // all incoming client messages
)
func broadcaster() {
clients := (map[client]bool) // all connected clients
for {
select {
case msg := <-messages:

// Broadcast incoming message to all
// clients' outgoing message channels.
for cli := range clients {
cli <- msg
}
case cli := <-entering:
clients[cli] =

case cli := <-leaving:
(clients, cli)
(cli)

broadcaster }i U & F 4x Fifflentering fllleaving fichanne R 3R A1 & F i R RIS AN B P Sk . LB BT I — AN F4ET, <50
clients#4, HiZF R EHIT NN, EEKME I mH E & Hchannel, broadcasterth £ MW 4x R (174 Schannel, Fif %
Ui 23 X Schannel R IEH B . MbroadcastertZ IS4 M B, Sias g H 37k 2 HTA 1% 52 30 MR 25 v 1O 2 i

BAEEBAE B R—& i goroutine . handleConn i %4 4 1% 7 i 1) 7 — AN 2. % i channel il id entering channelk
R SRR SRS E SR S i ROR R TR, IRl 4R 10T B channelRFX B AR R I %, I NI B
L REFH RIS RATINE B S . M%K% 5E A, handleConn4:iifiidleavingiX 4> channel ki &1 25 /2 i 1 85 T I 56 B 4%



func handleConn(conn net.Conn) {
ch := (chan string) // outgoing client messages
go clientWriter(conn, ch)

who := conn.RemoteAddr().String()
ch <- "You are " + who

messages <- who + " has arrived"”
entering <- ch

input := bufio.NewScanner(conn)
for input.Scan() {
messages <- who + ": " + input.Text()

}

// NOTE: ignoring potential errors from input.Err()

leaving <- ch
messages <- who + " has left"
conn.Close()

}

func clientWriter(conn net.Conn, ch <-chan string) {
for msg := range ch {
fmt.Fprintln(conn, msg) // NOTE: ignoring network errors

}

54, handleConnyf—/~% F il E T —/clientWriterffigoroutine 218 1% /1 3 %% 131 Bl.channel R 24 1) #R &, IR E
TVENENZ P4 E B . % i S HU &34 22 7E broadcasteriZ Ui 2l leavingid 13- 5< ] T channelJ5 £ 11

TR R RS A A P NE B T iR, IR AR E DS TR L, A netcat kIR -

$ go build gopl.io/ch8/chat
$ go build gopl.io/ch8/netcat3

$ ./chat &

$ ./netcat3

You are 127.0.0.1:64208 $ ./netcat3
127.0.0.1:64211 has arrived You are 127.0.0.1:64211
Hi!

127.0.0.1:64208: Hi!
127.0.0.1:64208: Hi!
Hi yourself.

127.0.0.1:64211: Hi yourself. 127.0.0.1:64211: Hi yourself.
~C
127.0.0.1:64208 has left
$ ./netcat3
You are 127.0.0.1:64216 127.0.0.1:64216 has arrived
Welcome.
127.0.0.1:64211: Welcome. 127.0.0.1:64211: Welcome.
~C

127.0.0.1:64211 has left”

Y50 PR Ksessionf, X MEF S 2n+24N I K figoroutine,  ARTTIXANE 5 #1974 75 B B A A041(89.2). clientsix A
map# PR EI7E T — ANz ffigoroutine,  broadcaster, B LLEANRERH K MG H . 2 ~goroutinedk 2 #1457 H 7 iX #channel fil
net.ConnfsLfil, WANARIGHIEH R LM BRIV F— B P EZHFERL N, R %4 Jgoroutine F1 e A8 5 1] 8 o
%> 8.12: ffibroadcasterft ¥ Karrival @AY BT ATE % P . N TIEBOXA I, RTEE —ANE S, HHIE
entering#lleavingffichannel it 3% % 1 i H 44 F

4551 813 (EWIR IR S5 4S RENEWT T 45 BRI 2 P 3348, HRAnisoll T 8 2 JE80E REATATIY BRI AR & k. $oR: W REHLE
goroutine i ficonn.Close ()i fi# 4 Read i, #ti&input.Scanner()FT i A+ «

255 8.14:  ASTSUIIR R 55 25 1) W B SO BESE— A28 7 itk AT LLTE entering i /T DU EATTHI 44 5o KT 5L AT 4% £h 2 i A0 9 24 bk
BUAREAN 4

%21 8.45:  WIR—ANE i E KON S ECEGE AT e 4 SRR R S i BEIE . f& ibroadcasterskBkid —&IH B, A RS

XAE P im—E R A SIS . S AN IR R Bk Hchannel @ 3 2 vk X, IXRE R ER 4 AT BAE AR 2 E 4
broadcasteri i% H—~JEBL 2 fsend H]iX /~channel 1 & 1H |5 »



pe =r =1 = > >

FhE ETHEBENIA

I — 2 RATNH T —Lefd F goroutine flichanneliX £ B 1221 H AR A 77 SR SEBLFE K I 718 SRTTXFEMERATISebr L ml#E 75 H Kk
AR s o 5 Ab 3 ¢y — e 7Ty Lk A 1)

AL, RATSMEO T IR . TR L goroutine (B L AR, R BRI B, DAB AR His 8 o) A5 (1) 3 A A
Ko BIFRAILMREgoroutine T E R LFL 18] fRIH A L 19— L8 [X 5.



9.1. = F &Mt

FE— A (A 18 A — > goroutine () AR, F2/F BT IR R RS P IOk g . Biln, BATE —BOERFS, H—1
FEH A ZHI(RIE), LA, 74 P EE Z goroutine U2, 4% —goroutine A 15 A th 2 # IR L E P 4047 (1, 1H
R AR O JATTBE F 0T 73 4L T P A goroutine B ARy FISRAT Y, xF&EAEy 2 B I 2 530 A2 [ A A R SR AT . 24
TATRENE BEA TN BRI — DI RAE 53— F R RIS, S xRy X > S IR R

FET, —ARBAELNEREF P LRI TR, MURFEIRRRIBOLT, XA BB TT DU TAE R, B A AT IXA
PREURIF R LA, IR ZERREUN T ZBIME D T BATHT LT AT A — MR R — ST AR s B, %t
TRAREAYE, GREPTAE A5 TR R AR IR R e i, IR AR I A e 4

E—AMREF T A IR ZEMERBILT, FAURRT XM I k2. sk, JFRZERRERRGIS, AR, Fr
PARAE S Wt e ) 1 ORI R R R OLT AR T DO RV . TATE e 0F Ay MR 2 B, it
2R BRAE B — ) —goroutine A i /& I T 26 A 4R S s SO KA RDR N TR H 9. BATSAEAR T PR IR,

AL, AL BB — B L T AR I R 2 4. BT package i 172 B IR i 7E B — [¥igorouine, it ME BUX £6745 B4
0 MEH H %A

— N EREAE I R PR TR R R 2 T, Eeinstsi(deadlock). 74 (livelock) A1kt (resource starvation). A5 A 25 20t
WHTE R, X RN REE TS % L.

SRRV TEFAE L goroutineSe AT HRAERS, BUA I IERIIE R . TR FMRRB AN iz, BV RS —H
ERAEVRIIRERE B, SRJGAE AR D HURO IR B ke, slF RO AR AR ORI ORI A e e, SR R e 7 5 — ik, 5t
T B R AR AR I A S Do XS A T SR R A A X LA S BT L DA A 14 W

feti B2 H AT IR K TE oA EL T, T CAIRATIRE — AR SR AR AT IR P R T

// Package bank implements a bank with only one account.
package bank

var balance int

func Deposit(amount int) { balance = balance + amount }
func Balance() int { return balance }

(HARFAT T LLIEDepositfr 3k o £ 5 iibalance += amount, XA RN, Al K —LpE Ui Rtk E 7 —2t. )

XF XA RTINS, AT —IREeeE H, DUERIGT 8 F i #DepositfBalance #i =15 2 IEAfi 45 5% . it £ Ui, Balance
BB 2 BT RN 2 R . SR, 4FRATT I M T AS 2 b 3 FH 3 6 R 80 K35, Balance it F th 1% A AR IR SS S IE
Wi T . HE— N NHM# - goroutine, HAE T —MRATECA K IR 5 :

// Alice:
go func() {
bank.Deposit(200) // Al
fmt.Println("=", bank.Balance()) // A2
O
// Bob:
go bank.Deposit(160) // B

Alice 7 1 $200, SREMATUBIRE, RN BobfE 1 $100. FAATFIA2RZMBIERMATHI, FATEEFIMATR A2 BT . B
MAHRE G, BATSINEPATIRF R =Falfgtt: “Alicese”, “BobZe”LL K “Alice/Bob/Alice” 4147 . N IHIKIZFEME 2 R A
g — % Ebalance B B IME. 515 B ERF R RRRPIH.

Alice first Bob first Alice/Bob/Alice

2] 0 ]

Al 200 B 100 Al 200
A2 "=200" Al 300 B 300
B 300 A2 "=300" A2 "=300"

PR OL T R AR A AES300. ME—FRECEAlice I RFURE B EE TBobX %, AL EREAER HASIER.



(B R FTHI B HEOR HR . SEDURh AT AR 25 LR SR SSAZAE N, XA S L T Bob A7k S TEAlice F i AE IRl 7ERAHE
2% (balance + amount)Z J5, fEAREHEEHIZ i (balance = ...), XFESSHBobIIA G E K. MMiiX 2K NAlice M7 FKEEA1LFR
FRHEAREN—ADFE], RERRES: TTURRZ NATFIATW. I A8 SCI P2 AR 1 1

Data race

0

Alr 2] ... = balance + amount
B 100

Alw 200 balance = ...

A2 "= 200"

fEA1rZJ&, balance + amount2#it5 4200, FrliXZAIWRGAKIE, JFAZHEHEFRIENTI. REARKRTILS200. AT
FRK P L F) B HBobSERRIN B 2 1 $100. (¥7E: BZE K T BobIAF e, AT LA/ HiBob e E 1)

BAEFOUET M ERES &M, WEEHE S . TR MM, REA WA goroutine f A vy Al Al —4 &, HEDHAH—4
R E AR RN B 2 R A B T

URBR SE IO B — N — MWL (B 2038 b — A=A 5270) SOR IR B, FB st A3 SRR 17, Lt
interface, stringmi# sliceZ AR E Wbk, FIHAIFCTG £ FF A SE 37 A A K e slice:

var x [lint

go func() { x = ([1int, 10) }()
go func() { x = ([1int, ) 1O
x[ 1= // NOTE: undefined behavior; memory corruption possible

B fa—MEA P XIER AR E s HATEERnil, B0E AR — MK 10 slice, AT &E2 —/MK 41,000,000 slice. {H
RMZ— FsliceI =M. T5%H(pointer). K JF (length)f1 % & (capacity). NS 4E4HZ M — P makelf oK, KM —
Amakek, xR T —MEAAE, —A AR N1,000,000/H 5265 E PR H 104N 0 E Hslice. IXAESEI45 2 174#4999,999
JOER AL B SR — AT P AEALE, XL M DO EREAT B, i Hdebugth £ A8 i AS . IXPNE SCE X BRR A A E AT
N, FCRER FORUNIZR AR FEIEM RGeS Bis M E ILCE NI Z .

FRAE TR B SR TAT A H R FH AR BB AR A XPAT . BA VG SAEQ AT BT, BIRwSTRSATRMER. U2l
FP oY, AR AER IR AN MG 2 /R Pt — BB gk R VR R e S, B CEUR SRR, XA S AR
logging”, “TASMEER L B EE. BUOSEMA TG4 8GE T & ERAEREE, AT MR IE 0. —MFas
ENGRARA BB 2 T K RAESE e S FrAIRAT— € S e Bl e g, M ALETRNTIIRE e v 220 f e 2

PATREL — T EARFEFHIE L, BFONSSAERER T H e $ MW LR Kgoroutine 37 & Vi AR Rl AL & B &8 b Hor — AN A 'S
Bt heds . M bk o A =5 ST DL G il 5E 4

B RTERAE R GAAE, HE— N NHfIimap, SRS, i WA R key B — ISR BRI R4 2RI, Ak
Icon & e I FH K3, XA T 4 TAEMRIER, (HianRlcont IR, B4 TiXAmap it 2 e ddE w4

var icons = (map[string]image.Image)
func loadIcon(name string) image.Image

// NOTE: not concurrency-safe
func Icon(name string) image.Image {
icon, ok := icons[name]
if lok {
icon = loadIcon(name)
icons[name] = icon
}

return icon

K2, WMRFAEREgoroutine BT IHIIAILITEL, SAIIAIL T map  (F T 6 2% H It H A ZBR e, Ba EmE=m
goroutine - & Vi [l lcon & f& ¢ 4=, K44 —~goroutine# H & XM .

var icons = map[string]image.Image{
"spades.png": loadIcon("spades.png"),
"hearts.png": loadIcon("hearts.png"),
"diamonds.png": loadIcon("diamonds.png"),
"clubs.png": loadIcon("clubs.png"),



// Concurrency-safe.

func Icon(name string) image.Image { return icons[name] }

L5 Ricons B AE BRI BUS CABIRE T, BRI IERE T main BB BOT IR HAT Z HIHtsE il 1 1. R E
BT, iconsE AN SE I BiE AR RACKIMIF R W, R REARETES . N BATNBGERRMIE, BN
updateff {2 L ZRIHAE, JCHXT THATIR it .

B R e B R R A TTVE R, S N2 Sgoroutine U Il R . X R AT — R OK 2 B T TR B0 759 . 8 L A T B4 9 R web)i€
11(§8.6)f¥ymain goroutine &M ——MhEM i 1 seen mapfiigoroutine, 1Ml K JIK 55 #%(§8.10)H [ broadcaster goroutine & ME——4>
AR Vi I clients mapfigoroutine. X AR S R B 7L T — AN # Ak fiigoroutine .

T H & goroutine N BENS BT I AR &, "B R fefd Fl —channelsk & i% 45 15 72 I goroutine i sk R A ) EHi AL & . X b £ Go
B T SKAAS 4 PR S S 0 Rkl s 3 LB RIS . — MRS —AME & 1078 /= Jl i channel k1% 3R [ goroutine MU fix 4N 48

B 1) 15 4% (monitor)goroutine.. filiNbroadcaster goroutine£: i 1% (monitor)clients map 4= &5 17 i) »
TR —ANES T RERTHE T, XAMF T balance &4k I #I 7E 7 monitor goroutine}r, 4 Ateller:

gopl.io/ch9/bank1

// Package bank provides a concurrency-safe bank with one account.
package bank

var deposits = (chan int) // send amount to deposit
var balances = (chan int) // receive balance

func Deposit(amount int) { deposits <- amount }
func Balance() int { return <-balances }

func teller() {
var balance int // balance is confined to teller goroutine
for {
select {
case amount := <-deposits:
balance += amount
case balances <- balance:

}
}
func init() {

go teller() // start the monitor goroutine

}

BRI 22— R TGV AN AR o S A B 40 B — ANl goroutine, 4558 KSR A IR R ) BRI — MR T B o IINTE — ZR3AK 2%
_EMgoroutine  [A] 3L AR GHAR M K47y,  TEIX F 3 18] 2238 id channel SR &4 (5 2 o W SRR &R 10 B — AN BU A e 65 3t 4 7E
AR BAAR T~ BURBEDIE, WAXRARERPTE T HR AR AR R S WIE BIRUKL RN — B, ik
FELIEHERERI T —A, DA X AR I BAR A B ATIRE .«

THHIE T, Cakes& ™ i, %/Ebaker gorouine, #RJ5 icer gorouine:

type Cake struct{ state string }

func baker(cooked chan<- *Cake) {

for {
cake := (Cake)
cake.state = "cooked"

cooked <- cake // baker never touches this cake again

}
}
func icer(iced chan<- *Cake, cooked <-chan *Cake) {
for cake := range cooked {
cake.state = "iced"

iced <- cake // icer never touches this cake again



S5 R S B T S I T 10 Fo IR £ goroutine 23 U M A8 B, (LR AE [ — AN %8 %2 WA — A goroutine ZE Vi il . 3R 7 s R
NEJFT, TR A
%3] 9.1:  #igopl.io/ch9/bank 127 ¥ in—Withdraw(amount int) Uk B8 % . Hiik 7] 45 5 R 1% 36 B 3555 52 i ah 7 3B = AR 2

R RIMT « XM B2 H R IES monitorffigoroutine,  HLiH B 7 ZA & BGK FIAUE Al — 4B ichannel, 1XA-Fichannel 2
monitor goroutinekitiboolean4s i & [ 45 Withdraw .



9.2. sync.Mutex 5. /+ 4

7£8.675H, A T —Abuffered channellfEA—MIHEUE T &, KRIERE R 204 goroutines I HATHTTPIEK . R,
BATAT LA — BB R A 11 channel -ARIE i £ R4 — A goroutine e [F— K Z| 5 i — ML 2R, — D RAEN1RIOM(E S &g —
7015 5 & (binary semaphore).

gopl.io/ch9/bank2

var (
sema = (chan struct{}, 1) // a binary semaphore guarding balance
balance int

)

func Deposit(amount int) {
sema <- struct{}{} // acquire token
balance = balance + amount
<-sema // release token

}

func Balance() int {
sema <- struct{}{} // acquire token
b := balance
<-sema // release token
return b

XAVE FRSZA, g synct B IMutexZE R B H:52 #F. B Lok 7 VL RERS 3K R Blltoken (X LI 4H), I H.Unlock 7 i 2 B isix 4
token:

gopl.io/ch9/bank3

import "sync"

var (
mu sync.Mutex // guards balance
balance int

)

func Deposit(amount int) {
mu. Lock()
balance = balance + amount
mu.Unlock()

}

func Balance() int {
mu. Lock()
b := balance
mu.Unlock()
return b

£k — goroutinej 7] bank A8 E i (iX L H B balance K A4 &), & #i<x 18 FAmutexifILock 7 KR — AN B 5481 BB mH
goroutine W& $# 45 7 XA AT, X MRV S 4 B %8 B 2 & goroutine I ] 1 Unlock i iZ 8125 [ a] AR . mutex 2R3 JL 248
B Bk, Hmutex T RS B AE mutex A B W 2 JE S 20 A BT . SRRSO A GIANAT B AR SRS B AR I i
AT L o

£ LockFUnlock. 8] {14 G5 B 1) P4 2¥ goroutine T LABE (B i Bk & 16, IXAMRIG B G P IX . B3 # 78 Hofhgoroutine 3t
BUZ8 2 80 75 2L FHUnlock. goroutinefE 45 A BRI U B2 1K, TE1e LAWK B 4200 ik bR BT 7 TR, RS R AR A IRER R, 11
ZLETHREI

THfbankFEFBIIRE 7 —Fus A 9 2R — RIS H R T AR ATRE, A U5 X AR v — ) 7 S X
ﬂbui&iﬁﬁi)’l(ﬂk%ﬂix, T3 REVERRY). BN RETE— TR B R BORE RS R, W AR I =R 2 bl
FER Vi XFPRRE. HRBUANAS & g HE A I FEmonitor (X 22 3 5117 i monitor /& 52 "monitor goroutine" AR 1 & & i KA -
PRI VR — AR SRR AR B T 5 ) o



T EAF SO 2D AR B b I 2 DX AR 2 S5 - A — AT, B 0 SR -1 AU 5 251 Unlock il 2 A4 SN B T 2. RS
ARG S X HI R, JEHR AU AL P R IR IS DR, AR R 25 (58 ) I Lock ATUnlock (i A 2 72 T AT A v
R LA 0 T o Goilh 5 L deferfi] ELFUZ X AIBLL T RUE : AT defersikifd FUnlock, 1 5t X 2 B xGHb SE 4 31 o £ £ H
RS, IXRERATH N S BT B BOR ] 2 5 B A A A AR [l ZEE A3 R Unlock X MRS 315 T i, Gox B3l
AR L1 o

func Balance() int {
mu. Lock()
defer mu.Unlock()
return balance

L7 B Unlock £ fEreturnif A 2l 5Ebalance B 2 53447, it biBalance BAUE 3k 4. IR I I — s dr bt s AT
HUATFE AR EDLT .

eAh, —A deferred Unlock RIS TE I Xk AE panich KA & #0AT, 1%} T Frecover (§5.10)K 1k & MR 7K Ui 2 R HE K. defer
WA R 2 b R AU F Unlock BRAS B A 4 — 55 i, AN MITEAR KRS BARIE T ARG IR, RZHUG I F3HTIER R TR, R
B () R e LS P P PR T EE . A R T 19 15 R P defer ol Il S X ™ Fe 21 R B PR 45 7

18— T FHpWithdraw i %, BRI, B4 EfHRs R R Eltrue. (HATRERATICR TSI SR RA R, A4 Bt
SR, iR [Hlfalse .

// NOTE: not atomic!

func Withdraw(amount int) bool {
Deposit(-amount)
if Balance() < @ {

Deposit(amount)

return // insufficient funds
}
return

-

& B

KBTI T IERRIE R, (ERIEE — s IRIEIE . 25d 2 BGKERAE RN ST, balance ] e BN BIREIOLL T . 1XA]
2ENE IR BCI A G AL . T AN Bob X 3K flisports carlly, Alicenl Bemli JME i FunmEA 3 1. X
(1 ) A BGRANE — RT3 BAF T =P, P E R PR LR 8L BT XA 8RN HGRR

T o

Py

inf

HAETEOLT, BURROZ AR A — R8N iR 0 2 R AR R 19

// NOTE: incorrect!

func Withdraw(amount int) bool {
mu. Lock()
defer mu.Unlock()
Deposit(-amount)
if Balance() < {

Deposit(amount)

return // insufficient funds
}
return

LHEIXAMI T, Deposit2r il imu.Lock()58 IR Ze3REUE R4, (EHE mutexB &8 LT, MTEMEAN(EFE: goBEAEN
B, RTEANBIMS, E3Fjava)-t 2 B — A 248 EfmutexSR R _EAI--IX 2 S HRE P8, BOES ST T %,
Withdraw 2 7k iz FL%E F % .

KT Go HFEARENX — s BATH R B E . HFRMH K28 TR RIS RAERE 7 ST I 1 G B A L RS fRIEANIR
Mo AAVERH 2 — R BA goroutine 7 I 3L FAR . HSEPR EXT T mutex R ERU, ARME AR ET . 24—
goroutine3ff3 1 —ANE TN, TRWiE XM ABYERE B REE . FEIRBOMRERIE, Rt EHHt=Aw, XA R
FIE AR R . AT L RS 2 5, B AREAZRE DA E R, R — A0 LUE A i mutexl AT BAGRIER AT H B 1)
goroutine/E Vs ML AR R, (HIXM 7 A BLEPRIEIX SR B ASMO AL (B BRI %)

— AN AT R A REUY B RE AR, LI ATEDeposit /) B A A —ANA T K e i deposit, XA & B BB
SRS PRI LML, S— A2 S B R $Deposit, X< Hdeposit, ELEHMT LB FEIATA]
PLKsWithdraw 1 3 7= iz A 2



func Withdraw(amount int) bool {
mu.Lock()
defer mu.Unlock()
deposit(-amount)
if balance < {
deposit(amount)
return // insufficient funds
}
return

}

func Deposit(amount int) {
mu.Lock()
defer mu.Unlock()
deposit(amount)

}

func Balance() int {
mu. Lock()
defer mu.Unlock()
return balance

}

// This function requires that the lock be held.

func deposit(amount int) { balance += amount }

B, RE A7 depositef FAR /N kb L HGKwithdraw bf A 5 R0 E IR, R I, X R REREE R 7.

$1%¢(86.6), HIRMI— M2 PSS T2, AT M BA TSRS B A KA . RUOAZERP IR, 3 H AT 1 IF A1
AR, AR I mutexity, B fRmutex AIE BRI AR A 9 T (FEgo Lt it /NS, BB S RIS K s B ), 8
WX A B R A 2 A I — P struct i 7 B



9.3. sync.RWMutex i 5 it

TE100 7] (AR SR B AL 5 22 DI 2 25 L 3RATT — 2L 0%, Bob™S T —AMRT, BRIEAT )L VORM EARMARIT /A e
7, LM, BELEMNFILLRIBTRMER . 4TS 2N B R A SN 78R, BRI IR
TRMFHAT 0, XS H R EE, Jf B8 1L e goroutineiz T .

i1 FBalanced ¥t U F B IS BHUIRAS, BT ERA IR iE 2 Balance [l I Kig/T 35 Lt 24, WEBLEIEAT MINHEI AT fE3k
WHBGREAE AT . BRI 5T BATE PR R AL 8, KAV A NI IUT, BSEES AT R, XAy
%32 8 5 8l (multiple readers, single writer lock), Goifi & #24L HIIX B HI B Z sync. RWMutex:

var mu sync.RWMutex

var balance int

func Balance() int {
mu.RLock() // readers lock
defer mu.RUnlock()
return balance

Balance i £ 7E 1 F T RLock MIRUNlock 77 72 R SR HUFIA i — AN i sl & Fe 248 . Depositif Bt A28k, <1 FHmu.Lock !
mu.Unlock 77 2 SRR HURURE i — AN 5 Bl R8s

FEIXAETU » Bob I ARAA i SKmt vl MR L I AT AT I LRI TE R T BlAE B2 AR RV T, JF AR SOE R e
DI AR T

RLock A REFE I 71 X S AR BRI S NBRAER TS . — okt BATARZ B 4 LI R R B IE A & Z R R — 2828
ot ANIrEYIRe RV E AR, e WA TR FEN KA A AR (PR TTRERATFIXAN TR 1R B0
f), Bk R A RN R R AR . SR BERR T, N BB

RWMutex A & 43138 K i/ goroutine i S84, IMBIAETE 2614 T, it iin, goroutinef/T:s 45 A4 RESRHLRI BN
15, RWMutex 4 72 St RE i RIFALHT. RWMutexids 25 Z AR WAL, BT 2ribe b— B E 58 S Bl fimutex s — k.,



9.4. N7 [FEL

PRT ReLLEC A 45 8t 4 Balance 7 12 T B B H 5 56 4F,  TEib 2% Tochannelif 25 T Hx . WRAFRA—K, TR h— A5
R AR, Pt ISl B) H e goroutine fE H AT 1] "HUAT H e O I AR IO XU - X LA H mutex i PIJ5 % 1. i —Balance i &
TEHE R e nWithdraw* i ()" 3047 . 55 = (CE 2 2 K52 " [R5 A UUZ —HEgoroutine kAT IR IR s[RI th 9 K B 21 1)

H

&N o

IR ENLUF AT e o —HEAL TR 28, B — A H HAMZE R (local cache). N THER, XTAFHEN i — Mg+
Soh, IFELEN —EushB] 347, XFME NN IX B vT e LS 244 goroutine 5 NI AN 5] (¥ T #3222 ) 347 . fchannel
JEAE B BF BV E XA 1 S 2 (A FE 334 JL R AE I S A flushFfcommit, X goroutineE F=ANM ] &1 F AT S R A sedi e
AbFEEE FiZ4T7 goroutinefF .

B8 — T NI A R B AT e L -

var x, y int

go func() {
x=1// Al
fmt.Print("y:", y, " ") // A2
10
go func() {
y = // Bl
fmt.Print("x:", x, " ") // B2
O

Ky Pigoroutine & I K AT, I HUGMIL BN KA L, 2AEEETES, PR 21748 RBGE BN 15 this A 2
Vo FRATIT AEA EE RENS T BN Y T TIX PURREE SR A —Fl, AT T LR [ R A TRAT I 1 L -

y:0 x:1
X:0 y:1
x:1 y:1
y:1 x:1

VAT AT LA AR A BAT T A1,B1,A2,B280# B1,A1 A2, B2INHAT A R . SRS RIS AT I 38 2 A LA B Lk 3RA1AT St i

X:0 y:0
y:0 x:0

fERARYEPTE i 4%, CPU, BEHLERLMME T, KRG MR A T REAR A K I A X PRI L 2/ A SRR TR ?

TE—MT igoroutine s, FE—ANMEA) IPAT I 2 AT DL ARIERY s a2 iigoroutine & i & 51 /. {H R 7EANME Fl channel HA
{5 Fl mutexiZ # (1) 83X R, FRAT Tk BEE LRIE SR 7E AN R I goroutine 1 & B IR T IRUT & — 3 T . R4 goroutine AHF— &
TEME I =PAT RN S5 A 2 Z My, HEREFRE L5 Flgoroutine BHXYIE N, FTLAAIL AT RE 24T BNy — AN IH
HR FEIAA -

RUE LRI R —Fh 22 e 24 24T BN A Flgoroutine & A A AT, BEE LHIGI T, X OEAZBURII R %450
cpulf) TAEH T o BRIAREANST EN4R A Al AR &, ik 38 0] g <3 e W0 AR5 A U A BT 4 1L, IF H S8 imiAMiEh)
FIPATIRY o« W B4 goroutine FEAFIRICPU LT, H— MO0 A H B INESF, X —~goroutine )5 N\ X} T+ 3Lt goroutine [
Print, 7EEAFFIDZ AIHLRATT LA T .

JITA A (A T RS T AR —S50R0 ] SR B 5 (R0 RALE . i AT REKI3E, 572 B BR € Egoroutine N 7 11 R /2 £ >goroutine
BT AR, R AR T .



9.5. sync.Once#] 151k,

TR A LR 8 A2 KW 4 1 18 380 75 22 () e A% T 2 0t A2 — AN BRSO O3 48 o S SR AEFE T I Bl R B0 it 2 (R0 2 11
YA VA 2 38 0L 14D J S st 18] 5 EL DR A BAT R B3 T Rt R 77 B S AR BT DA SE R BT — SR 9% o LB RATAEAR B — S %
E Ffifjicons A & :

var icons map[string]image.Image

A RA ] IconH B T i) 46 4k (lazy initialization).

func loadIcons() {
icons = map[string]image.Image{
"spades.png": loadIcon("spades.png"),
"hearts.png": loadIcon("hearts.png"),
"diamonds.png": loadIcon("diamonds.png"),
"clubs.png": loadIcon("“clubs.png"),

}

// NOTE: not concurrency-safe
func Icon(name string) image.Image {
if icons == {
loadIcons() // one-time initialization

}

return icons[name]

R — A J B — N B i goroutine T vl (1%, FRATRT LS A R PSR, (HIX FREAR 7E Icontl H K A FH IR H A 2242wk
BHTTH AT IS Deposit(f73) B8 —FF, |lconsR Bt 2 2 MNP IRA Y. B %Mikicons 25 H7, #/5loadixicons, ZJ&
Ficons HHr N —MNAET MG . ERE 2 IFRBRATRZ M55 Eloadlcons B& 3l 22 Yk i inl 2 KRB 5E 4. 2455 —goroutinefET %
loadingix LiconsfIif %, %5 —-goroutine#t N\ T lcontdi %, KIAZEZnil, RG24 Hloadlconsi %L .

ANRLIR A B A A R o (FRATAS SEILE VR NI T UG RE S M B OO IR R I B0, A B IR 10 B0 s — AN RE (B AR L )l
12—TF9.4%5 . HNEDERIFL, ikadMCPUL T LARE R M2 ek by M W AE T8 &5, UMERE AR, REREES—A4
goroutine H CLHIHAT IR T —E. HH—Fiw] GEloadlcons i A EHEE FHIXFE. 'EaTEHESicons E & I 2 B H— AN 2*mapk
Yliktkicons & .

func loadIcons() {
icons = (map[string]image.Image)
icons["spades.png”] = loadIcon(“spades.png")
icons["hearts.png"] = loadIcon(“"hearts.png")
icons["diamonds.png"] = loadIcon("diamonds.png")
icons["clubs.png"] = loadIcon("clubs.png")

Rk, —A-goroutinefEft &iconsZIE I, WIFABEMIR B XA BB MVIMGURECOEER T (FE: TERAZE TN Tmap, B
T B IR B3RS, R ULIRAE A 1B A E B AT 5EE) -

o 17 24 HIE B ARSI BT goroutine B85 W 22 #loadlcons BUR (7 K, & F — A mutexsk Al K .

var mu sync.Mutex // guards icons
var icons map[string]image.Image

// Concurrency-safe.

func Icon(name string) image.Image {

mu. Lock()
defer mu.Unlock()
if icons == {

loadIcons()

}

return icons[name]



SRTAE I L U5 Ilicons AR A A AMERTIZAE R AT I R U5 1], RIVEAS B D2 WIsa b se e H A b 17483 . X BLERATT AT
PAGI A=A Fo v 2 32 (8

var mu sync.RWMutex // guards icons
var icons map[string]image.Image
// Concurrency-safe.

func Icon(name string) image.Image {

mu.RLock()
if icons != {
icon := icons[name]

mu.RUnlock()
return icon

}

m

=

.RUnlock()

// acquire an exclusive lock

mu. Lock()

if icons == { // NOTE: must recheck for nil
loadIcons()

}

icon := icons[name]

mu.Unlock()

return icon

T AR MG AL X . goroutine B e SRR — N4, Eifimap, SRJEFOEE. W& HWIRE T (—RIERT), MASHE
REL, WEEAED], MgoroutineL I —NEHi. REHILEHHE, WA EMBEIRE —NMEEYTHZON AN TRB, Fred
PAV I Hi A Eicons B 2 5 Junil,  PABFIETERATIX —BARES M %, icons”P & CL4 4% H  gorouineWIZa1LIE T .

AR AT F RE AT R, HRE — RUKE R HA S . RIEHE, syncfONTRATIRME T — AL 1T 7 2k ke
KR — RHEAIIRA R sync.Once. M Fokif, — U MEMRIEE ML 72— AN HF fEmutexfl—Mboolean L & K id FAI IR L2 A
REZEM T H/FREARMGY booleanE EHI% f it M 4544 . DoXXANME— [ 77 V6 T B VI s b RS A 24 RN
sync.Once R i1k §if T (1) lcon R £ -

var loadIconsOnce sync.Once

var icons map[string]image.Image

// Concurrency-safe.

func Icon(name string) image.Image {
loadIconsOnce.Do(loadIcons)

return icons[name]

f— okt Do(loadlcons) i i I # 28l e mutex,  If-£x 6 #boolean & . A5 — WM HIIY, boolean?s & (111E f:false, DoZ:ifi
loadlcons 2> Ftboolean s i % B Mtrue. B Ja I FIAT A #A S8, (H&mutex [R5 2 {iFloadlcons X} Py 47 (iX B 3L sk & feicons
A BRI AR I U RE S ] T AT goroutine T .. FIX 7 kAl lsync.Once fi%, FRATTHEWS it o 70 AR B b 1 e B2 R AL e

goroutine 3t %A &

%:>1 9.2: #EE2.6.27 T HIPopCountIfl 1, ffifsync.Once, RIEH—kFEE MBI EATHIMEL. (BAREbrE, XF
PopCountix F£ 4R /1> H. 51 B Ak 11 b8 503k 47 725 1] REARMN BEvE 32 52)



9.6. 35 5+ kA

BIAEERATT N O BIARE /NG, BAEFRIEF FIUASIE R RS T . I8/, Golfiruntimefl T HEEHTA 1R E T — MR I(B4H
HIBNE T T, SE4Ki7 23(the race detector).

R {Ego build, go runigo testii 4 /M -racelfflag, i< filidm 1Fa% A8 — AMRIN S & U MEH — AN T feigid sk
B AT R A B s ) LR ftest, I Haxid M — /M 5324 8 fgoroutine 1 S5 B 74k, BEMRMTEF i
N B E 2 A, ttllﬂgoi%’ﬁj, channel#1E, LAMKT (*sync.Mutex).Lock , (*sync.WaitGroup).Wait ZEZ5 1M H . (%?&E’Jﬁfﬁ%
PHEE 4 R AEThe Go Memory Model U - A Ui, 1Z SRS R ANE T SCRIEE — 21, BE: https://golang.org/ref/mem)

AR ES SRR, &R —Ngoroutine B T iX ¥ KIcase, FlMNMIREFE S T —MIERE, RMEERELY
51— ~goroutinefE & A BT TIRFA S RAEE EEB AN XMEOEIMEN T2 —MEERERIFLUH, RS . XA T
BT — s, WARSAE RS0, BHURS A Kgoroutine Hil B 1 bR A 8 Al Ak . X 8845 B7E & A7 1) i il AR A . 9.7
Th & — N SE A A SR SR

SRR E RS A DRI TS R, B R BRI RIS AT RSG50 IFARRBIEM S AR BG4, L
N T AL SRR IR, W CRUEARIIINAIE A 55 3 T IRF .

BT HEHIMIC R, BRI T SRR R 1R — L, HREE RN, BRI, XM TR 2 47
PR AR R UIL S AT DAER R 1 o 0T — S8R I SE 26 ok, RSP 8ok T8 vT LAY 48 T8 H ) debugging . (WE: £
DR S5 SRCRICH TP 5N L 56 )


https://golang.org/ref/mem

9.7. =il FF R I ARFH 28 2247

ARATR AT LA — AN TCPZE AT, X AR T 0] DA BhFRATT R A e 3 St S v R R P R AR AT IR 2 ) AR e ) e X A
v Y A 22 47-(memoizing ) B (9% : Memoization[fJ5E X: memoization —ii&Donald Michie f#i4: T i memorandum#t (1)
—Mi. MR IENIE . 240, ing A memoiz. memoized. memoizing.), W2, AT B R AR B4R, XA
TEXS R HOHAT VR FH B0, BATHE R T, 25 REREIVFFEMSE LML T o RATIMR T E 4R K 24 H o it
BAGAF NPT 3 BT A H £ S — DR T

TATRAL ] T 1 K httpGetBody b B F N BA 7 B EAF HIRR B — DRG] XA B B2 B HATHTTP GETI R IF H 3R httpifl i
body. XX AN B&ETHI IR A B T4 2 LUK I, T ARAT R Bt S A2 AN i BE R (S R

func httpGetBody(url string) (interface{}, error) {
resp, err := http.Get(url)
if err I= {
return , err
}
defer resp.Body.Close()
return ioutil.ReadAll(resp.Body)

BJE AT MHBAREIR T — L5407 . ReadAIZIR IG5, —Mlbyte BRI — /MR, A X P ST LA 45 httpGetBody
3k (1] 7 B B interface(} fllerrord€ 2, Fr DAFRATT sl v] BLIR AR (M1 45 2R 0 HAS T BAUSMN TAE 7o FAI7EhttpGetBody 1t I iX
R IR T AT BLS A7 LR .

RN E & cache FI 5 — AN Fifa":
gopl.io/ch9/memo1

// Package memo provides a concurrency-unsafe
// memoization of a function of type Func.

package memo

// A Memo caches the results of calling a Func.
type Memo struct {

f Func

cache map[string]result

}

// Func is the type of the function to memoize.
type Func func(key string) (interface{}, error)

type result struct {
value interface{}
err  error

}

func New(f Func) *Memo {
return &Memo{f: f, cache: (map[string]result)}
}

// NOTE: not concurrency-safe!
func (memo *Memo) Get(key string) (interface{}, error) {
res, ok := memo.cache[key]
if lok {
res.value, res.err = memo.f(key)
memo.cache[key] = res

}

return res.value, res.err

MemoSE | 41 3% 7 B A7 M B B (R BUNFunc),  BLIRAF P28 (LT & — A string BlresultBi gt iiimap) . —Mresult#il & ) 51 i
HOR B (B L-—AME R — MR . 48N EBRATS R —Memol AR, Ik AT (K457 H 2 B X |- T (103 4 7 THT

A —MEHIMemo I 1o X TIRAKIURLIIEE — DN ICR A TH T HIGet,  FFAT BN T SE IS LA HR [ 0 K/ log:

m := memo.New(httpGetBody)



for url range incomingURLs() {

start := time.Now()
value, err := m.Get(url)
if err = {

log.Print(err)
}
fmt.Printf("%s, %s, %d bytes\n",

url, time.Since(start), (value. ([]byte)))

FRATT AT DA U0 (B8 11 3 2 ) ok R e 46 42

RAEBRATEE — IR —ANURLHY (*Memo) .Get FJ 1 FH

$ go test -v gopl.io/ch9/memol

=== RUN Test

https://golang.org, 175.026418ms, 7537 bytes
https://godoc.org, 172.686825ms, 6878 bytes
https://play.golang.org, 115.762377ms, 5767 bytes
http://gopl.io, 749.887242ms, 2856 bytes
https://golang.org, 721ns, 7537 bytes
https://godoc.org, 152ns, 6878 bytes
https://play.golang.org, 205ns, 5767 bytes
http://gopl.io, 326ns, 2856 bytes

--- PASS: Test (1.21s)

PASS

ok gopl.io/ch9/memol  1.257s

TRAN I N 25 5P A TR

RO . W TR ERE S, AT UG SIURLAGE T — S E LI,
WeAE LILAZR, E5 R FEIE1 2R 8T LUR [ 52 8 8k 1.

T X AR S I HT TP R AT DMRGF I, 3RATAT B AR SR It 2 T30 7] LME HIsync. WaitGroup R 5545 Fir 7 #1153k

HSE R e R A

m := memo.New(httpGetBody)

var n sync.WaitGroup

for url := range incomingURLs() {
n.Add(1)
go func(url string) {
start := time.Now()
value, err := m.Get(url)
if err = {

log.Print(err)
}
fmt.Printf("%s, %s, %d bytes\n",
url, time.Since(start), (value. ([]byte)))
n.Done()
}(url)
}
n.Wait()

KRB ER T, SR A S R SR AR BRI 1IE W L. MATER S — Lkl 2 S cache miss(ZEFFA i

), B R EHANR R T RRINE, sE

(ESRIEE I, A B B AR 7 I 2 R IR 1 1847 (
bug. {HZIATA LAEFH-raceix Mlagkiz T 27,

BERHEBHB

B W AL AT R bug), PFrARATEE TR R IRBR MR
SEGSI R (§9.6) AT EIMR N I IXFE 3R+

$ go test -run=TestConcurrent -race -v gopl.io/ch9/memol

RUN  TestConcurrent
WARNING: DATA RACE
Write by goroutine 36:
runtime.mapassignl()
~/go/src/runtime/hashmap.go:411 +0x0
gopl.io/ch9/memol. (*Memo).Get ()

~/gobook2/src/gopl.io/ch9/memol/memo.go:32 +0x205

Previous write by goroutine 35:
runtime.mapassignl()
~/go/src/runtime/hashmap.go:411 +0x0
gopl.io/ch9/memol. (*Memo).Get ()
~/gobook2/src/gopl.io/ch9/memol/memo.go:32 +0x

205



Found 1 data race(s)
FAIL gopl.io/ch9/memol  2.393s

memo.goffI3217 I T WX, ULIAA Hii~goroutineE V& A R0 TR IE UL ™ ¥ T cache map. XK WGeth & kL4, 71

func (memo *Memo) Get(key string) (interface{}, error) {
res, ok := memo.cache(key)
if lok {
res.value, res.err = memo.f(key)
memo.cache[key] = res
}

return res .value, res.err

B i ¥ flicache 3F & % 415 SR A3 T MM ED . REAMemofil E— 4 mutex, 7£Getitl—FFIHFRIUE /81, returnfiihd %
B, ST bhikcache MR E R AELEIG XA T

gopl.io/ch9/memo2

type Memo struct {
f Func
mu sync.Mutex // guards cache
cache map[string]result

}

// Get is concurrency-safe.
func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu. Lock()
res, ok := memo.cache[key]
if lok {
res.value, res.err = memo.f(key)
memo.cache[key] = res
}
memo.mu.Unlock()
return res.value, res.err

MR R AT, AHX I FE AT A DOBR T o AR T MemolfiX — SR A1 &k T IF R I TEREMR A BRI
AR S FA B, Gethi AR LIIFATIZAT IVO#AE & T4 1o TRATA R H K2 58— N IeBigers, MAE BRI FE IR B
AR AT R U R AF

N Getiys2H, A Getiigoroutine s W RIS :  AHRIT BRI — IR, WURARK AR EUEM AL, AN B2 IR
FRE . FEIX PR UGREUEE ) [RIF B, H e goroutine AT LA 73 F cache

gopl.io/ch9/memo3

func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu.Lock()
res, ok := memo.cache[key]
memo.mu.Unlock()
if lok {
res.value, res.err = memo.f(key)

// Between the two critical sections, several goroutines
// may race to compute f(key) and update the map
memo.mu. Lock()

memo.cache[key] = res

memo.mu.Unlock()

}

return res.value, res.err

XEAE DM RS B AR R T IR T, EAF — SBURLBESRIL T . IXFBSLTEFI A LA L ffigoroutine [A] — i %11 H Getsi it K IR FEH)
URLIN k4. Zgoroutine—i & ificache, KILBEME, A5 —mIAMIXMEARILKRE. EARILRE, WHle R
map. Ho—DRERGRSE GRS MG,



PRSI T R G 2 R I LAE R o T X P ik 6" L AE — AR Jyduplicate suppression(f & #0il/k 4 ). N IR A IMemotf
—Amap L XA — D& H s B KBS EBIRAS RN RS 52 HARMNZRX Kentryid & T —A
ready(fichannel. 764 HINE R EZ G, XA channel#i &, LR 3 Egoroutine) 1%(§8.9) i HLIZ 4 H M IM145 it 2 4
M7

gopl.io/ch9/memo4

type entry struct {
res  result
ready chan struct{} // closed when res is ready

}
func New(f Func) *Memo {
return &Vemo{f: f, cache: (map[string]*entry)}
}
type Memo struct {
f Func
mu sync.Mutex // guards cache

cache map[string]*entry

}

func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu. Lock()
e := memo.cache[key]
if e == {
// This is the first request for this key.
// This goroutine becomes responsible for computing
// the value and broadcasting the ready condition.
e = &entry{ready: (chan struct{})}
memo.cache[key] = e
memo.mu.Unlock()

e.res.value, e.res.err = memo.f(key)

(e.ready) // broadcast ready condition
} else {
// This is a repeat request for this key.
memo.mu.Unlock()

<-e.ready // wait for ready condition

}

return e.res .value, e.res.err

UAE Get b B IS FHIX LS IR T I FA0R (R I 248 B cache map, &ifimapH e BEATESLH, WRKARIIB LS
BN —ANHT 5 B, BRI W AEAE 5% H 1038 BB AT 5 N 58 (B 3275 38 1 goroutine 76 1 FH X A8 6 20
goroutine L% {Hready Z Ja A4 BRI B 5% H ML . AR KNIE /& Bready1ih, W] LLE#: Mready channel 1 iziL, I -Fix ML
$E/ETEchannel G 2 /T — B2 P %8 .

WREAT % B ITE, RE R maph AN —MEH AL E, a0 IELE I goroutine it i 22 f S M S s 4. SR 4% H L&)
B ifigoroutine] ~ #%4% H B & ready i MM 2 T -

% B ie.res.valueflle.res.errf & /& /£ 2 ~goroutine 2 [B] HL 52 1. G 4% H fligoroutine [ th 2 % B 4% H (1{H, H & goroutineft
2 ready" 1)) B2 R LA R HME. RES#H £ Ngoroutine R 15 i, (HEIFFATE ZH R4 . ready channelfl)3%

P — 5 45 R A H e goroutine BB Ik FE0E 2 B, LSS — i goroutine XX B4 A5 B () S AR 2 — E R AEAEIX SRR BTN . A
SRAHE S

KRR AR, ToMHZE M cache i 7e ki T .

L THIXAEMemolf SEEUAE T — AN L KRR £ 4~goroutine 1 I Geti (3L S map B . A EHEIXF I THRTAT i H2 21K dEmapZE
R I7E—AN kI monitor goroutine [t 7 it —2ext L, J5 # 75 F Geth T E LM B .

Func. resultflentry )7 B 12 77 {4 — 5L

// Func is the type of the function to memoize.

type Func func(key string) (interface{}, error)

// A result is the result of calling a Func.



type result struct {
value interface{}
err  error

type entry struct {
res result
ready chan struct{} // closed when res is ready

SRiIMemo B BLEEAL & T — Ml fiirequestsitichannel, Getff)i# ] J7 FiX >channel sk fimonitor goroutine i {5 . requests
channel 1 [t 2K 5 request.  Getf1 1 F 77 S UK AN G54 o 1) W 2 key AR A FE 4T, SEBR_ b X 9 A8 B ko) B Bk AT 4710 53
—Mlfresponseffichannel 2 7 Sk K ik R 45 R . XA channel H 2% |l —AN B -

gopl.io/ch9/memo5

// A request is a message requesting that the Func be applied to key.
type request struct {

key string

response chan<- result // the client wants a single result

type Memo struct{ requests chan request }
// New returns a memoization of f. Clients must subsequently call Close.
func New(f Func) *Memo {

memo := &Memo{requests: (chan request)}

go memo.server(f)

return memo

func (memo *Memo) Get(key string) (interface{}, error) {
response := (chan result)
memo.requests <- request{key, response}

res := <-response
return res.value, res.err

}

func (memo *Memo) Close() { (memo.requests) }

FiiiGetiT ik, 2817 response channel, ' ji#trequest&itf, SRJE K i%k4 monitor goroutine, #RJF 5 X &BICE.

cache”Z i # R il 7£ T monitor goroutine * (*Memo).server H1, THZFE|. monitor& fEMEIA 1 —EHiEUE K, EFrequest channel
#iClose 5%k . — /MR L& ificache, WIREAKRILE WIS, Lm0 BEAMAEN—NFKE.

func (memo *Memo) server(f Func) {

cache := (map[string]*entry)
for req := range memo.requests {
e := cache[req.key]
if e == {
// This is the first request for this key.
e = &entry{ready: (chan struct{})}

cache[req.key] = e
go e.call(f, req.key) // call f(key)
}

go e.deliver(req.response)

func (e *entry) call(f Func, key string) {
// Evaluate the function.
e.res.value, e.res.err = f(key)
// Broadcast the ready condition.

(e.ready)

func (e *entry) deliver(response chan<- result) {
// Wait for the ready condition.
<-e.ready
// Send the result to the client.

response <- e.res



HEET B FEMAEL, 55— %A key M1 3K 7 2 71 57 2510 H UM NiX Akey, B RFERHE, 0 Hready
channelk) # 2 H (fireadyiH .o {EFH (*entry).call SRIEM R TR,

B R F— A key MG R K mapt DEA THENIFKE, RE2ERE R ready, I 45 F Mresponse K ik %A % F i ]
goroutien. IR TAERM (*entry).deliver RFERAI. callFideliver sk H L 4iil & A117E & T igoroutine F #E4T AT 1%
monitor goroutines £ [| I i #% BH ZE 4% 1M Ve 72 A FEHT (017 3K o

AU IRAT S F R8I RS R R R AR AT AT

PR T RHAR LR E R N L, R TR e R E M ER . A RN —F 7 2] 5 —Fm] DR ARRD 5 A
Al . (BE: R RIgolangHEsRiEE I & 4)

%521 9.3: FJRFuncHIYM (*Memo).cet 7%, LHFMAIJTIRMAL— A& HIdone channel, i B & i id ZchannelRHLH H#EAN R AE
FIBE 11(§8.9). — MURHUH T HIFuNcH B F 45 B R % 4 2217 o



9.8. Goroutines fl1Zk £

& E—#rh A goroutine M1 R G LR FE X Bl ol LU 2% . RAEPIE I DO S bn B R — R, ([HEARL SRR KIE
HHF FEE T goroutine A . AR L2 3RAT TR X 231 W3 3 F4 B AL IR AL o

9.8.1. B &tk

B A OSEARHAT — M E KN AEI(— AR 2MB )RR, 1XAS B2 F SR A7 Ak 24 517 IE A8 48 8 FH S0 Ak (4R 76 T L 2 e )
) B B ) P R A R o XA L KNI AR RIIRHAR K AR AN o PR A 2MBRIR 6T — AN/ i goroutine Sk Ui S AR K I N 7R 2], b s T
FATHBIR, —AH 2 KWaitGroupz J& 5% Hlchannelffjgoroutine kit . Xt TgofE ki, AN 62 & H LT goroutine &k
HHE K, R AR —Sgoroutine #l 7 ELIX 4 K MIERAIE, X4 Z fgoroutine FE AR AR ATRE T o B2 K/ B2 Ab, [ K/ B
o T BE B AR B S IR R 38 A o 50 R SR SRR AN T o A UL R /N T DASR T (] RO R 2 S VR A BE 2 2R AR, R HLT
PLAVE BRI, AN I W 2 i Rl e 4 1

AHR, —A-goroutinesx L—AMR/MAUKR IR I AE AT B, —M R E2KB, —Agoroutine[Jk, FHE(E RS —FE, S AFINE
PR I R SO F R AR B, (ER FIOSZRFEAS K —FE ¥ /2 —~goroutine (B K/ AN & [ 5 s A% 1 K/ 2 MR 41 75 B8l 2t
4. Tigoroutine IR I KMEH 1GB,  HAEGME & K/MILBKRERR L, RE MG T, KZgoroutineA i ZiX 4 K1
.

%3] 9.4: AE—MRKLIER, M channelE R E AR M goroutine, TEMIBANTEZ AT, Al LI L DHIKLEM B2 — R
W EARKETEHZA? (XA EFERRIBHE. - )

9.8.2. Goroutineifd &

OSHME WA RGEWILIHEL . f)LZERD, — DEEfFITIT s & rh b BEES, X &M — A iifEschedulerf W% B . XA
FEE M ATHAT LRI ORAF NP P E IR N A, ARSI E T — IR LRE T IazAT, JEATE IR %42 1 77
FaEE, REMEIITIZERNBIDITEPIIT LR . BUOVERIE RGARRBANZITHE, PN — MR S — B F 2
SRR T, W, RN RRRRREBIAAE, KBS MRIER RS Ed, N5 R SRR . XL
ABAERNE, BPOSIR MR Z R LR NI, IF BB inig T fcpufi .

GofJiBfIMaE T HEACK MR, XMHESRMEH T —SHEARFE, iomniiE, FRAESENMEERZLE LL T.(HE)mM
A~goroutine. Goifil & #5 (11 TAEFN AL IR BE A2 A ALY, (B IR AN BE 88 oG sl ) Go [ v [ goroutine (91 #4 A2 5 hT).

FHEEVE RS RFE TR AR F R, GolE 88 H A — M 2 I 23 1T W Goll 5" B " A S #H47 R EE /. 14024 — goroutine
W 7 time.Sleepal & #ichannel i F 5l mutexdg /EFLZERT, 1 B 28 2 i H ik NARIR I FFL63AT 55— goroutine HL B /L3 T H %
MRS —Ngoroutine. R NIX PP 5 SR T BHE N A% R SC, AT CLEE 37 B — A ~goroutine LA B — AN BRI BMRH 2 .

%21 9.5: 55—~ F-goroutineJFE)¥, Wi~goroutine<: [4] B> Tebuffer channel s & 1tk i%ping-pongil .. XFERIFE F R0 AT
VA FE £ D UG E ?

9.8.3. GOMAXPROCS

Gof IR L H] T — MU HIGOMAXPROCS AR H K 2 2 £ AR R G ZAE RN $AT Go i ARS . HERARIME RIS THLES
EMCPURIZ L, FrUME— M a8 LIINLE LI, & — IR SAE8 M OSLAE L LGOS . (GOMAXPROCS J i i
BImzn i BE ). ZEPRHIR Y B TR R4S Pk B 2E 1 goroutine & AN 7 2 — AN L A AR FERAMOR BE 1 . ZEI/O B R SR A T B
IEGothE 5 R, 2T E—NU R ERAE RGLALN, HZGOMAXPROCS I AN 2L JLAME DL i+ 524E N

77T BLH GOMAXPROCS[¥3A 85 28 & ok St iUz i IX AN 24k, 803 A LIAEIZ 4TI FHruntime. GOMAXPROCS BRI e « 31l
TE NN 2 E 2IGOMAXPROCSHIZUR, XANMEFF & TCIRATEIOAN

for {
go fmt.Print(0)
fmt.Print(1)

}

$ GOMAXPROCS=1 go run hacker-cliché.go

$ GOMAXPROCS=2 go run hacker-cliché.go



EHE—RPITES, % FE R e — A goroutine B 147 . FIZATEGL T~ R AT main goroutine #4147, FTUASFTENRZ 1. & 7 —BeHf )
&, GO ENIKIR, Mt 5 — goroutine, XBEFIURITENRZ0T, EFTENRINI K, goroutine &4k i fE FIH(E

RGLRE L. TR IKPATES, BAVEH THAEBRIERRLRE, FrLl#goroutine ] LL— 2k $u A7, LLIFIEERIAIIER 2 B 4T EDOFI

1, FRATL 258 ) goroutine [ f& 32 1R 22 A R4 Y, Tiruntime th S 76 AWt & R TEBE (K, T LI LA AR Sz g5 30 (1 445 SR T
e 23 PR RO B AN 8] T 5 A 12 AT I 45 58 BT A )

#5.219.6: WA — T U5 % SR F R FL T (5518 5IRFE M) 2 B GOMAXPROCS ERERL I B . LEVRIY FLfN e MM 207 fRAH
WiCPUA £ DA 0?

9.8.4. Goroutine’ s 51D%

TERZHFF L EENIRIE RGRTTIE S, TR — MR &0 (id), FF HXA B 4045 BT LA — S it 7 =X
WEWARTS Z R E, B ] DUR —integerBiaE 8 EHME . XA L T RA M — 4N h R 4k fthread-local storage(ZkF2 A A7 i#,
ZERMEmE AR B ELRBR R AZ)RRE S, RHEEULRNIdE Nkey I — A mapst o] AR, &F— 8 A idataE
MR, AL ELEE AR R,

goroutine? A 1] LA A 52 SREE ) B3 (id) FOME & . 1X — 2 Wit EHeEi oz, B Fthread-local storage /s & &9l . tein
i, —web serverjE F—Fh RIS ITE 5 SCUL, AR KRR 2 MEle X FRHTTPIERNE R, AR eI LHAF
B2 XA Z T AT RERtS) IR T . XS R B L i /i 4 R R R —E, 2 SE—FhR @RI S AMT N, ERXFAT A
T, —ANRBAT AR REAR h L A O R R BT E, IR NS TR AR e . Rk, WURZREAR 51 S S iE
—— b tn—seworkersk 2 2 FI——FF 4 B BUNAT At & AR AP RR B

Go#fih 5 N A B AR, X R SHO R B 2 U o IR AR B Sy, 1 HL A iR BRATT b — 245
) B B B T 45 I AN LG L B 045 R T N

RBER Z A E TS — A GofE Al i B AT 18 S H G R . AERHMEET P, BAISEBH 2 g semfi TR, CRRA

HHRERMBIORET . W — N TRAS N —RIE, WA, A, Wk, el b, 5308, JFHRRsas =
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Golﬁ‘ﬁﬁﬂiﬁﬁ1004\ﬁg*ﬁyﬁﬁ (L%/f UJuﬂa go list std | wc -1 ﬁéﬁﬁ*ﬁ?ﬁ@ﬁgﬂﬂgﬁﬁ) ’ ﬁ?’tﬁﬁ?’ﬂﬁ%iﬂlﬁ‘]ﬁf?%ﬁt?%
LR . FEGoMALIX, FIRL Bkl L, EMAMYuE, BTN ECERM TEEZMGoEF G, &
ITAr Bl hitp:/godoc.org M3, fEAEE, RATRE S IIRAH A OMEIEH K E.

Goit Bt ¥ THA, BHAMRE AR TIEX MR TR, EARBIFHRIN G, FA1C2 R an e H T R4 B # i T
FoR TN WS TERNMBERER T . £, RIEESR R TARREABOHERMZRE L6, BT LEX P a
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http://godoc.org

10.1. fLfE

AR R GE et H R T AR R A I e RIS A, B — 2R SR RO R Tt — AN 7 1 8070 DU B A R ST
FEAEAN B0 ST ) [R) I DR AR e op L e BT ARSI o I AR IR RF I SO VR AR AN T DA B A R I H S A, E
BiHE N FELFTEESE 2 KAMEH .

O BHE LT — AR AT EE AT EASBKERRRF T . A TR RS — MR, RIS, &H
BESEPEAR T 47, IR DR AR A e AT I B b AN B i 4 44 - i R
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eI FAEA T ANBEH TS TR AR SE L. I R AR A, R DS ) A I SR R R Bk VT 1 AN
EHT AR, IR DLORAIE P9 AT A R A — BRI RN ) B2

AIAMEBCT — NS, FATT I B B % IS0 R BRI A KBUZ B I AR . IR MR, Golli & 4 iFds 14 1%
HE YRR T HEHPFES . Golhi 5 AN HUEIIS L EBAF 3 T = /MBS R Bl A S ARGLATESEAN CHRIT
SR AFEH], IR AR A 0 B S AT RSO R I BRI ROBR R S TR SRR RRIRIRAHL RO BCR IR
g, RIS R — A R E, SR Do g%, T HAR TR A% . S =nl, 0PJ5 G HARSCIFAMY
fUesROASHSFHER, HRSCHRREIES TERRB R Bk, EgmFE— DR, mkda HGERE M ERSAE
(0 BRSO, AN TR S 1 B OB B SO R IR E R EARED o
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10.2. I ANHE
FNMERAH AT MR E MR S ANBZEN .. HIEimporti& &) H i S N IR & 7157 8 .

import (
"fmt"
"math/rand"
"encoding/json"

"golang.org/x/net/html"

"github.com/go-sql-driver/mysql"

AARTRATIE2.6. 17T BL ), Goili 5 ML EA AN SABRE TR MEARET X, SRS SUR B E T H KRR
Bl fEARZE, BATHIRATLGOE S TAMMIIRE, WIAREFHHHMMENREDIR. YR, WEE= Y BN TEME

£, N, Googler NHIGoE SR, MATEH NN ZESHERS (FE: Googlen 7 2 Bazel i Hy i &

G, XHZMEINES, HITZWMEERSEARE5E8SHEWindows R ES) A [ R0 00 Sk b B 40, 42 2 F g A, R T8 (T 000 >
SEFE A GINREEAR, PR IXRE AT DL S BE AL AR AT SR

WEHRARTRI S ZBUR A, A RN RIFEEIRE— 1. AT BRI, BT IEbm ik A0 5N B8 A W LA ZE 20 23 0 LI Y
WA NS mHXERAERTRNEER. fla, EmmtimportiEa 5N T GolAl BA4ES HTMLFHT &8 Fl— /NRAT 58 = J5 44 i1
MySQLIRZ].


http://bazel.io

10.3. 75 B

TERENGOTE 5 I SCAF T S AL A W A Wi ) A WIE A 2 H R i E Uil st e B AR BOARIAR RS (BFkvE
%) .

Fl4n, math/rand &N SCHEIFF S #EL S package rand (7 BIiEA), FTLASIRSANIXAML, MREUATLAFHrand.Int. rand.Float64
AL 75 3 B B R

package main

import (
-
"math/rand"

)

func main() {
fmt.Println(rand.Int())
}

WERD, RANELAREETANBELANRE B, FIEEHNMEHSANBERRE, SRR RS — MRS S. Fla,
math/rand i flicrypto/rand BLIF L4 il & rand . 5 BATHEE Bl a0 RIS S NP ASA A R AL 4 R AL

RTINS RSB 1R G — BN A =R sMESL . 3B— A4, AR — AN 3T, MatRmaintd, X
I fEmain 48 5 1f) SN B R TR R . &5 Amainfifl & 4hgo build (§10.7.3) MEMA— MR, XA 562 5 L A
FEREAE R — AT HATRET o

HEABIS, BITER H R ATREA AR L test.go ERMGIRICIF (k. ATHILAH HEMTH, HA

PL_ B IR S TR NG JF HIRERSCA A RS AA TR test NFRAK . XA AR LEEHME: —
Mo BB, SN IRIIAMEY M. ALl _test JEROAKNRKIMNGY RO Hgo testfir AL 4%, L@ AN
IR A A LA BRI SR fe L — RO DM S A CHG R RR S ANAOE, BRI T RA T AE 11,2455 h A 4.

BEAPII, —SKERA S S T ASESNBRFENRASE R, Hla"gopkg.infyaml.v2", XFfEN FEIAEFHAAEE
WA S 5 4%, T &yaml,



10.4. 5 \FHH

I EME—AGoili 5 AR A MIERZ G, HEIERAFWIRAZH, FFZDRANEHPIER. G U LU E
— MR, WALUENEES AN SAZDSARL. FEAN AN, ERE MR L.

import "fmt"
import "os"

import (
-
nosh

SN IR AT OB RIS AT R A KR AR AR E 5. B SNRF RS, (HRAESAN S H B R
PFEFBIFEHS .  (gofmtHigoimports T B #S AT LUK AR 4020 S N A HEFE . )

import (
"fmt"
"html/template"
"os"

"golang.org/x/net/html"
"golang.org/x/net/ipv4"

WIRBAVEFRIN S AWM E S AN, Flinmath/randf Merypto/randfld, A4 SN R ZIE DA — D E GBI E N
444 LLIRE iR o XA RN B E A 4 o

import (
"crypto/rand"
mrand "math/rand" // alternative name mrand avoids conflict

PN E A 2 AT RSO . eSO R R THE A, TUHRACEARAN A FREG AR TN
[GlDEZ=2N

SABEGAE AR, EAMMULARRTRETFIIR. MESAN—MEAREE, FRRE % E 3 ERIAY
o XA AR AR . AR AR E S AN R RS, RO AR, B S -ANERIE ]
B A A R AL AR R BN, WURSF R EEAH T — A% ApathiUAE &, A RA T DL "path"brdE @ H a4 4
pathpkg.

A FAFEIEE IR E T AaT M S A B KB R A R S AR, Golfi 5 KA T HR ISR,



10.5. WHIEZ S A

AR RSN NEIMIEAE S AR OR 2 SN RER R H2ANERN ARG EREER: e2ittEa
F B AR RIS AT SN B RInithI AL R AL (§2.6.2) o IXEHEEIRATRH 240 “unused import™4s 4 %, FATAT LA T4
4 _ REMBIANE. BEFE K, TRZL AR, IFAGERI .

import _ "image/png" // register PNG decoder

ROV BREL SN Tl ZHREI—ADHIFEN LG, REEEEmain BT A DERFEER S AN Bk, L3R4
EE WA ARZEAE, R EEE CRIA TR,

Pt PE fimage BUR B AL E T —A> pecode BEL, FHT I io.Reader 2 HIULHUEE JFARAD EIER, &1 F IR EVE N ) UG AR AL 4% 5K 576 ik
{155, #RJEEElimage.ImageZS B EIR .. f#H image.Decode IRF 5 %5 — A EIMEME AR T, Sl — R ML, 255
953 — T G

gopl.io/ch10/jpeg

// The jpeg command reads a PNG image from the standard input
// and writes it as a JPEG image to the standard output.
package main

import (
"fmt"
"image"
“image/jpeg"
_ "image/png" // register PNG decoder
nion
nosh

)

func main() {

if err := toJPEG(os.Stdin, os.Stdout); err != {
fmt.Fprintf(os.Stderr, "jpeg: %v\n", err)
os.Exit(1)

}

}

func toJPEG(in io.Reader, out io.Writer) error {
img, kind, err := image.Decode(in)
if err 1= {
return err
}
fmt.Fprintln(os.Stderr, "Input format =", kind)
return jpeg.Encode(out, img, &jpeg.Options{Quality: b

BRILATRE gopl.io/ch3/mandelbrot  (§3.3) KU SABIXAMEFHIBFHEAIAN, RN KIPNGR KR, REHHCAIPEG
ARHE G H L (&3.3) .

$ go build gopl.io/ch3/mandelbrot

$ go build gopl.io/ch10@/jpeg

$ ./mandelbrot | ./jpeg >mandelbrot.jpg
Input format = png

FE Eimage/png I E 4 SR, WIREA R —ATIHA), BPRKIRT LR IFREIT, B2 ER AR IEFRA A S PNGH X1
B

$ go build gopl.io/ch10@/jpeg
$ ./mandelbrot | ./jpeg >mandelbrot.jpg
jpeg: image: unknown format



T AR T 0 TRV . ARdE TR M T GIF. PNGHIJPEGE#4 X IEG AL 2%, FI A aT DURME E SR g, (H2
N T RFFRE AT, IR Z AR a WA S, BRARR I R 2Rk 0. image.Decode i 3 TE ARG I 2 K IR AT 1) 3¢
FrfkE AR . B IR FI RN R E T A AR — N T RBR XA EUR BRI 3 o B 75 88
FF AR 3R . — A Decode sk ¥ T 58 it B TAE: — 1 DecodeConfig i % FH T il UG Y /N RN 66,78 [R5 6
AN IKBIN U@L 1 FHimage. RegisterFormat sk S0E A, — R 7E RN ANty 26 L R R A A, Bl animage/png 2 XA
T -

package png // image/png

func Decode(r io.Reader) (image.Image, error)
func DecodeConfig(r io.Reader) (image.Config, error)

func init() {
const pngHeader = "\x89PNG\r\n\xla\n"
image.RegisterFormat("png", pngHeader, Decode, DecodeConfig)

RO, R R HEEAL S ARE BR IR g 7T LUHimage.Decodefi# it Bitg AU EIE T .
Hidi FE fldatabase/sql 2R AT T RAMECAR, 1ER AT DRSS B O F 2 59 N 2 Bl RS . fildn -

import (
"database/sql"
_ "github.com/1ib/pq" // enable support for Postgres
_ "github.com/go-sql-driver/mysql" // enable support for MySQL

)

db, err = sql.Open("postgres”, dbname) // OK
db, err = sql.Open("mysql”, dbname) // OK
db, err = sql.Open("sqlite3", dbname) // returns error: unknown driver "sqlite3"

%5 101: ' EjpegfeF, LI RMTRE UG 2 R IAH B854, {# Himage.Decode il Sz RERUAR A 28H, SR @il lagar &47
b E S HOE R 1

23] 10.2: Vit NE S SO EHESR, FISREZEXZIP Carchive/zip) FIPOSIX tar (archive/tar) #0548 SCRY . fd Ik
BL IR R AR R e SRR R R 2, SR A AR 5 ZLl I B 4 5 N IR B 5 NS RE IR R i =X Bk 3h 4.



10.6. 1 Fl iy 44

FEARTTH, AT SRAE— L8 55 T Goll = Bk i AL R B B i 44 I 205E
HoldE—AM, —RERE NS, EEARRKE S SOE IR PRk RcE A bufio. bytes. flag. fmt. http.

json. os. sort. syncfltime%5l .

EAT TR T . i, ARERK—AFlimageutilskioutilis 1138 A 6y 4 util, ESRE B RKIR N, TR G 44 18
FIRERZH I T R 4T, RRE RSB Hard S A, FII0aTinAE 2 ipath .

44— R F BB TR R . ARdEEfIbytes. errorsMlistringsffi fl T EHIE R, XA N T REGMTE LHIETI R, FETEH
goltypesiE T G Mitype S T PR .

RO AR TS . flin, 2.5 hRATHEE R ARy Ttemptf, BARIFBEREZ A, HIX2 AR 2
R, B temp JLF A& i A8 B (1 [F) Al . ARG 3RAT14T — Beisf {6 T temperaturefE vl 44, SR FHEA RIS H ST E.
BJERATHUE T Mstrconviritk .25 fiitempeonvil 4, X4 FELZ BTIEIG 2 T .

BUELEBAE B a2 BRI R . BT Rl BRSSPI N B, Flifmt. Printin, [FINGE T &ARRRSAE
B Bk, BAT-HBIFATFEXREPrintinl) KN, FAMER L0 8 TXMEE. Lt — MRk, #2EEEEAM
RAAPIN T WA IR L & . R — L8411

bytes.Equal flag.Int http.Get json.Marshal

ATAT LA 3 — L83 i 2480 strings 3R E T I A5 HR AR DG I 18 4R A

package strings

func Index(needle, haystack string) int

type Replacer struct{ /* ... */ }
func NewReplacer(oldnew ...string) *Replacer
type Reader struct{ /* ... */ }

func NewReader(s string) *Reader

44 strings 3 A MR AR 4 2 TR P xR 5] X 2% i strings. Index. - strings.Replacer? .

He—af, ARE R T R EHERA, Flinhtmlftemplatefimath/randss, R — AN 1 B HEE 45 H RS T A E 0 5,
A — A~ LANewds 4 1) o 20 T 61 g se il

package rand // "math/rand"

type Rand struct{ /* ... */ }
func New(source Source) *Rand

H—egFEE, fllintemplate. Templatesirand.Rand, Xt JoH 4 ix e (60 4 A A B R R IR 22—

— A, B Enetnttp WIRFES A AEH £ 4 F M EARZMEIRERE, FAENBREIT—ANERNEEMLS. REH
B R EIRIE 2 R, (R R EE R R LAY TR Get. Post. Handle. Error. Client. Server:.



10.7. T A

AT R R F T 1 Goil 5 LHAMEAIRE, Gimfr FE. Ul W, W% R Goik 5 M5 MR .

GOl EILAMES T —RANMIIREM ML, W EEL—MERELS CGBIT Linuxt faptfirom TR , HTOKE.

AR R. NN RS FRENFES. ettt — MRS, HEFRIRBECR, RETHRES. LR
MEEESEREY, BRACHREPET R A b makefi AR 2. EWRE— NPT EN KRR, RATKRAE

IR I F

Goifi 5 TRMIIG L ABERU B EET MRS, HWE AT TINT e, A SBATLH NI, Flnget. run. buildFifmts. fRAf
LLiz{rgonligo helpdir &2 A W EINH BSOS, T EWIIE, TATIIH 7&K a4

$ go
build compile packages and dependencies
clean remove object files
doc show documentation for package or symbol
env print Go environment information
fmt run gofmt on package sources
get download and install packages and dependencies
install compile and install packages and dependencies
list list packages
run compile and run Go program
test test packages
version print Go version
vet run go tool vet on packages

Use "go help [command]" for more information about a command.

N TERIFRER B AR, Golli 5 I T RMIRZ M5 MRS M LE . BN, MRS ERESCIFARR, Goil I T RA LAk
BIESCAR R, PSR REE TR -RE, I HORSABRE TR X # H RGN R 9 MUK SRS,
Goth & I T H AT LA B 5 2 0 BLIAFE B S SRR H e B3 AT BURYE ‘SN B AR B A AR O R IR A R 45 23 IMURL.

10.7.1. TAEIX 4514

T REHIIGoEF M, RAFHEECE XM GOPATHRIAETALE, IR & 2400 TAF FHKBIWT. A 7 BB AR TR XK
%, R EEHGOPATHIL A LL T o Biltn, FATES S A FIN K GOPATHY E A sHome/gobook

$ export GOPATH=$HOME/gobook
$ go get gopl.io/...

BRI 28K A & R B B MR G IR 5, RIS H0 TAE X H 4 R e XA )

GOPATH/
src/
gopl.io/
.git/
ch1/
helloworld/
main.go
dup/
main.go

golang.org/x/net/
.git/
html/
parse.go
node.go

bin/
helloworld
dup

pkg/
darwin_amd64/



GOPATHX R ¥ TAE X H 3 =AF k. Hfsref B A FAEEREIID . A B (RT7/E 5 SGOPATH/sreliARRT B 42 AAL EN
AT H3EF, flaigopl.io/ch1/helloworldAH xS Biff1 545 H 3k . RATE R, —ANGOPATHLAEX [src H FHul e 2 AN MAL IR
AeEH RS, Flaigopliofigolang.orgZr %t RAF Gt & FE . Frhpkg T H 3 T ARF4R RS AN BAR U, binf B3R T4
TR HATREE, B aihelloworld Al AT FE T

5 AL GOROOT KA E Gof) %% H 3%, I6AH & A i AR HEE KA E . GOROOTH H R4 MGOPATHI ML,  [Htk
EIEEmt IR X 7 H 8 1% A$GOROOT/src/fmt. 7 — AT 23t EGOROOT, BRMGHL T Goili 5 % L H K i 8
LA H AR

Hrf go env AT AFGOET LEW EKNTAEREALRME, GRFREENRSTENKIMEL. GOOSHEI A& T18 ¢ H brfk
fE&4 (Fliwandroid. linux. darwinsiwindows) , GOARCHIf I & A T8 @ A FEAR 2R, flilamd64. 386karm%s. MR
GOPATHH AR S ME— A E W BN, HRH R ERSH/RHE.

$ go env
GOPATH="/home/gopher/gobook"
GOROOT="/usr/local/go"
GOARCH="amd64"

GOOS="darwin"

10.7.2. T H

fEHGoili 5 THMMgodr &, AT LRI AL S AR IRBIA M TAEX (96, F AT DUATIRRM 3RS0 5.

fF A4 go get AILA FE—AN—EsEH ... FEREANTHRERMWE M. Goili s THMMgofr & R E I T 8T IR
P, XL AT — M F i golang.org/x/net/html [ 5l H FLAE A Hs TAE X B 4 R

—H go get AT T A, REHLHABAI IR HATIRET . BATKE T — 1 HEEE ML, IE R 2R FE
TR fE R, 25— a4 23R golint T =, B TRIMGolE RS g FE XM & 5 M. 25 /My 42 Fgolintfy £%12.6.2%1
HIgopl.io/ch2/popcount ARG AT 2R tE AAS AL AT « "B A UF RS 7 08 T A 1 S0 :

$ go get github.com/golang/lint/golint
$ $GOPATH/bin/golint gopl.io/ch2/popcount
src/gopl.io/ch2/popcount/main.go:1:1:

package comment should be of the form "Package popcount ..."

go get A SRFMATARAT L M GitHub BitbucketfliLaunchpad, A LA EL#E A B AT ARA S H R Gu0E KRG . T H BRI
i, PRATRE R E SRS RGN R AR, #l0 GitsiMercurial. 3217 go help importpath SREUAHKIIEE .

go get M IRHUIAAD B B MAMAL ECE, AR REHIVE SO, BRI IR AT DU A 3 38 R H A s ARG 1 A 5
sE VL EMRA . Flingolang.org/x/netty B 35T R — A Git @ :

$ cd $GOPATH/src/golang.org/x/net

$ git remote -v

origin https://go.googlesource.com/net (fetch)
origin https://go.googlesource.com/net (push)

TEE R IR TN 10 3 35k 4% R A 1 Git € 12256 308 R R 45 MU SR A AR IR, B s i Gtttk £ go.googlesource.com. X HL sk
GO F THM—AMEME, FTUHEEH—A e SN, (B2 FS2 iR A2t 5@ A A IR &34k, il
googlesource.comakgithub.com. B NH T https://golang.org/x/net/ntml G124 740 R HICEHE, © % UFGoil & 1 T A 24 5 A L SEH)
Git s FEFGE Hu il -

$ go build gopl.io/chl/fetch
$ ./fetch https://golang.org/x/net/html | grep go-import
<meta name="go-import"

content="golang.org/x/net git https://go.googlesource.com/net">

WARIETE -u TR ESHL  go get A RHHTRITA MEIBBH W RIRA AR BT, RSB MIEM e, wRAE
R ESHIE, 1 HAR O CRERIAEAE, AR E ZEH .


https://golang.org/x/net/html

go get -u iy A HUR A B RAIE AN R O AR, WSR2 5 — I PR ENIR LB 1 RS T RATFE W n RE—AAE 1,
PRy A bR 7 T it 5 X 00 1 L AORE 0  ROA AR 3 385 1 Ak 7 A2 A Pl vendlor 1) B S5 FH T 7 i M 0, 1 ] 5 R AR (95
By, Hof A LA A )6 P RS BBt BRI ST 2 1K) . #EGo1.5 2 R/, — T BE M S NRR, BTl EHl)E
golang.org/x/net/html 5 A\ %12 7] i 2x 3% Jygopl.io/vendor/golang.org/x/net/html. H#HIGoik S fird 0.4 X Fivendorfi i, {HIR T
X AN B B vendor R RARAN T . Al UL go help gopath fiv 4 2 Vendor ¥ # BISCAY .

(PEvE: BP9 P AE LI X S dr & R b, 3075227 5] FE B R go get. )

#:>] 10.3: M http://gopl.io/ch1/helloworld?go-get=1 JREX A 2%, EERBIIDIESAEERIMAE ( go get 1HRHTMLIUT AL &
T go-get S, LA @ AR ARG KD .

10.7.3. H &1y

go build T AT ST SEIE N E . MR, AR EER, X D TR LW LUER SR, AR aEm
BFiemain,  go build B BEEASE LT H R QI — NPT DL ARG —BIE VAT IT RN A T

BTSN HFEREE M, FEEARATHUT R T & M Unix RTE 6 A, SESREE MO H . RS HRH
MG 2 T4 W emd H 07 B3 R, a0 T 52 #tGo U4 Ik 45 frigolang.org/x/tools/cmd/godociii 4 #t /2 i fEcmd T H 3%
(§10.7.4) .

MR UHENTN AR E, SR E 2R, s H— M BRI TEE, M BRARBAILL . 8. k. W
REARTESH MWABINEE N LHT H R R TGS TR M, BRENNSESAME:

$ cd $GOPATH/src/gopl.io/chl/helloworld
$ go build

B

$ cd anywhere
$ go build gopl.io/chl/helloworld

e B

$ cd $GOPATH
$ go build ./src/gopl.io/chl/helloworld

EANBEIXAE:

$ cd $GOPATH
$ go build src/gopl.io/ch1/helloworld
Error: cannot find package "src/gopl.io/chl/helloworld".

R DA S W HIRSCAR AR, IR — R AT T — /N e Bl — e PR Sk a2 g maintd, 52 DL — A Goili S 2
Tt SCAR A N R 2 AT AT RE P 1044 7

$ cat quoteargs.go
package main

import (
=
"os"

)

func main() {
fmt.Printf("%q\n", os.Args[1:])
}
$ go build quoteargs.go
$ ./quoteargs one "two three" four\ five
["one" "two three" "four five"]

R R T IRE—IMEE TR, TNFEIREWEIFIZTE. go run frKBR LS THENZIT RN ST


http://gopl.io/ch1/helloworld?go-get=1

$ go run quoteargs.go one "two three" four\ five
["one" "two three" "four five"]

(l%/f LSz AT DA E?ﬁgo run *.go)
BATZEBIERSD, B DA go G RMIIENTHATIEF M SHUZAT .

BUABOLT,  go build dr MR E IR EKBIRIE, RIS EFER T 8GRI PTHAT SO 2 SMITA H R a4 R . AR B A
PR ARG AR R, (EE BRI E B2 LA T ETTATART, R 2R 70 A R g I B ROV FEAS AR R AT, A AT
e 2L LADFY, B LS MO A 22

go install T2 Fl go build AT A TRAHEL, HEELSRAEMNEMIGMIERR, MARKENHER . HdmiFm e _ 72
$GOPATH/pkgH 3, H R 12 src HSREREAT R, AT T HE (747 BISGOPATH/bIn H 3. (IR % I /7 £ $GOPATH/bin i
INEIFTPHATREFFHERIIERT . ) B, go install A2 Al go build AT A EH dm T I% A K AEBMWHIE, XA MG 8 E
Peb. N T E G FIRBEIE, go build -i ¥ 23R H AT AL,

YRR LA F 1 E RS G RICPUSEM,  go install fit 223 ¥4 45 B 2 3¢ FIGOOSHIGOARCHX Rl H . i, 7EMac
#4;, golang.org/x/net/htmlfd 4 43 $$GOPATH/pkg/darwin_amd64 H 33 T ffigolang.org/x/net/html.a £

ERS AN A RGEEKCPUIN S XA R AR T B . R 2L B AT HARXI B[\ GOOSHIGOARCH, X5 BT ar & RIF . il
AT S G P (AR PR i e AR e PR I R R RGEANCPUSZ

gopl.io/ch10/cross

func main() {
fmt.Println(runtime.G00S, runtime.GOARCH)
}

i LABARLFIB2 AL F T S HATFE T+

$ go build gopl.io/chl@/cross

$ ./cross

darwin amd64

$ GOARCH=386 go build gopl.io/ch1@/cross
$ ./cross

darwin 386

A A AT B T TSR )1 5 R0 AL B 28 2R A4 AN [ AR A A AR RS S, DA T A 3RS J2 A0 o] RS AR M el R — S s AR 4R AL £
tho RN E T —ANERERGEAL TR R L 7, filfnnet_linux.gosasm_amd64.s, Goif & M T E¥s RAEXT R
FEG TR BT AR A A RSO IR G E 2 kg R s . flin, SOt T RS R I IR

// +build linux darwin

FERLFE A IERE BRI, XM EER S EEUF go buita HAEGHFRRE TR H ridl RS ELinuxsiMac OS XIN 7 g 1X A3
o TR AR R R W R AR AN G X AN ST

// +build ignore

EZHAT, W LASFgolbuild B ¥ EE L TR 7 1 SCRY

$ go doc go/build

10.7.4. £ CFY
GoiE & M gm il XA S R MR R SCRY . AN S H A i 03 G0 75 B 0 2 5 AR P v U0 B AR RS
Goilfi & I SRR — O S BN AT, BTl M EUE, DBERE LTIk HREH RS H S e RIRFF A

W EHSM 5 SR EReER . Flan, R fmt Forintff SCRTERE .

// Fprintf formats according to a format specifier and writes to w.

// It returns the number of bytes written and any write error encountered.



func Fprintf(w io.Writer, format string, a ...interface{}) (int, error)

Fprintfef Z0p 04k A1 2Efmt SR PR o o SRR 5 I B s IS ), ARV RS AN SRS o A SRS ST R R R el
—A (FE: K2, BAISHE M NMESCRER) | SR DU AT — MBS . IR R Y 2 H

—EETE — AN OT SR IR A 30017 22 . X ANE T T AR 78 SCRE I J8 SC 438 i tfdoc.go
UFISCRY AN TR BT T (R R, SORY AR B B IV (H R o] 26 1 . BESE b, Goifs 5 IR B8 2 W i (S0, I HoORHH2 7 245
RIG—FRegedr ). W F—H B HiEa, nTULHA—/MEHRA TR, Qg 5 5 A ShREN FEAN T Z R

AT, REAE RV, AT AR 2 @ S TR SR, (B ARAT EUNFRAE AR R IR 2 1B . A AN TR T LA
@ ’f/J\
TR go doc i, 1% 4T EDHLE TR E BSR4 B 5 OCRVERE, 2SR T g — M

$ go doc time
package time // import "time"

Package time provides functionality for measuring and displaying time.

const Nanosecond Duration = 1 ...
func After(d Duration) <-chan Time
func Sleep(d Duration)
func Since(t Time) Duration
func Now() Time
type Duration inté4
type Time struct { ... }
..many more...

B REA BRI AR -

$ go doc time.Since
func Since(t Time) Duration

Since returns the time elapsed since t.
It is shorthand for time.Now().Sub(t).

R ATk

$ go doc time.Duration.Seconds
func (d Duration) Seconds() float64

Seconds returns the duration as a floating-point number of seconds.

A AT BN R S ARAIEM I /NG . A 64437 Elencoding/jsonfl# (*json.Decoder) .Decode 772 I ST AY:

$ go doc json.decode
func (dec *Decoder) Decode(v interface{}) error

Decode reads the next JSON-encoded value from its input and stores

it in the value pointed to by v.

HBoATER, #5thnlgodoc, TR LUHE A X5 FIEHTMLTH, HEAEHM go doc MAMRAILLEELEER. 101808
Ttimef I SCR, 11.6%7¥%E FlgodociEir il LAAE B IR FIFEF . godocHITELE 45 hitps://godoc.org , A& T T LI T IRER
BETH.


https://godoc.org

57 rves - Tres (i Pagrawrama W
e c M golang.ong/pig/tima

e ——— . [ ] . |- ]~

Package time

import “time"

ndex
Exampios

Ovarview =

Package time provides functionality for measuring and displaying time.

The calendrical calculations always assume a Geregorian calendar.

Index -

Constants
func Afimn|d Durstion) <-chan Time
Fune Shoap{d Duragaon
fure Tickid Duration) <-chan Tima
type Duration
func ParseDurations string) (Curation, emor)
func Since{l Tima] Duration
func (d Duration) Hours{) Aonsbd
func (8 Duraton) Minutes]) Noabid
func (d Durafon) Manoseconds() inid

Figure 10.1. The time package in godoc.
PRt AR B S TAEX H xIE{Tgodochi 55 . AT Nl Mar<, AREENEHREA hitp://localhost:8000/pkg FT I :

$ godoc -http :8000
Horp -analysis=type Fl -analysis=pointer iy 21T F5ESEH T I CRYFIRRD 26 TS M it 45 R

10.7.5. N &

FEGOTE H A, E 2 i RN A AR IR AL A — N BT LADS T, 10 AR RR TR DU 1 1) 4 5 o A0 T
T o

AN, — SRR FTRE R A A, ARIRAER T — M MEER AT I, EFFARX P R &R . Flan, 234
TR RINETR T ARZ DNIEE LD 0T, ERBADIAER AN FaE e el k. FN, RATTREAE
EASTEZ R E—SEA AR, BRIV — M EREIFARENE D, B R RS — L2 R -
A

RT W RIXEET R, Goll F MigE LA &internal & A B 1A S NB AR M T Rk ab s, X Fptiinternalfl, —internal
A H g Alinternal H A A — N HR AT A i, net/http/internal/chunked 4 7 R E #inet/http/httputilzinet/http . &
N, (HEAREEMnet/url TN . idnet/url 2 H 7] LS A net/http/httputil f .

net/http
net/http/internal/chunked
net/http/httputil

net/url

10.7.6. & ifi

go list an A AT W HIEAI(E S . HmFpriEa, W Bl a2 B AE TAE X IFTENE i RN B A2

$ go list github.com/go-sql-driver/mysql
github.com/go-sql-driver/mysql


http://localhost:8000/pkg

go list AT IZHUEAT LI »...» FORILACER AR S AN BRAE. AT BLATE R HH LA X M P .

$ go list ...
archive/tar
archive/zip
bufio

bytes
cmd/addr2line
cmd/api

...Many more...

RN E T HR TR .

$ go list gopl.io/ch3/...
gopl.io/ch3/basenamel
gopl.io/ch3/basename2
gopl.io/ch3/comma
gopl.io/ch3/mandelbrot
gopl.io/ch3/netflag
gopl.io/ch3/printints
gopl.io/ch3/surface

BRI 3 AR R A BT A

$ go list ...xml...
encoding/xml
gopl.io/ch7/xmlselect

go list AT LA KRB EEHMTE R, AR SRS, XEE5uE E il LLAAERS R 24 7 . Horh —json A4
T2 537R FJSONE AT BTN L K e 5 2.

$ go list -json hash
{
"Dir": "/home/gopher/go/src/hash",
"ImportPath": "hash",
"Name": "hash",
"Doc": "Package hash provides interfaces for hash functions.",
"Target": "/home/gopher/go/pkg/darwin_amdé4/hash.a",
"Goroot": true,
"Standard": true,
"Root": "/home/gopher/go",
"GoFiles": [
"hash.go"
1,
"Imports": [

1

"Deps": [
"errors",
"io",
"runtime",
"sync",
"sync/atomic",
"unsafe"

WARATSEL ¢ NS ¥ H - i Htext/templatetd (§4.6) FUBIHRGE = & Ui SCARRIR . Il 72 KH4T Ellstrconv & A
B, )5 MjoinfSiti bR Bk 45 REEHN—4T, BRI EGERZ B — A E b

$ go list -f '{{join .Deps " "}}' strconv
errors math runtime unicode/utf8 unsafe

Pl

1%/35 LﬁE@ﬁféﬁ?WlﬂdOWSE"]ﬁéﬁ’@ﬁf%ﬁ@J template: main:1: unclosed action B"]?E!ii%o Fﬁiﬁﬁ\%l%ﬂgﬁ%jﬂﬁ/v\/?
A SRGHAT T AR T DA IR R T 19 75 AR R SO B ) )



$ go list -f "{{join .Deps \" \"}}" strconv

N i 44T Ellcompress - H 3% T A BRI EL511% -

$ go list -f '{{.ImportPath}} -> {{join .Imports " "}}' compress/...
compress/bzip2 -> bufio io sort

compress/flate -> bufio fmt io math sort strconv

compress/gzip -> bufio compress/flate errors fmt hash hash/crc32 io time
compress/lzw -> bufio errors fmt io

compress/z1lib -> bufio compress/flate errors fmt hash hash/adler32 io

Bk Windows A [AFEA T, L0 G 5 U775 5 T4

$ go list -f "{{.ImportPath}} -> {{join .Imports \" \"}}" compress/...
go list T X T — LRI AN E 8 H S s UM A SR H B . AT 24T R E. B 7rmdmEL
HE, AFETIRERNFBAZE, LA go help 1ist A HH.

EAE, FARE T Goilh 5 THWER 7 MK & 2/ MU EE i 4. £ T8, WITHEZIUNFTH o test fird %1217 Golk
H R A .

%710.4: GIE—ATH, REGHTHECHSEH, RS TEXKTAERBOEEHHEOES. R RFEEIET go 1ist @M
W, —KETHRIE, —RE TR . AR % FHencoding/json (§4.5) LR Hifi i JSONKE U M1E ..
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Maurice Wilkes, #— MEMEFETHHENIEDSACHIBit#, 19494 M E 5206 = TCEBE AT — NG . 78 CIFENLZIR EZ5%)

(Memoirs of a Computer Pioneer) 5., fihEI1Z%]: “ZSRIAE —FEERIE TV, TG AN LGB T HREF
BUGH BT 17 15 5 WIS J5 BRI 43 IE 3 (D A 2> Rl i Wilkesid 4 FE ML RO AEYE:,  EAR W2 A IR 2 T At ot 04 T fy M P
MREEE,
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PR R o B — P A QY 4l 10 S0 A0 5 B AT AR PP o o B ALK, i A i it
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11.1. go test
go testfir & /& —MEI —E KL E MHSORMAS R . ECHFN, I _test.go NFH AW AFENITgo buildif A
DR AR5, EAZgo testMli M — &5

72

TE *_test.go SCAFH, =AM mAL WHAmE. EUENK(benchmark) 2. ~BIEE. — MR HEUE DA Testly ik #4 11 4%
PeR %, H TR I — SI2 AR AT D2 15 IER; go testdim & 2 AT X £E I 12 b H P43 2 U 45 SR AL PASSERFAIL . B4 X b
& LABenchmark e B2 AT AVRR AL, EATTH T AT — SR B TERE s go testar &2 2 B AT R B LI — PR AT I

o 745 R 5 LAExample R B4 TSR B8, SR — AN B4 F 38 ORAIE IERfME (R SCRS o FRATIELE 1. 27 R MR el B A
a5, FENAT TSR UENNR e B AN, SRELE1 .67 TG i R B Al

go testiir & &M JIFTA I *_test.go WAF PTG LR ar A4 MU R EL, A — MmN fmain L A T8 AR ATt s 4, St

X

FREAT S MBER, BUR RN b A B IR SO



11.2. W32 PR 2L
BN R BN 203 N testing . A bR B0 W R 192544 -

func TestName(t *testing.T) {
I coo
}

e B 42 7 AU TestIT 2k, TG JG SR L ATBUR S RT3k

func TestSin(t *testing.T) { /* ... */ }
func TestCos(t *testing.T) { /* ... */ }
func TestLog(t *testing.T) { /* ... */ }

Ft RO T3S MR ORI N H S5 8. 1h3fiTE L — skl fugopl.io/ch11/word1, Fdt RF — i %lIsPalindrome 1] -
R — A B R T AT G MG R AR —FE . ORI A SEBU T — A4 B R T SO A5 8 iR IR T PR,
AT F 2 PRI A . D

gopl.io/ch11/word1

// Package word provides utilities for word games.

package word

// IsPalindrome reports whether s reads the same forward and backward.
// (Our first attempt.)
func IsPalindrome(s string) bool {
for i := range s {
if s[i] != s[ (s)-1-i] {
return
}
}

return

EMFEIREHST, word_test.golllif {4 Ff14 T TestPalindromefiI TestNonPalindrome P AN AR B . 45— A5 2 Mk
IsPalindrome & 5 45 Hi IERf I 45 51, FE48 At Errordl 25 R IS B

package word
import "testing"

func TestPalindrome(t *testing.T) {
if lIsPalindrome(“detartrated”) {
t.Error(" IsPalindrome("detartrated") = false’)
}
if !IsPalindrome("kayak") {
t.Error(" IsPalindrome("kayak") = false™)
}
}

func TestNonPalindrome(t *testing.T) {
if IsPalindrome(“palindrome™) {
t.Error(" IsPalindrome("palindrome") = true’)

}

go test T WIRBIA S HHEE B2 KEBRUKH Ll H 3O R (1 go buitd fir&—HF) o FATATLLA N i iy S Az AT
ik

$ cd $GOPATH/src/gopl.io/ch11/wordl
$ go test
ok gopl.io/chll/wordl ©.008s



SRR BERE, BATSIT TR, Al Ba e 2 e H B HBUGHR % . Aid—/MEE 4~ Noelle Eve Elleon”ff)
F P 248 IsPalindrome iR AN RE R “été”.  J34h—~k B 3 E i F - IR A2 U2 A BRI “A man, a plan, a canal: Panama.”.
PATFRERAN N FIBUGHR 2 A BATHRAE 1 37 A8 1 AR A i 451

func TestFrenchPalindrome(t *testing.T) {
if lIsPalindrome(“été") {
t.Error(  IsPalindrome("été") = false’)
}
}

func TestCanalPalindrome(t *testing.T) {
input := "A man, a plan, a canal: Panama"
if !IsPalindrome(input) {
t.Errorf(" IsPalindrome(%q) = false , input)
}

N TGN B B 7778 BATREA] T 30t 7 2Bl Printfis 2UALDhBE R Errorfed BORICHIRER R4 R -
LI TR BIZIE,  go test IR T MIRKIBHIE B -

$ go test
--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false
--- FAIL: TestCanalPalindrome (©.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false
FAIL
FAIL gopl.io/chll/wordl ©.014s

e S 1 UL RPN RH B b A 1 R 7 sty BB AT R R R — NP I ST . IR, AT e A AT 2 I
SR I

S GG SIS AL, IBATIRE W & LT TRR RS LB, X AEIRATA] DA AT pogt ik i RIMREFRZ 18
TG, BRATAT CLIE I A iR A7 S 5 Ik Rl s

S8 v AT AT BN DI R B 0 44 RS AT IR 1]«

$ go test -v

=== RUN TestPalindrome

--- PASS: TestPalindrome (0.00s)

=== RUN TestNonPalindrome

--- PASS: TestNonPalindrome (0.00s)

=== RUN TestFrenchPalindrome

--- FAIL: TestFrenchPalindrome (©.00s)
word_test.go:28: IsPalindrome("été") = false

=== RUN TestCanalPalindrome

--- FAIL: TestCanalPalindrome (©.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false

FAIL

exit status 1

FAIL gopl.io/chll/wordl ©.017s

ZHY -run W R AN EMRES, AR E0A B ER UL RC IR B B 2B go test PR &3817:

$ go test -v -run="French|Canal"
=== RUN TestFrenchPalindrome
--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false
=== RUN TestCanalPalindrome
--- FAIL: TestCanalPalindrome (©.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false
FAIL
exit status 1
FAIL gopl.io/chll/wordl 0.014s

B, —ERMCLBE 7TRMEINRT G, ERAHEAATSER 2 81, FAIZUATSHIN go test A IBAT A HEHIN BT
B, LA ORAE L RISGI ) R A 5B i i
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3t ERMABUG, BAMFUMES T 6L

gopl.io/ch11/word2

// Package word provides utilities for word games.

package word
import "unicode"

// IsPalindrome reports whether s reads the same forward and backward.
// Letter case is ignored, as are non-letters.
func IsPalindrome(s string) bool {
var letters []rune
for _, r :=range s {
if unicode.IsLetter(r) {
letters = append(letters, unicode.ToLower(r))

}
}
for i := range letters {
if letters[i] != letters[len(letters)-1-i] {
return false
}
}

return true

R BRAT Tt A 2 B R A R s 5 R 2 7 — KR e

func TestIsPalindrome(t *testing.T) {
var tests = []struct {
input string

want bool

H
{"", true},
{"a", true},
{"aa", true},
{"ab", false},
{"kayak", true},
{"detartrated", true},
{"A man, a plan, a canal: Panama", true},
{"Evil I did dwell; lewd did I live.", true},
{"Able was I ere I saw Elba", true},
{"été", true},
{"Et se resservir, ivresse reste.", true},
{"palindrome", false}, // non-palindrome
{"desserts", false}, // semi-palindrome

}

for _, test := range tests {
if got := IsPalindrome(test.input); got != test.want {

t.Errorf("IsPalindrome(%q) = %v", test.input, got)

}

}

BUAEFATRH IR AL T

$ go test gopl.io/chll/word2
ok gopl.io/ch1l/word2 0.015s

XA IR A TEGolls 5 HP AR W FATRT LURER Zy o e AR 05 ikt OF HUE il sl A e iy, IXRERAN
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MRS B— MR f(x) = y, want 27, JLAf()MRRE T JRICFTIRAE RIS B 4, Y2 SEBRIS 1T R, &M IEFT
ZE9 . BRI AR T (B S R B T, SERRAY BRBUH Ty o EomxE B SN B I LR E 0, BN R AN S T
e N A R R A TAT 2 R . BRI HRITRIE R ENRRZsPalindromeiiz [5147 /R B (1 B, AT LLZBS I3 AT 4k
FEMZER . Widx. yEzRAYRIKEE, Hi—NESCEE 2 i fa B g5 RIAT o IR A4 2 12 5% ) 35 B AR 5 5332 i Ak 2 DU ) SR
Ao

2521 11.1: 4.3 1 ificharcountf 5 4 5 Ml .

%521 11.2: 4 (§6.5) MIntSeté5 —HNWK, H TIE M RIEERATAMET N EmapfEa80, FmagEd 1.7z,

11.2.1. FEHLIR

NG IE BN IR AE T4 38 FE TS O Bk i B B P B o S — b ol R R BE LI, thl e il A i T T I BE A LR R
TR R R BUAT N

WAXTT—ABENUSN, FRATUOAT RE 5008 75 22 At 45 TR ? X L PR AL BRI . 55— N edm'sS 1 — T iR %, 3 A a7 s
TEWTHI ST, BARSCREBARME AT AR EIN A R BOE — B0, AR5 B AH [ BE ML NAG 7 P & 1 45 3. 58 e 2B s Bt
U B B RS 2 A, IXREFRATRIE AT LA Jen s 30 22 1 i s o 8

T A R 4 — R 598 randomPalindrome bR BT T BEAL AR BRI S A

import "math/rand"

// randomPalindrome returns a palindrome whose length and contents
// are derived from the pseudo-random number generator rng.
func randomPalindrome(rng *rand.Rand) string {

n := rng.Intn(25) // random length up to 24

runes := ([Irune, n)
for i :=0; 1 < (n+1)/2; i++ {
r := rune(rng.Intn( )) // random rune up to '\u@999’

runes[i] = r
runes[n-1-i] = r
}
return string(runes)

}

func TestRandomPalindromes(t *testing.T) {
// Initialize a pseudo-random number generator.
seed := time.Now().UTC().UnixNano()
t.Logf("Random seed: %d", seed)

rng := rand.New(rand.NewSource(seed))
for i :=0; i< 5 iv+ {
p := randomPalindrome(rng)

if lIsPalindrome(p) {
t.Errorf("IsPalindrome(%q) = false", p)

}

BRMHINR S A ATE N R, EREmREREREEN, JATA AR HERBUESHE S . ERITIT T, WA
IsPalindrome (fIpZ £k 5 VR FAT ST A0 Bt (E X T R ECh 2 R A MmN, AN BRI ITA IS, 2 H G i St o
BENLECR T RIA (R LI 520 o A 7 IXEEEENEBAAR LA T, JRATRT LUR 25 5 42 ek A G LU BRI BE ALK

AT T R S BEN LR T, R AR T R CE AT IR i I AR R R B I e L . SRR R R e IS AT IR B 3 ik
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XTI go test —MHHIITHA, ERMME HFATHAT L ERMK AT HATET . BER—DEINL TR main, BAEHE
WA — A AHATIRRF, At mainf il BUE S — NSRS SRS T

iEFATN2.3. 275 echoe P4 5 — MR BA TR IR0 WA B EL: echork B 5E IR IE K TAE,  mainef BUH 4B dy 247
A HRlecho T fgiR B 4% o

gopl.io/ch11/echo

// Echo prints its command-line arguments.

package main

import (
"flag"
"fmt"
"ion
"os®
"strings"
)
var (
n = flag.Bool("n", , "omit trailing newline")

s = flag.String("s", " ", "separator")

var out io.Writer = os.Stdout // modified during testing

func main() {
flag.Parse()
if err := echo(!*n, *s, flag.Args()); err != {
fmt.Fprintf(os.Stderr, "echo: %v\n", err)
os.Exit(1)

}

func echo(newline bool, sep string, args []string) error {
fmt.Fprint(out, strings.Join(args, sep))
if newline {
fmt.Fprintln(out)
}

return

FEPR T FATAT LA 2 Fh S B0 A5 & Hecho s B, SRR R e (% 2 75 IER, A TIEL R IS Hokis b echo o Hons 4 R 2 R )
Wlio FATEIGIN T — A4 )5 4 Houtlf 2R &k B AR E M8 Hos.Stdout, X I ACAS T LARRYE 75 Z2R outtE SO AN [ 1% G ARE T
KA. R ZEecho_test.go O H A AY .

package main

import (
"bytes"
"fmt"
"testing"
)

func TestEcho(t *testing.T) {
var tests = []struct {
newline bool
sep string
args []string

want string
H
{true, "", [Istring(}, "\n"},
{false, ", [Istring{}, "'},
{ , "\t", [Istring{"one", "two", "three"}, "one\ttwo\tthree\n"},
{true, ",", [Istring{"a", "b", "c"}, "a,b,c\n"},
{ , "', [1string{"1", "2", "3"}, "1:2:3"},
}
for _, test := range tests {

descr := fmt.Sprintf("echo(%v, %q, %q)",
test.newline, test.sep, test.args)



out = (bytes.Buffer) // captured output

if err := echo(test.newline, test.sep, test.args); err != {
t.Errorf("%s failed: %v", descr, err)
continue

}
got := out.(*bytes.Buffer).String()
if got != test.want {
t.Errorf("%s = %q, want %q", descr, got, test.want)
}

TR RIS A SAEAE ] — M. BAARmaintd, AR Fmain N D%, (HZETRR I Emaintl 2 ZTestEcho
MR AR — NS, Bilimainf B E 1S W, g 2 m .

BB RS T, AR A S (I o bl 8 0 R I s B R R R DL B AR

{ > """, [Istring{"a", "b", "c"}, "a b c\n"}, // NOTE: wrong expectation!

go test FTHHUNT:

$ go test gopl.io/chll/echo
-- FAIL: TestEcho (0.00s)
echo_test.go:31: echo(true, ",", ["a" "b" "c"]) = "a,b,c", want "a b c\n"
FAIL
FAIL gopl.io/chll/echo 0.006s

RS B T SRR (I GoRUEZ) |, PRSI BRI AR . WL XAERERE B, AR DR Z BT AR
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gopl.io/ch11/storage 1

package storage

import (
"fmt"



"log"

"net/smtp"

func bytesInUse(username string) int64 { return o /* ... */ }

// Email sender configuration.
// NOTE: never put passwords in source code!

const sender = "notifications@example.com"
const password = "correcthorsebatterystaple"
const hostname = "smtp.example.com"

const template = "Warning: you are using %d bytes of storage,
%d%% of your quota.”

func CheckQuota(username string) {
used := bytesInUse(username)
const quota = 1000000000 // 1GB
percent := 100 * used / quota
if percent < 90 {
return // OK

}

msg := fmt.Sprintf(template, used, percent)

auth := smtp.PlainAuth("", sender, password, hostname)
err := smtp.SendMail(hostname+":587", auth, sender,

[I1string{username}, []byte(msg))
if err = nil {
log.Printf("smtp.SendMail(%s) failed: %s", username, err)

AT BACHS, (EREIRATIEAA R AIEFLAIMEA: o I IRATRE M1 b B H 3 3 — DL [FinotifyUser s 01

gopl.io/ch11/storage2

var notifyUser = func(username, msg string) {
auth := smtp.PlainAuth("", sender, password, hostname)
err := smtp.SendMail(hostname+":587", auth, sender,
[Istring{username}, []byte(msg))
if err = nil {
log.Printf("smtp.SendEmail(%s) failed: %s", username, err)

}

}

func CheckQuota(username string) {
used := bytesInUse(username)
const quota = 1000000000 // 1GB
percent := 100 * used / quota

if percent < 99 {
return // OK

}
msg := fmt.Sprintf(template, used, percent)
notifyUser(username, msg)

BUAEFRATTAT CLAE I e Dy B 4 % R BB AR SE DA Rk B B e R FRT AT SR B S A ) AR T 2

package storage

import (
"strings"
"testing"
)

func TestCheckQuotaNotifiesUser(t *testing.T) {
var notifiedUser, notifiedMsg string
notifyUser = func(user, msg string) {
notifiedUser, notifiedMsg = user, msg

// ...simulate a 980MB-used condition...

const user = "joe@example.org"
CheckQuota(user)



if notifiedUser == "" && notifiedMsg == "" {
t.Fatalf("notifyUser not called")
}

if notifiedUser != user {
t.Errorf("wrong user (%s) notified, want %s",
notifiedUser, user)
}
const wantSubstring = "98% of your quota"
if Istrings.Contains(notifiedMsg, wantSubstring) {
t.Errorf("unexpected notification message <<%s>>, "+
"want substring %q", notifiedMsg, wantSubstring)

REA A SR BOR G, CheckQuotalki ANGEIEH TAF, X AnotifyUsersH 728 ft 2 I X B& 2 O s 11 b 4
CHEFR 2R GRS A PR o FATLAUE BB ES P ZnotifyUsers Ji7 45 PR S BLEE 5 S At AR A 5o, 2
WRITA AT B RS AR IR, BRI A Bipanic R H HIETE . ERXFIHILT, FATE U] deferif &) R AE AT b BRI
AR .

func TestCheckQuotaNotifiesUser(t *testing.T) {
// Save and restore original notifyUser.
saved := notifyUser
defer func() { notifyUser = saved }()

// Install the test's fake notifyUser.

var notifiedUser, notifiedMsg string

notifyUser = func(user, msg string) {
notifiedUser, notifiedMsg = user, msg

// ...rest of test...

R B AT DU N (RAF AR T A /AR, ARG inE S, WA S5, M kR S8k -
ARG RN T G A A LSS A RS HE N L B DR M SR, el . fR, R ERIERIRAT N

BABCRY 7 S T R R 3 40, B 9go testiir &) R 4 I A HEBT £ AR
11.2.4. 1380
A TP netiurlty, $0%TURLIBHTIIZNAE: nethttptd, 4% 7 weblis MHTTPZ Py Thfit. WkAIfiel, L2

net/http ELIKHH = Minet/url . 28J5, netiur @ () — M IBEE R AR URLIHTTP P i AL HAT . i, — MR
RS S T LR,

net/http

cycle!

L

net/url

Figure 11.1. A test of net/url depends on net/http.
RFERAT e netiud BRI th 2 SR OB, BT EFELYTR, R IEEA L1095, Goifi 5 M
PEp R IRONIE e Ui

ATEFATAT LU SR T AR R AR [, R fEnet/url G ITAE R H 375 B — AT Rurl_testill il (. b4
M _test JE48 5 rgo test T H & RZE L — MM EAKIBIT IR FATHEIXAFMBI QI A BREHE net/url_test A Y
B, (bR EEIFARBLEME SN

KAAMB IR A — SR, BrUARE RS SN IRL pessmeis s ROFAAIBIME: QA RIRACEBICEMEBIX 7. itz
i, AMER AR E A ERBIN B LR, EwE11.200R.



net/url_test
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net/http

W

net/url

Figure 11.2. External test packages break dependency cycles.

I R PR R AU R AR SRS g S I, R AR (FEEA N Z AAZ D, AT DU MY
RIREFASFE B B e A AR .

FATA LA go listrir & EA B R H L Goli ST 7= i AR, TRLS R BN IR, e AMEIRE . TATmtE A —
AT GoFilesZrs i i AAIIXS R (K Goli U IF 413 2 go build i & E4m P2 -

$ go list -f={{.GoFiles}} fmt
[doc.go format.go print.go scan.go]

TestGoFiles#r & fmta N AR, Bl_test.go /G044, it RN Bl Al 2 -

$ go list -f={{.TestGoFiles}} fmt
[export_test.go]

AL IR 8 AR e b, ANt IR ARt A5 AT Brexport_test.goSCIFHIFER .

XTestGoFilesF/n {2 /& T /MM IR, HiLfmt_testfd, KULEAILAUESAIMtE. FFE, X8 o ffd HOR7E R
I B R IBAT -

$ go list -f={{.XTestGoFiles}} fmt
[fmt_test.go scan_test.go stringer_test.go]

A B A B AR T U i e I P SRR, A E — AN T R G A PR T N AR S B SR R I e AR X R
T, FRATT OB — S IR FRANTE RN I —A_test.go A S H — AN I STILES AR IR AL . BRI DX S ARAD K AT 7E AR
A RE, Ft—SEexport_test.go 3 fFH .

Flan, fmttlfmt.Scanfifi FL 7 Eiunicode.lsSpace B EFR AL I BE . (H& N T BEGR 2 HIMKHS, Tt IFAE SNVES BERRK SR
funicodefl; A fmtflAG—MNisSpace AR 11 25 SEHH.

NT Wifffmt.isSpaceflunicode.lsSpace i BTAT MR EF—F, mtE b E S T — /MR, 2 —ANESMTIE N I A &R,
TR B VT A BlisSpace I R AL, kfmtidiid —ANE 115 H TisSpacefi%i. export_test.goSCAFat & & [ TH T oMM r)
JElTe

package fmt

var IsSpace = isSpace

EAA SR IR 2 SO TS & R&ilid fmt.IsSpace &t 5 H T P B 1isSpace i £, FRALLAIMTMRAEH . XAFI57]
VAT 32 F AT A s i A it

11.2.5. %% 5 A

Y2 Golli 5 # A &5 T Goili 5 T MMRHELE . 1R 2 el 3 I sUEALER R T e B L] Ol ) S soe
), il i E — L setup” Ml “teardown” i #4  BR FCR BT I B FISAT IO WG AL AN 2 J5 TS BEER A, DI U DR AR IE S48 T 1R
ZHMlasserthfi 5 . HEERE. MRS HHR G S LA RGN S MBI E GEF M REED . BRI ELH T
PUEAS IR H W, (RN i H S K S M DABE . bbb, BRI 2% 2o i PASSERFAILR i 1%, {EL
EATERBERE B IR AR T AR g0 3 Wl e fr e, ROV RIEE B B AR S SCIRR BRI, Hin“assert: 0 == 1Bl 7T )i

EIRERHE.



Go¥E 5 I KM T B EE XS b o e BRI B e R M LA, 8 XU R ER, MGEEmMEIRE. 5 IR
RIS R — NN A SRR, A E gD E RSO I — N — N IR AR Z 5 R Al TE R
IR R, e I LTI AT I TR R BT, AT IR T BRI T 22— 28 B R OC(E . FEBARKELL Y, 4R T LIEANE RS
S LR BEREARSE A IR 5 B A R AR I IR o — N I INRAS RZAE BB — fUMEHR I B ZR MK, BN SRS
HIARSRA AR S S, BUOSEATRTREM 2 RIS A8 3 o R B ™ AR B AR

T E RACAAMEL, REAER B ERE R, JHEILRER . IR RS A R, R IR I 5, TENR)
RS S LT R BA N ER . & IR AR g o R A — MR EF I

import (
"fmt"
"strings"
"testing"
)

// A poor assertion function.
func assertEqual(x, y int) {
if x 1=y {
(fmt.Sprintf("%d != %d", x, y))
}
}
func TestSplit(t *testing.T) {
words := strings.Split(“a:b:c", ":")
assertEqual( (words), 3)
M ooo

MBS, B S REO0 7 RS a0 UK AN B EOE SR, T BRER S LR SR AUE A B AR R, A
I RURR A B AR AR AT ED— AN A OB RS 2 AR T dl AR A RN p i B AR AR R

func TestSplit(t *testing.T) {
s, sep := "a:b:c", ":"
words := strings.Split(s, sep)
if got, want := (words), 3; got != want {
t.Errorf("Split(%q, %q) returned %d words, want %d",
s, sep, got, want)

AR MRS 7R AR RIS R0 G FE BT EN I SR Bl FE R B B e s I B RIS 5 2Rk
REMEEZARBITEZ IR, —BRANTS TR, T 0 AR R 2 Wi Ak A s, AT B
IsPalindromeft2 Ik & A e 4% B 22 (Y1 s Fl sep Il I 491«

T A 17 95 AN T A A B R B, 0 R W) DU IR S T B T B RN B e . (AT E13.3 1B B — kML
reflect. DeepEqual’fiBIe&i . ) — MF AR OSHE S B G LRI I B AT 9, ARG A R FHIERALIRANAY . @R, g
BEEMNMR . EHENREE T, WA R

%4:5111.5: ILAE RS I HARY e TestSplitil i,  FF4T ENIIE i 255

11.2.6. 36 G g 55 ) I 3

DR AR IR PP T3 L DL (B R AN 28 RIS IR P8 5 thbug CAMBRRME) 5 [RIRE, SN U R e 1 3
AN R IONFR eSS o R — D AT R e A — 4, — DMIESS IR RSB E ey & . FmEss i
A SR R ML AN F SR, IR, B eI SRR RN FE R I A LB EUETEF AL .

B MR AR R MR TR E . DD IR S B NSO, AMRE S BT T — &
I# 52 B P TS L ROBRAT i . (EREBEBRIUH AR, AL T Re & A48 fh, AR AT REAE — ol A Se B S B0 . 10 HAMRAR
R, RECE AN T REER R ARG 1, R B A AN AT R T

T 6 G 5 I AR ) 5 V2 R IR LI S L (R o DRI AR PR TRV AN A PSS M TRARE o R XS T 5 8 0 B i B, A
TN PR EAT A UCHS, TR A IRLEAE T H B e P LU AR AR T8 o RS IRAEAFIE I ORS: S — I 2% it vh i
BUHT W 5 0L 205 BRREL BANXTTRES W RARZ AR AR, (ER € mT AT Byl R I8 S R 30 F AL I 5 B A 4 12 4
R I



11.3. MR B 5 X

BRI S, WA AT e e R . THE LR K Edsger Dijkstratd Jiid: “WHRBEIEHEEELE, MCTIEWHE A6, "HE
B A RE W — MEFBABUG. fERIFHITELL T, WA DR IRATHIE o ABDIEIR 2 H 2 50 F R T BLER TAER.

SRR P PRAT IR A RE EE AR O DN R 7 6 30 o Mk i 2R AN BB A —— R e T S (R R P B 2t e LIRS i 2 ) ——(EL
FEA IR A A TT 1R BTG 5 A R AR o

e R AT, BRI B R R R S R A I . VB R AR AR E R DS AT — AR o SRS A b
Bl AT, BAVEH go test Ar & PEMMIMRABE HHRTH, REZETEAMMMRERR, WIHIITRA A LAY Z 6]
fhZE R .

R AT R — AR A I IR, TS LR 2k R E AR T
gopl.io/ch7/eval

func TestCoverage(t *testing.T) {
var tests = []struct {
input string
env  Env
want string // expected error from Parse/Check or result from Eval
H
{"x % 2", , "unexpected '%'"},
{"!true", » "unexpected '!'"},
{"log(10)", » unknown function "log"'},
{"sqrt(1, 2)", , "call to sqrt has 2 args, want 1"},
{
{
{

"sqrt(A / pi)", Env{"A": , "pi": math.Pi}, "167"},
"pow(x, 3) + pow(y, 3)", Env{"x": 9, "y": }, "1729"},
"5 /9 % (F - 32)", Env{"F": -40}, "-40"},

}

for _, test := range tests {

expr, err := Parse(test.input)
if err == {
err = expr.Check(map[Var]bool{})

}
if err = {
if err.Error() != test.want {
t.Errorf("%s: got %q, want %q", test.input, err, test.want)
}
continue
}

got := fmt.Sprintf("%.6g", expr.Eval(test.env))
if got != test.want {
t.Errorf("%s: %v => %s, want %s",

test.input, test.env, got, test.want)

o, BATETGRITA AP RS I i .

$ go test -v -run=Coverage gopl.io/ch7/eval
=== RUN TestCoverage

--- PASS: TestCoverage (0.00s)

PASS

ok gopl.io/ch7/eval 0.011s

I i T DA SRR IR v R DR R ik

$ go tool cover

Usage of 'go tool cover':

Given a coverage profile produced by 'go test':
go test -coverprofile=c.out

Open a web browser displaying annotated source code:
go tool cover -html=c.out



go tool A IEATGo T HEE RS2 FTHATRT . IX SR J2 T 404 TFE 7 I ZE SGOROOT/pkg/tool/${GO0S)_${GOARCH} I . [
H go build AR, FHAVRLEBEHAXLEEZE TR,

HIAEIRATAT LLH -coverprofile Fri&i S B Hig 17 M :

$ go test -run=Coverage -coverprofile=c.out gopl.io/ch7/eval
ok gopl.io/ch7/eval 0.032s coverage: 68.5% of statements

XAMR G S Yo AE WA S aE N TR G R . BB, R ATENINRET, e AR D — 3 IR E
B RSN AERE W E MR EA R BB U BRI S AT IR N, K g H S EHE S Ac.outsC i, FRATEI T
DPATHIRAIK — DB, (URARTHERZMZ, 1 o test -cover o )

WRE T -covermode=count FRESHL WA KA RIYIRAN — M EERTTARA /RIS LR RTILR TEMRRPUT
B XL DU T LU LS A A AT R AR

NTWCEREE, BATSAT TR R TR, FTEN TR &, A MHTMUIRS, RS ST (811.3) .

$ go tool cover -html=c.out

coverage. himi %

C f file://fhome/gopher/gobook/coverage.himl

goplio/ch7/evalieval.go (58.8%) % | not tracked not covered covered

func (u unary) Eval(env Env) float6d {
switch u.op {

case '+':
return +u.x.Eval(env)
case '-';:

return -u.x.Eval(env)

}
panic(fmt.Sprintf(“unsupported unary operator: %q", u.op))
}

func (b binary) Eval(env Env) float64 {
switch b.op {

case '+':

return b.x.Eval(env) + b.y.Eval(env)
case "=':

return b.x.Eval(env) - b.y.Eval(env)
case -

return b.x.Eval(env) = b.y.Eval(env)
case '/’

return b.x.Eval(env) / b.y.Eval(env)

}
panic(fmt.Sprintf("unsupported binary operator: %q", b.op))

Figure 11.3. A coverage report.
SOM RPN E SR T, LORNZR B PR SEE . A TIHWRI, BATEE R OSORNE R ER T FARACR. Al
AT UL bk Blunary AR KIEval s i SR TRl W REATE0 X I 0 R S A CRD A I R IR 1, S8)F g7 -
M2, IABMTHE 28 BIALL A AR AR T

{"-x * -x", eval.Env{"x": 2}, "4"}

AL A~ panictE A MR AL o XAEBRAT MR, KOVIXNME I A S PHATE].



SLHL100% IR o RO EERAR DL, (ERAE B ARSIl R R A AT, AR ERER IS ROV A B s BACRS plpAT L
Me, FFEABWRENLGAELABUGH; FIx T4 2R HIERH ZH AR INMARIT Z R H—Liff), Flin Eiifpanic
BN ACGEHA PT35I — SRR IR R AE IS AR A B B AR AL S5 00 B2 AP ARSI UAA o LSk i — A
PO S5 SER A, 2 5 B A AL AN G 55 2 FH AR FA) R A3 LU 75 258 R IR 8 20 TR T DA B AT T bR b o i o 55 1) b
T3+ BB I IR 1N g 55 R AT — o 15 BT A5



11.4. FAED X

FE AR T B — AR 7 AR [ e AR BN PERE . TEGotH & b, JEvHEIN R R BRI 1 R £ 5 R 3R, {H 2 BLBenchmark A R
B4, FFHAE A *testing.B BB H;  *testing.B ZEBR T HRAEM *testing. T FMUNAI %, A A — LRI PE GEI & AHIEH)
Tridio ERRARAL T — NN, H TR ERAERAT AR L.

i IsPalindrome B UL HEIINE,  H A IR AT NIK

import "testing"

func BenchmarkIsPalindrome(b *testing.B) {
for i := 0; i < b.N; i++ {
IsPalindrome("A man, a plan, a canal: Panama")

}

FATH T iy 384T ZEEM . AR, BOAEOL T ABATAETEEAEN . JAT7H B -bench Ar SATIRESHT
THgE BT AN R R . 2SR —MNENWRIEA, T ULACEAT I B HE D 1K e B 42 7 iﬂM)\{EE‘iEE’L Ferpe B
W LAVCECRT A Z R e B, (B IR B RA — AN AR E KA -bench=Tspalindrome ZHUREEM IR .

$ cd $GOPATH/src/gopl.io/ch11/word2
$ go test -bench=.

PASS

BenchmarkIsPalindrome-8 1000000 1035 ns/op

ok gopl.io/chl1l/word2 2.179s

SR PR RN A I B SR R 4 FE8, FIRIBATI T B GOMAXPROCSIKAE, xR T b5 I AR 5 (1 ik e ) a2 o 2
15 B

il R A H IsPalindrome i #4628 1.03550F), /2 34471,000,0007 )T~ S5 I8 18 o PR] Sy 5 PRI BIX 20 348 T G e 3 A e 4 2
AR R EUZ AT TAERIIS (8], '8 25 B BB AT Z R T e 25 BN INGZ AT R i S R DI o o B P o LRI 1, AR5
FHE T — AR I (8] PRALE AR A2 AN RS 2R

PEIAAEFEHED AR B A SCBL, AN O ZE AN AR ZE Y S, IR T DAL B IR HE DI i o B WL S AE PR 3R R B AT AT I ah AR
T, IXFEFF AN S B2 A SR UGE AR F BBAT I (8] o G RE 2 ARG AT 30 23 o U R b (o) e >R HE, 84 ) Lhidlid testing. BS
HER AL T IR I I O P B B I %, AL I — R 2 A F,

BUERATA 7 — SN A SN, AT DR 5 N SRR 14T R AR . th Vi W B IR 4L /2 7EIsPalindrome b5 £
AR MBI AR T, IXRE T DU S B LA -

R 8= (letters)/
for i :=0; i < n; i++ {
if letters[i] != letters[ (letters)-1-i] {
return
}
}
return

AR T, — A0 5 WA L BEHF R TR R R o I A PR AR B p iRk 1 4% PR RESRE T

$ go test -bench=.

PASS
BenchmarkIsPalindrome-8 1000000 992 ns/op
ok gopl.io/chl1l/word2 2.093s

I3 A BCARE R AT IR ARG A IC — A R B R IRUAL,  IXFE R T LAk S fEappend i F N 7T R 3 B A AF I 2 IR S 3 43
B R —MettersBZHAr . FFHRE MG, G T HIXAE,

letters := ([1rune, o, (s))
for _, r := range s {
if unicode.IsLetter(r) {
letters = (letters, unicode.ToLower(r))



AR THEREZI35%, 1R & 45 AR EE 72,000,000 G P28 T I A1 42 1t

$ go test -bench=.

PASS
BenchmarkIsPalindrome-8 2000000 697 ns/op
ok gopl.io/chll/word2 1.468s

WA PR, RERE A RS B N AF 22 BC . -benchmen i 41T
HJ EAER AR BT A7 R 20 BEAR 2

=
o
W

B AR TP RS WA BC B it . Al

$ go test -bench=. -benchmem
PASS
BenchmarkIsPalindrome 1000000 1026 ns/op 304 B/op 4 allocs/op

R JFHEER

$ go test -bench=. -benchmem
PASS
BenchmarkIsPalindrome 2000000 807 ns/op 128 B/op 1 allocs/op

F— R IAE 5 AR 22 UK PO AE SM BE 158 1 75% 1A 53 BC 1 FH R BORI > 3 — 21 (K PR A7 7 3R

XA FEAEN R & R T IRATEEA AR ERAE PTG A X i 1), (HIRAVE AL RIE L A AR R R I L Bt R —A e 4L
i EAmsAb 21,0000, A4 ALTE1000081 1 5K 752 2 DI [AWE ? X RE A0 B R R 1 #TIE 3 K R BRI AT Al 55—
T VOZEAFZWE JZ KW ? FAEI AT DL B A L BAE R RE A ARG 0L F TR B/ N A . SB=AT 0T AN E B AR
FPEARE LT FE AN AT DA P Tl A 5 S350 AR 5 BN AE AN IR B 37 SR G 38R B AR

PUA A R I R B AR AR . BT R R RSB R AL LA RS SR AN R B, R

func benchmark(b *testing.B, size int) { /* ... */ }

func Benchmark1@(b *testing.B) { benchmark(b, )}
func Benchmark1@@(b *testing.B) { benchmark(b, )}
func Benchmark1@@0(b *testing.B) { benchmark(b, )}

B MBS HORAR MK, (RS ER R TR B ARK AN A B2 . 208 B EE b NI HIR A K R b R
FEIRARE EAE N — A R/NFEEAT SN, B SR 1 2 R 228 2 3

EEAR R ) XS Wl RO Qe AR P T B BORAR AT W B, R B AR PP 5 L 7 2 24 O B e DR AT o DA BE A 150 H ) K
J&, BB ARG, B B R AR RGN R A S, FRATRT DR O B R B AT B

Z5.2] 11.6: H2.6.2° 1115521 2.4F145.2] 2.5 IPopCount e ¥4 5 FEME MR . B H B TR FIEEAFIHI T XHETHERE 2 2 K3
B,

%3 11.7: 8 *mtset (§6.5) HIADD. UnionWith A Al 77 40 5 2 HEN R, (1 REREHUA . ARAT DIAER STk 2R ? 1%
FIIR N T HERE MR WA 2 IntSetFNFE T 4 Emapf S B LLA 22



11.5. FIHT

HEHED X (Benchmark)x T 845 € B 0E (I PERE AT H BN, E2 H3RAT B EILLAR e B IR ST PR AR I (5, FRATT3 3 IS S0 AR EL T
R4 . BRI AR # R 1% 03B Donald KnuthE19744E f“Structured Programming with go to Statements” E it s 5. BIREH
WS A BRI RS, R S SCIRATRT DA BAS [F) 1) 25 X

EICEE], SRR A B RS PRSI . TR A 2R B K & (I (R 75 4 D0 {’;‘Ji‘?\'l"Jjﬂ'!"" B, Sbr X e 2 R T RCR
BIAT R SR TT B A AR B S T 0, R 0 2 R AN A I . PR TAS A% B 2l 45 T4 A Ak, % 2197 % 1
AR AR T 2R

YIRBATE AR LI T A3 % Ak . — NFIIFEF AR S RN IXA LU /N s 2 AT, Ak /\UH“ th 3 53¢ ﬂww ML
SERBEIARAD ;s (FJR Y OGBS DA M $e T A ST . XS TR 2R Gkl , I W mRsas 43 A S8 1) Pk
Hi, RIRESILLL EREERR, DR S Z A Bl T B RAE .

HPAVEAF I E AL F RS AT LRI, BIF R PRI . FITEARE TR ST I — L g 3, RE7El R
B HEATHERT: o5 5 7= A= B G T4 SR il b e «

Goif & CRFZ MR L RE T, B —FOGEA R, HENTHW KBS RAEL R BB — KA FH S, Bhd
PR RA B0 I B BOR I MERC OIS B . R go test TLHUN LRI 77 sUARBR L 17 S8

CPUBIHTHE bR R 1 BAECPUI R (e 8. fE4R N CPU IEAT A REfE R J L2 A0 # 2 B B B R AU h T i, BRIk P T A &
TR — M EEE AR5 PR IR H BT

HEFIHT AR IR T BB N AR . TR LR N B N A BL R, 34251 2KB K AL 7 HiS & il A — DU 88

IoEL 230 7 U305 B ZE goroutine B A KR, IR G . &l LR AN, B SRS . 15 Mgoroutine i iX Lo VR S8 1T, 1
BT PE AR 20 s AR L A

HFEIT R T —AMe ESHo T LA & i SCtE . SR 2 MRESHIN F 20, B —Iin HrigfEnl g2 mm
FAbI) 73 Hr 4

$ go test -cpuprofile=cpu.out
$ go test -blockprofile=block.out
$ go test -memprofile=mem.out

X T R AR AR S AT AT, BRI A, SRR JE I RS AT B/ TR ACIN RS AT A S 2 H AR KA
Hrxd TRIE AT AP IS, Rt AT LUE L 1 H Goffruntime AP A HIIZ AT I HIHT -

—BRACEWEER T AT o0 REREEEE, T4 180T LUE F pprofsk 4 Hrix S84 454 . X EGo LEM AW — LA, HIFARE—
AHETHE, BXM go tool pprof i ¥ . %A H VLR MERIEI, (H2REANZHANSE: A RGXAMEE S AT AT F2 7
XL RS T H58 o

NT IR RN 6], T HEAR S IFEA RS RIS 7 E A MBS AL, 12 15 pprof s 256 N ) A AT A
FERMCETINT R . BAR go test JEHAEINRTE WA Ml B FF It FI A INRAR S, B2 LE I8 F 20 BT BRI SRR P £ A7 ufoo. test
S, Ferhfoodli o xt REAF I AL 4 5

N A AR T AR IR — ANCPUM T SO o FRATEESE net/htep BLA—DFREUENI 9] o 30 B AF XDl 55 G BEAURY 1 758
TR TR AEN . DR D 5 (Y B Bl L P B AR 35 75, BRI IRATA-run=NONE S £ 4% 1L AR £ faf 5 1K

$ go test -run=NONE -bench=ClientServerParallelTLS64 \
-cpuprofile=cpu.log net/http

PASS

BenchmarkClientServerParallelTLS64-8 1000
3141325 ns/op 143010 B/op 1747 allocs/op

ok net/http 3.395s

$ go tool pprof -text -nodecount=1@ ./http.test cpu.log
2570ms of 359@ms total (71.59%)
Dropped 129 nodes (cum <= 17.95ms)
Showing top 10 nodes out of 166 (cum >= 60ms)
flat flat% sum% cum  cum%
1730ms 48.19% 48.19% 1750ms 48.75% crypto/elliptic.p256ReduceDegree
230ms  6.41% 54.60% 250ms 6.96% crypto/elliptic.p256Diff
120ms 3.34% 57.94% 120ms 3.34% math/big.addMulVviW



110ms 3.06% 61.00%  1l@ms 3.06% syscall.Syscall

9oms 2.51% 63.51% 1130ms 31.48% crypto/elliptic.p256Square

70ms 1.95% 65.46%  120ms 3.34% runtime.scanobject

60ms 1.67% 67.13%  83@ms 23.12% crypto/elliptic.p256Mul

60ms 1.67% 68.80% 190ms 5.29% math/big.nat.montgomery

50ms 1.39% 70.19% 50ms 1.39% crypto/elliptic.p256ReduceCarry
5ems 1.39% 71.59% 60ms 1.67% crypto/elliptic.p256Sum

SR -text JATHRERHAR N, ERXESTEDRE, WRIEEHCPURIN MR AF . Hh -nodecount=10 ZHMRH 1 R 4y thi 7l
104TIIGE SR XTI EAVERE A, X SOAR R AT AT B & R 7

JZ/I\*E)EEI#F%U:F&ﬂ]y HTTPS%/@/}HHTﬁEP crypto/elliptic.p256ReduceDegree l%lﬁl IEFH TJ%JE**E/JCPU%}/E; X‘Jﬁﬁﬁlﬁ?ﬁﬁtlﬁﬁu
ML, RS h 2R runtime BT N AE M BCR BB, IR 40082 N AFTE FETT e — MBS sl AL 3%

T — LB TR G 1) 10, AR e TR A4S H pprof i R R DhRE . XA R Z ek GraphViz T A, ATLLM http://www.graphviz.org

K= RAIRAZERE T TColE s MaME LR, MR THEL, nLlEEGos 7% 1 Profiing Go Programs™— (.


http://www.graphviz.org

11.6. 71~ 5] B/ 2L

= go test FEAIKIFFINREUZE R RS, UAExample MR T k. ROIREEA RS AR F{E . T ZIsPalindrome
BRI BIONT I 11 7% 081 R B

func ExampleIsPalindrome() {
fmt.Println(IsPalindrome("“A man, a plan, a canal: Panama™))
fmt.Println(IsPalindrome(“palindrome"))
// Output:
// true
// false

BRI = A Ab B EBE—AREA SO — AN BT r] U S B A 7 2Ok R B A, TR E S
1, FEARIEN—AMERESPGES B . — ARG RSt T LU (R B T A — AN O UM SRR B R B DG R, T HISOR
HODRBEE — AT, AR — AR R ARG — B — . IR, Bl BORE R I EA—RE, R KL Go g,
TR IRV A IR VIR AT, IR AT DARAIE YR AR SR A, s B RRS AN 2 i1 o

FRIE ] 2R E 5 2443585, godociX A web SURY IR 55 2% 20K 7R 1 B B BR B R B R s Al A &, [K i ExamplelsPalindrome
11 B8 K0 2 IsPalindrome & SRS ) — 3643, Exampless i B8 SOk = A SCRY i — #6423

IR R S AN AR, 7E go test AT IR AIIS M 2238 A7 7R 9 R Bk e 0 SR 81 R 430 P9 2 R B0 LTI ) - ) 7/

output: EFAITERE, AR THSPATIEARGIREL, SR 16027~ 5 bR 200 b vl 59 R 15 DT

A PIRRH SR = H R A DN HSEREZR% . hitp://golang.org ¢ tHgodociZ (i HI SRS, "4l T Go Playgroundil /il Al
DATE 0 5 &5 o R LR A AIS AT n B R, R B AT AR o Sl A 2 =) R U T SR G ot 5 e P s R A 7 3K

func Join

func Join{a []string, sep string) string
Join concatenates the elements of a to create a single string. The separator string
sep is placed between elements in the resulting string.

« Example

package main

import (
L1} fiTI-t“
“strings"
)

func main() {
$ := [lstring{"“foo", "bar", "baz"}
fmt.Println{strings.Join{s, ", "))

foo, bar, baz

Run Format [ Share ‘

Figure 11.4. An interactive example of strings.Join in godoc.

A fJE P L T ereflectflunsafetd, —BIGoR R AR EHIEAlT, sk ERADHEM S ik, QURIKIEBAE S SAE M
HSEIIGORE TG, IIEF LB LB T .


http://golang.org

B mE &

GoiB F Ll T —FhHL, FEUSLEIZ AT R A A& CATE . R E I EREA SR N R, TS 75 B 4 s b
TE XA ) BARAY SR ML R S e SRS AT DL BR AT B A B VB — R 2R T A B

AT, BATEEGolE & KR IHHHE, BE T LSBT I RIE S, PURIERAN ¢ B 221 AP Q] 4 A s S AL -
— ARt IR AL A B AR I ThRE, B — R 2 Blencoding/jsonFllencoding/xmIFR fHE (14T 5 & P I gm A ThRE . T FRATHE
4.6711 & 23t ftext/template flhtml/template t, BT SEI K SO AR K. B, RERZR—ANERMNEER, SR
BAGAH, B, R L Py R B RS AR SR, (HAREATE CRIAPIERA AT RS .



12.1. Ny fal o5 22 S it ?

A EHEIRATT Edn H — A R BRE IS A B — I AN Il A IR DR, AR BN N IRRA I E MRrn Ty, B2
FEFAT BT 2% bR B IR i TX e T BE IR AN AE o

— RGBT 2 ft. Fprintfek e B 10 775 sp i U AR BRI 4, el DUABRIMER R AR UIRHTEL, BRI A
S . AEFRATHR 2SI — A U BE R R B, D 1 T L, FRATH B B A — DS, AR5 IR [ AN fmit. SprintZE{BL i)
R AL G A5 R o AT B8 H4 iy Sprint..

FATE S Hswitch T 73 SR A ZHOE B 5280 1 String 7%, A2 REs A %07 ik . ARG RSN B0 =2, KX
MERIBIE R Z B Estring. int. boolFFRERIEMY, JEAERERE LT ST AL 4% AL A

func Sprint(x interface{}) string {
type stringer interface {
String() string
}
switch x := x.(type) {
case stringer:
return x.String()
case string:
return x
case int:
return strconv.Itoa(x)
// ...similar cases for int16, uint32, and so on...
case bool:
if x {
return "true"
}
return "false"
default:
// array, chan, func, map, pointer, slice, struct

return "?2?"

(B BA T T 4 F B 2K Bl Ifloat64. map[string][Istring%5 258408 2 AT 448 T AR INEE 22 (MR 32, ERIX B4 A28 AL (1 5 H
BEARTT M A WA b HMlurl. ValuesIXAF (¥ H & A8 2 BIAE 28843 3 vf LU HE IR 2 (K 25t 2K A i map(string][Istring, {8
REIHAILRurl. Values2$ 5, BB PR KZE, i Hswitch388 4> 37 R W] BE AL & 8 28 bhurl. Values IR Y, x4
Eyupr il v

B INERRERMRBFZR T AW RE T o ZHR IR 75 2SN B



12.2. reflect.Type#lireflect.Value

SR reflect AR ALY, e LT AN EE AR, Type Al Value. —4 Type R/R—ANGo M. Bk —MER, AUE KX
R LA EA TR RS, B0 — DGR R A BB S5 E—RE Sk reflect. Type SEBLAZ 4% 1R A F
2(§7.5), BIERRXASLARFRIR T8 DA M &K,

PR %L reflect. TypeOf #:3ZAL = 1 interface{} 252, Jf:Lhreflect. Type & R [Bl Hgh A 8L

t := reflect.TypeOf(3) // a reflect.Type
fmt.Println(t.String()) // "int"
fmt.Println(t) // "int"

o TypeOf(3) THHIKHE 3 447 interface{} 24k, MIFI 7.5% KUK — AN AARIMEEE Jvi% 1 M oA — MR 1 Hift, © 26
M E P AME B CVE: AR 3 A S (X B2 int) FE ) A B (X B2 3).

Ky reflect. TypeOf i& [mlff) 2 — AN BB AR E, € BUL R B AR SAL. R, F i KAAASH4TEN "os.File" T AN “io.Writer".
M5, BATRE BIRE R iL 4% ORI reflect. Type.

var w io.Writer = os.Stdout
fmt.Println(reflect.TypeOf(w)) // "*os.File"

B RS2 reflect. Type 2 &5 /2 fmt.Stringer #2 L1, FRUONFT B — /M8 1 (1 2) 28 28806 T 50/ B F 245 3 B, fmt.Printf 24t
T— NS %T 2488, W reflect. TypeOf K4 Hi:

fmt.Printf("%T\n", 3) // "int"

reflect 71 7 — /N EZE 1HAE Value. —1~ reflect.Value T LIEEAT 22 (11H. #Ri4k reflect.ValueOf #2521 = 11 interfacef} 2%
B, IR B — 2 3 H BN ZME I reflect.Value. 1 reflect. TypeOf 241U, reflect.ValueOf IR [a] {45 B4 th & AR (12570, (H 2
reflect.Value 7] DAREH — M4 L1E.

v := reflect.ValueOf(3) // a reflect.value
fmt.Println(v) // "3"
fmt.Printf("%\n", v)  // "
fmt.Println(v.String()) // NOTE: "<int Value>"

w

w

Fil reflect. Type 2548l reflect.Value 135 /& fmt.Stringer 11, {H/2 Rk Value F7A 2 7R, B String 57k RR B R i{#
F fmt 110 %v FrESH ST reflect. Values $FFpRACEE.

Xt Value W Type 757304 3R [ AR R T x6f B2 1) reflect. Type:

t = v.Type() // a reflect.Type
fmt.Println(t.String()) // "int"

reflect.ValueOf HJili#1F &2 reflect.Value.Interface 7% Bk [al— interface{} 245, 2E#35 5 reflect.Value R 1L A {A:

v := reflect.ValueOf(3) // a reflect.value
x := v.Interface() // an interface{}
= x.(int) // an int

fmt.Printf("%d\n", i) // "3"

i g

reflect.Value fll interface{} #RAERBAL R AME. IIANFIIKAE, — N2 (45 D B 18 P9 A R 2o 7 sURNIT A O i, T8I e A AT TR
HAR KBS Be Al SR 35 oK 1) A AL (B A5 IR ), PR RA Ty 1R AL Z R, — A Value AR Z Tkt
BHNR, TIT R RA 4. bRATHR RS IIATHH% UL 8 2 format.Any.

FAMEH reflect.Value (1) Kind J7 ik B ARZ AT 19258 switch. BARIE A T 75 2 10358, (B2 ENTkinds AL &1 24 BRI Bool,
String Al AT HE B M EEAHZE AL Array Fl Struct %R % A28 2, Chan, Func, Ptr, Slice, 1 Map X} Rift15] F 258!, interface 2
R B RR N Invalid 285, (25 1) reflect.Value [ kind B4 Invalid.)

gopl.io/ch12/format



package format

import (
"reflect"
"strconv"
)

// Any formats any value as a string.
func Any(value interface{}) string {
return formatAtom(reflect.ValueOf(value))

// formatAtom formats a value without inspecting its internal structure.
func formatAtom(v reflect.Value) string {
switch v.Kind() {
case reflect.Invalid:
return "invalid"
case reflect.Int, reflect.Int8, reflect.Intls6,
reflect.Int32, reflect.Int64:
return strconv.FormatInt(v.Int(), 10)
case reflect.Uint, reflect.Uint8, reflect.Uintle6,
reflect.Uint32, reflect.Uint64, reflect.Uintptr:
return strconv.FormatUint(v.Uint(), 190)
// ...floating-point and complex cases omitted for brevity...
case reflect.Bool:
return strconv.FormatBool(v.Bool())
case reflect.String:
return strconv.Quote(v.String())
case reflect.Chan, reflect.Func, reflect.Ptr, reflect.Slice, reflect.Map:
return v.Type().String() + " ox" +
strconv.FormatUint (uint64(v.Pointer()), 16)
default: // reflect.Array, reflect.Struct, reflect.Interface
return v.Type().String() + " value"

FH AT L, AW RECEFAMERE— AR 0] 5B NG, ey formatAtom. St 5 -G 2880 (45 1 iAo Rn Hi 28 ) e
O, RRATEME R, %1 F5] B 252 (channels, functions, pointers, slices, £l maps), 4T EI2EBURI+ /N #EH1 ) 5] bt BARIE A0S
FAH, (MR E —ANEKIEEE, IFH Kind R0 RIZE R, format. Any th 3 #5744 88 45 :

var x inté4 = 1
var d time.Duration = 1 * time.Nanosecond

fmt.Println(format.Any(x)) // "1t
fmt.Println(format.Any(d)) // "1t
fmt.Println(format.Any([]int64{x})) // "[]int64 ©x8202b87b0"
fmt.Println(format.Any([]Jtime.Duration{d})) // "[]time.Duration ©x8202b87e0"



12.3. Display, — MiBHMEFTED 2

K, AERNEE DTSSR GBI RN ER . BADEA 22T HE—Mmt.Sprintedi £, A2 —MHT A
Displaypfi#: 25 E(EE— MR x, FTELXAMEX B 58 B4, AR TSN T RIS LRI —DFIT I8

e, _ := eval.Parse("sqrt(A / pi)")

Display(“e", e)

fE LRt 4% \Display B8 $1 S 80U 1E7 .97 — N RIE R B H0R [l (11324 . Display 5 BRI Hi 200 -
Display e (eval.call)
e.fn = "sqgrt"
e.args[@].type = eval.binary
e.args[@].value.op =
e.args[@].value.x.type = eval.Var
e.args[@].value.x.value = "A"
e.args[@].value.y.type = eval.var
e.args[0].value.y.value = "pi"

PR RLZ R BB AE— ML T AP R R30S o AT @ L —/N R 5 Hi (display ek £ Tt 9 40 #E T4, S H¥ZDisplay
BREL, & R display B iR B 1 28 LU SZinterface{} 5 (K1 241

gopl.io/ch12/display

func Display(name string, x interface{}) {
fmt.Printf("Display %s (%T):\n", name, x)
display(name, reflect.ValueOf(x))

tEdisplay s £, AT 1 AT E ST ENEERE M — AR | pg H A chan?s:
fii Hireflect.Valuef 77 ki N Bon SRR — DR . BRI TR, path P fF8:, MWERITIRHEAREIGE GXR]
e BB KRR R IR ATE (10 e.args[0].value”) .

B BATA At SprinteR £, FA TR B4 A fnt E SR e AL FRATT B 752 B

func display(path string, v reflect.Value) {
switch v.Kind() {
case reflect.Invalid:
fmt.Printf("%s = invalid\n", path)
case reflect.Slice, reflect.Array:
for i 1= 0; i < v.Len(); i++ {
display(fmt.Sprintf("%s[%d]", path, i), v.Index(i))
}
case reflect.Struct:
for 1 := 0; i < v.NumField(); i++ {
fieldPath := fmt.Sprintf("%s.%s", path, v.Type().Field(i).Name)
display(fieldPath, v.Field(i))
}
case reflect.Map:
for _, key := range v.MapKeys() {
display(fmt.Sprintf("%s[%s]", path,
formatAtom(key)), v.MapIndex(key))
}
case reflect.Ptr:
if v.IsNil() {
fmt.Printf("%s = nil\n", path)
} else {
display(fmt.Sprintf("(*%s)", path), v.Elem())
}
case reflect.Interface:
if v.IsNil() {
fmt.Printf("%s = nil\n", path)
} else {
fmt.Printf("%s.type = %s\n", path, v.Elem().Type())
display(path+".value", v.Elem())



default: // basic types, channels, funcs
fmt.Printf("%s = %s\n", path, formatAtom(v))
}

ERATET X AR 7510 18

Slice A4 BRI B L —FE. LenivkiR [l slice AL PG RN, Index()iGsh &R I1Ixt RFIGHE, IR E & —
Areflect.Value; 4052 518 G FE 151 5 8lpanic 4, X 534 8lislice 282 Py @ flen(a)MalilfES L. display% 7 41 i)
FEATCEIRYTF S A HE,  FRA i 7 V1 A R [ path B IN“[i]” sk 2R U i B 4%

B R reflect Value KA AR £ J5ik, ERNADHN T kg HMESE A 22 WM. B, IndexTrid A fExSSlice. HZH a7 2%
RPE IR, a0 o e S AU 2 S Blpanic 5 -

ghfyf:  NumField 7 i 35 g5t P A (K3, Field(i) BAreflect. ValueZE AL [B1 S5iAN A R I ME . AR A B3R AR AL 4 I B 46 - B
FTF LRI R T fEpathfBR N RN R ERAR, BATLARAG G xS i reflect Type K AUE B, 485 U7 i 45 #4 AR 54N R
A=

Maps: MapKeys 75 1%3& [il—/ reflect. Value 25 (islice, & —AN e &4 Simapi—Akey. FIAEH —BE, 3 Jimaphh 5T 2 BEVLIT .
Maplindex(key)ik [ElmapHkey*} Biffivalue. FATA pathidsin“keyl K& R #E.  (FERATXEG —DRFEHE TE. HEmaph)
key 128 I AR B T-formatAtom A8 5e SEAC TN A . S AiM AR DR AT LAE ymapifkey. £ iXfiRl, Sefkey s
HERGT121015% . )

fi%t: ElemIJiikiREREHE AR, KX Zreflect ValueZSH . HIEHEEHZnil, X AMERIMFEUOR AR, ERXMHIL FRHZ
Invalid Ay, (ERIATAT BNy ik Bt — N2 55kt XRERATT LHTEE S @ i B FAEpathif mas ", J¢H
AL S Lk G o

Bl B BAEHIsNIDT iR D2 5 2nil, GUERAZ, RATR LA Av.Elem()REREGE D0 RAUBIAME,  IF HATEIX
NS RYAIME o

PAERA M Display BT T, IEBRATEREMEINIL. FHIIMovieZS AL TEA 511K LR A Bk

type Movie struct {
Title, Subtitle string

Year int

Color bool

Actor map[string]string
Oscars [Istring

Sequel *string

LA ] — AR AR, SR)5 B & Display R il 858 -

strangelove := Movie{

Title: "Dr. Strangelove",

Subtitle: "How I Learned to Stop Worrying and Love the Bomb",
Year: 0

Color: 5

Actor: map[string]string{
"Dr. Strangelove": "Peter Sellers",
"Grp. Capt. Lionel Mandrake": "Peter Sellers",

"Pres. Merkin Muffley": "Peter Sellers",
"Gen. Buck Turgidson": "George C. Scott",
"Brig. Gen. Jack D. Ripper": "Sterling Hayden",
"Maj. T.J. "King" Kong': "Slim Pickens",

b

Oscars: []string{
"Best Actor (Nomin.)",
"Best Adapted Screenplay (Nomin.)",
"Best Director (Nomin.)",
"Best Picture (Nomin.)",

¥

Display("strangelove", strangelove)ifi H1:¢ 7~ (strangelove LR Rl 4 2 (FFEIEL) ) -



Display strangelove (display.Movie):

strangelove.Title = "Dr. Strangelove"

strangelove.Subtitle = "How I Learned to Stop Worrying and Love the Bomb"
strangelove.Year = 1964

strangelove.Color = false

strangelove.Actor["Gen. Buck Turgidson"] = "George C. Scott"
strangelove.Actor["Brig. Gen. Jack D. Ripper"] = "Sterling Hayden"
strangelove.Actor["Maj. T.J. \"King\" Kong"] = "Slim Pickens"
strangelove.Actor["Dr. Strangelove"] = "Peter Sellers"
strangelove.Actor["Grp. Capt. Lionel Mandrake"] = "Peter Sellers"
strangelove.Actor["Pres. Merkin Muffley"] = "Peter Sellers"

strangelove.Oscars[@] = "Best Actor (Nomin.)"
strangelove.Oscars[1] = "Best Adapted Screenplay (Nomin.)"
strangelove.Oscars[2] = "Best Director (Nomin.)"
strangelove.Oscars[3] = "Best Picture (Nomin.)"
strangelove.Sequel = nil

AT 7T LU I Display b Bk s b v i e SRR YIRS, Bl *os . File KRAY:

Display(“os.Stderr", os.Stderr)

// Output:

// Display os.Stderr (*os.File):

// (*(*os.Stderr).file).fd = 2

// (*(*os.Stderr).file).name = "/dev/stderr"
// (*(*os.Stderr).file).nepipe = @

FTULE H, RO AESE U I B A R SR . 75 B O IR XA T I B AN R R R LB AR, I+ B bR
R R EBT e SR RAT . GX KX R 70 SR AR 2 — ) AT Z 0T L H Display i 20k ok
reflect.Value (] #FiE (ZEIX LB N *os.File (IZRAFEIRIA) o Display("rv”, reflect.valueof(os.stderr)) W MIHMHHINT, 24
SRS R IR B4 B 1) 25 R vl e AT 22 5

Display rV (reflect.value):
(*rV.typ).size = 8
(*rV.typ).hash = 871609668
(*rV.typ).align = 8
(*rV.typ).fieldAlign = 8
(*rV.typ).kind = 22
(*(*rV.typ).string) = "*os.File"

(*(*(*rV.typ) .uncommonType) .methods[©].name) = "Chdir"
(*(*(*(*rV.typ) .uncommonType) .methods[©].mtyp).string) = "func() error"
(*(*(*(*rV.typ) .uncommonType) .methods[@].typ).string) = "func(*os.File) error"

RUEE TP AN B 5 O X )«

var i interface{} = 3

Display("i", 1)

// Output:

// Display i (int):
//i=3

Display(“"&i", &i)

// Output:

// Display &i (*interface {}):
// (*&i).type = int

// (*&i).value = 3

FESH— M7, Display i % Hireflect.ValueOf(i), &kl —/MntEREME. 1IEMRAIEA2.27 5L F1, reflect.ValueOf i &
R Bl — A HAR KAL) Value, NS I —AN8 DB BT A 25

FES A7 b, Display i #0172 reflect.ValueOf(&i), BRI —AMEMifTaEr, XMPtrY, fEswitchfJPtrsy 32, XA~
MM Elem 753%, iREl—AValueXkFKm4 R i A5, fRiinterfaceZ&M ., (FixE—/NAIEIKE K Value, TTHEARAT AL
B, GOfFHEAZEA. displayed Zos HM M A5, XRESHHTE T O sh KB AE .

X HATRISEIL, ISR R RS B3R, Display ¥ AFEMRIR, 540 XA R A% A RE %



// a struct that points to itself

type Cycle struct{ value int; Tail *Cycle }
var c Cycle

c = Cycle{42, &c}

Display("“c", c)

Display£x 7K I A5 Hu AT 1R BE 13 A 4T BN -

Display c (display.Cycle):
c.vValue =

(*c.Tail).value =
(*(*c.Tail).Tail).value =
(*(*(*c.Tail).Tail).Tail).value =
...ad infinitum...

W ZGoEFRTMAE T — IR EHE . 1kDisplay SCREX 3 1 EE 4510 F5 BU R 15, FEPUMATIES Vi nMgE; MM
SRS . A HI AT 2 R A unsafe HUIE S 4RE, RATEAE13.31F 2 BRI T % .

IR B S5 AR D> 2 X it Sprint s Z0d il 1, RN B R SERIT e B BIR S0 . B, SE@R —MREFMEHE, B R
TR ST ENFREF B EME . TEFTENEL S H G I sliceBimapt il RERAE, (HRXMIE MR T, AMESAT A T AL FE [ R % T
o

%> 12.1: ¥ JEDisplayhans, &) LLE R & DLEEH AR BB 4L I map i key 2 R A 1H

2531 12.2:  Wskdisplay B BN, BT RIA SRS BRI R L IRBIRT RS, (FE13.3°, RINSER S —F
PRMEAE G2 AR BAR . D



12.4. 7~ 15 Gmth NSFKIE

Display& — T Bon g M AEHR IR IK TR, EREIFARERER NGOl 5O R4 h% Jyis i 2485 T RE R idfs .

TEMBAIEAST PR FE RN, Goili & HIARHERE CHF T EHFEISON. XMLAIASN.AZE L Fhgmidi . B 55— Fh S84 12 4 i e
K SKEAMNA, RHILispih 5 MiE%. (HEMTAGRSHK AL, Goli s Bl MAsEEFAHFSKIEN, FEEKAE
B — AN AERLT

FEATTH, TR X— M TRAE R NGoil 5 4 Rt Sk Uik X, B3R AT 4514

42 integer
"hello" string (A GoRUE LIS )
foo symbol (A5 SHEIE KN4 T)

(123) list (FESEKMeMHLZATR)

AR B ST EAE RS R R true, R ENIAS R R false, (Y T RIEAR I, IRATE R 20 A /KK . [N 20 #3E A chan®
AR HL, B SO TR MIE N MH YIRS . BATZFER F A8 ZHflinterface. SCRFEANEZR 12310455

AT Golh T MG SR THEIN T o« BEH 745 Hh LU 5 WA 75 At ZE(ES AN 5. £ Mslice et Hy
K.

SHRIERERBD RS RIOFIR, B BOI G R — MR TLRIT IR, FHRIE —NURERANA T, HoAIIEE
JERRIE . Mapfi i vBE R B2 . 1648k, SRIERMM R 575K (key . value)ditykForkeyivalueXt, TiiARH—Ma
MICH IR, AL T RN BE T mORFF 5 512 .

Yihd & H—encodeid IR ETE K, WF FTzR. ‘& B4 6 AR BT b AT T ¥ Display pR £ 2540l :

gopl.io/ch12/sexpr

func encode(buf *bytes.Buffer, v reflect.Value) error {
switch v.Kind() {
case reflect.Invalid:
buf.WriteString("nil")

case reflect.Int, reflect.Int8, reflect.Intl6,
reflect.Int32, reflect.Int64:
fmt.Fprintf(buf, "%d", v.Int())

case reflect.Uint, reflect.Uint8, reflect.Uintl6,
reflect.Uint32, reflect.Uint64, reflect.Uintptr:
fmt.Fprintf(buf, "%d", v.Uint())

case reflect.String:
fmt.Fprintf(buf, "%q", v.String())

case reflect.Ptr:
return encode(buf, v.Elem())

case reflect.Array, reflect.Slice: // (value ...)
buf.WriteByte('(")
for i 1= 0; i < v.Len(); i++ {
ifi>oe{
buf.WriteByte(' ')
}
if err := encode(buf, v.Index(i)); err != {
return err
}

}
buf.WriteByte(')")

case reflect.Struct: // ((name value) ...)
buf.WriteByte(' (")
for i := 0; i < v.NumField(); i++ {
if i >0 {
buf.WriteByte(' ')
}
fmt.Fprintf(buf, "(%s ", v.Type().Field(i).Name)
if err := encode(buf, v.Field(i)); err != {



return err
}
buf.WriteByte(')")

}
buf.WriteByte(')")

case reflect.Map: // ((key value) ...)
buf.WriteByte( (")
for i, key := range v.MapKeys() {
if i >0 {
buf.WriteByte(' ')

}

buf.WriteByte( (")

if err := encode(buf, key); err = {
return err

}

buf.WriteByte(' ")

if err := encode(buf, v.MapIndex(key)); err != {
return err

}

buf.WriteByte(')")

}
buf.WriteByte(')")

default: // float, complex, bool, chan, func, interface
return fmt.Errorf("unsupported type: %s", v.Type())
}

return

Marshal i $(/& fencode {1 3%, LAR¥FMencoding/... N H & A H HLLKIAPI:

// Marshal encodes a Go value in S-expression form.
func Marshal(v interface{}) ([]byte, error) {
var buf bytes.Buffer
if err := encode(&buf, reflect.vValueOf(v)); err I= {
return , err
}
return buf.Bytes(),

T & Marshalxf 12,375 [ strangelove s & 4w it 5 145 5.«

((Title "Dr. Strangelove") (Subtitle "How I Learned to Stop Worrying and Lo
ve the Bomb") (Year 1964) (Actor (("Grp. Capt. Lionel Mandrake" "Peter Sell
ers") ("Pres. Merkin Muffley" "Peter Sellers") ("Gen. Buck Turgidson" "Geor
ge C. Scott") ("Brig. Gen. Jack D. Ripper" "Sterling Hayden") ("Maj. T.J. \
"King\" Kong" "Slim Pickens") ("Dr. Strangelove" "Peter Sellers"))) (Oscars
("Best Actor (Nomin.)" "Best Adapted Screenplay (Nomin.)" “"Best Director (N
omin.)" "Best Picture (Nomin.)")) (Sequel nil))

BN A o — A7 Th LU i e R, (ER AR . IR SERIANTFa R LA R . 'S —SRE I E g L
B — D BA PRRIEIIZR 2T S5 AT http://gopl.io Wt T — M AIRRA .

((Title "Dr. Strangelove")

(Subtitle "How I Learned to Stop Worrying and Love the Bomb")

(Year 1964)

(Actor (("Grp. Capt. Lionel Mandrake" "Peter Sellers")
("Pres. Merkin Muffley" "Peter Sellers")
("Gen. Buck Turgidson" "George C. Scott")
("Brig. Gen. Jack D. Ripper" "Sterling Hayden")
("Maj. T.J. \"King\" Kong" "Slim Pickens")
("Dr. Strangelove" "Peter Sellers")))

(Oscars ("Best Actor (Nomin.)"
"Best Adapted Screenplay (Nomin.)"
"Best Director (Nomin.)"
"Best Picture (Nomin.)"))

(Sequel nil))

Flfmt.Print. json.Marshal. Display & %i251tl, sexpr.Marshal % AbH 5 51 1) Bt 45 4 th 2 f5 N FEAEE


http://gopl.io

12,675, BATR 4R SR AMRD & (K SLBUP IR, (ERAEA AT, BATET S 1 a5 S B R L P 1AL &

2051 12.3:  S2PWlencode B E B 197y 3. KA RSB RTL NIl T A BRI N GotE S IR R, 81+ 2i%w T J9#C(1.0 2.0)4%
Ko Fe MGG NRTL L FIE XS, Blanint' (12 3)), X MERITRESIERE X reflect. Type.String /7 % T AR 12 B4 ] ik
EFEIETE

%21 12.4: f&2encodesfi#t, LRI AL i SFRix s

B =

%521 12.5: f&2encodesfi$, HIJSONMAACESHIEME o SRJG (3 FH hrvk E S it 9 json. Unmarshal g i & Sk 56 E b8 U IE R
.

%51 12.6: f2iflencode, 1FEN— AL, RIS R EMEN RIS .

%3 12.7: BIE—AETHRAPL, I TSHERAIMI, Fjson.Decoder(§4.5)FH KT AEH L.



12.5. id il reflect.Valuef& 5 {H

FIEATNIE, SO RO R P AR S — MO 3. AR, FEATT h BA TR R I s I SR LR R A A

BE—TF, Golh&EHhEMx. xMFp/BAIRE AT IR R, [ Einx + tRfR)NA LR, — Mgt —4 T
BEfy AR lE], BUIAEAE 1 —ME,  IF ELARAE AE AT DOE R A AE R BT

Xt Treflect.Valuest AR X 7. A —Ltereflect. Valuess i HUBhER; HE—LEMATT L. 58 LUT H A BIE )

X = // value type variable?
a := reflect.vValueOf(2) // 2 int no

b := reflect.vValueOf(x) // 2 int no

¢ := reflect.ValueOf(&x) // &x *int no

d := c.Elem() // 2 int yes (x)

Horhan) R AT I L. K yar B E AR B2 m ¥ LRI A . b (Bt RFEAS PTG L. o IR A AT ik, & R
M EE ax BIFE I, SCfr b, FrfidEidreflect. ValueOf(x)iR Bl freflect. Value# & AN AT B HEF) . (ESEX Td, ‘E/&chIfEs| H 7
RARH, 8105 AR, B ETEEER . AT LLEE I Hreflect.ValueOf(&x).Elem(), SieSREUAT & A8 B otf 2 i T B b ik
fiValue.

PATAT LA 3 F reflect. Value i CanAddr 77 v 3k 4 W7 H 2 75 T L Btk -

fmt.Println(a.CanAddr()) // "false"
fmt.Println(b.CanAddr()) // "false"
fmt.Println(c.CanAddr()) // "false"
fmt.Println(d.CanAddr()) // "true"

A G IRATE L F B A B SR M reflect. Value &5 2 rTHUGHL 1Y,  RIMETFAGR IR — MR AT BORIE Value. 78S BLI T, B 6 T2
SR IE R AR B R 2R . B, slice R 51 KB R e[ b & —AMRE, B2 T IUhhkK, BT NeRE A
TRABIA R R LU, reflect.ValueOf(e).Index(i)%) T IME & rIHC LR, B 5 46 reflect.ValueOf(e) A SCRF I A K

R

TR TS 2 ) AT UL R reflect. Value sk 1 i R B 7R B =P IR H— PR IAAddr() 5%, &R Bl—4 Value, HLHRTF 7517
BEITRE. AR5 E1EValue i HInterface() ik, /iR [l —ANinterface(}, HIMA &M RNIRE . K5, WRIAVEE
ARERIZRAY, FRATRT LUAE A SR B I S LK 43 B interface {2 2 1B 111 S e b i@ IO R B4R £ . IXFERRATIE FT LUE T ix A
IR R E AR T

X =

d := reflect.ValueOf(&x).Elem() // d refers to the variable x
px := d.Addr().Interface().(*int) // px := &x

*px = // x =3

fmt.Println(x) // 3"

B, AMERAEE, T E I A AT Bk reflect. Value reflect. Value. Set 5 1: 3K 5 5 % T+ RE -

d.Set(reflect.vValueOf(4))
fmt.Println(x) // "4"

Set)y A LEIBAT I PAT AN PRI BEAT JSMAR PTIRE PR LR AR Ao LR ARED, SR AN SN R, (H) WAL Bdint64 282,
AP0 B —Spanic i i, T ASCHE IR 82 LT R 5O B ) 38 B AT DA 520 IR ) A -

d.Set(reflect.ValueOf(int64(5))) // panic: int64 is not assignable to int
ke, S—MATTEHE K reflect. Value i FH Set )5 - th & S Blpanic 7 7 :

X
b := reflect.ValueOf(x)
b.Set(reflect.valueOf(3)) // panic: Set using unaddressable value



XEAREZHTREASIELASet 1ik: Setint. SetUint. SetStringfliSetFloat’ .

d := reflect.valueOf(&x).Elem()
d.SetInt(3)
fmt.Println(x) // "3"

MEFFERE Fi, XeSet)y ik M R ATAEM 58 UAE S . LASetintuff], R BAS B B Rh SRR (R4 755 Bt vl DL T AR, B
MR, B N R E AR S 8ot nT L, i H A0 S T AR i 2R R K AG 2 bt [ sh AT . {8 7 B
T— 5| Hinterface{}24 ! (fireflect.Valueifi i Setint£: S Fpanic 7 4, Bl I Ninterface{} 28 &% T B H KM th 47 .

X i=

rx := reflect.ValueOf(&x).Elem()

rx.SetInt(2) // OK, x =2

rx.Set(reflect.valueOf(3)) // OK, x =3

rx.SetString("hello") // panic: string is not assignable to int

rx.Set(reflect.ValueOf("hello")) // panic: string is not assignable to int

var y interface{}
ry := reflect.ValueOf(&y).Elem()

ry.SetInt(2) // panic: SetInt called on interface Value
ry.Set(reflect.ValueOf(3)) // OK, y = int(3)
ry.SetString("hello") // panic: SetString called on interface Value

ry.Set(reflect.valueOf("hello")) // OK, y = "hello"

43 A1 Display & 7~ os.StdoutZ5 # i, FATR LS 7] LUBIE Goth = K-S HHUW PR R A S R A ok S R 5, ERanE SR

Unix £ 4 Los. FileZ5 t# s AOfd inthl 3o SRTAT, TSGR AL IF A BEAE BOZ RS HA K A DA«

stdout := reflect.valueOf(os.Stdout).Elem() // *os.Stdout, an os.File var
fmt.Println(stdout.Type()) // "os.File"

fd := stdout.FieldByName("fd")

fmt.Println(fd.Int()) // "1"

fd.SetInt(2) // panic: unexported field

=)
-
e

&

— AL R reflect. Value ik — ME M AR GO R R T AR, IAGR IR NE LB BcdiiE . [Kik, CanAddriyikifAshE
M R — NS B A T DS U o 55— AR T vk CanSeti A TR 20 82 (1 reflect. Value & 75 42 AT HUM AL I TS T4 -

fmt.Println(fd.CanAddr(), fd.CanSet()) // "true false"



12.6. 7~ RIS SRIA

FrdE 2 Fencoding/... &R FR B I Marshal 2 5 i/ 208 A — AN R T Unmarshal B8 308 T, Filan, ATE4.57HF 21,
TR AL A JSONZm AL A% 2 7 1 slice B L N B AT CiMovieE A (§12.3) , FRATAT LUX AL

data := []byte{/* ... */}
var movie Movie
err := json.Unmarshal(data, &movie)

Unmarshal s E ] 1 S HLEIEE imovie BB I REN B, IRIEHIA IR P92 uMovie s i B0 i fimap. - £5#4 fi Filslice .

PAEEIRATASF B AR Y S — A Zh iiUnmarshal, UL 1 json.Unmarshal by e85, - 3 REERATT 2 5 SEBLIK
sexpr.Marshal & #F10 A . FRATLABREE—F, —AMEH R 10 S0 5 7 Z LB 7 58 2 RS, S T FERRATRA T
FERISEl. TATA SR STIANA RN T4, R PSR 17 Ut LB 2, AR I H KRN 1R SO %, AN g
— MM SFRIE A LS -

WS M A lexerfl F T ArdE FE Hh i text/scanner LR A I I B ARHT D — AN RBIERE . FRIRAT. TR I E AT IE
FHbRid. MANHigEscanneryScan KR AT M AR N —AME S, StFruneddf. KZHadS, e, WR— Hp—
runem] F R UnicodeF1F, {Htext/scannertt i LUH/NW AR RIC SR IRAT . FAF RS h 2N R4 Rmic 5. HHScanTrik
B IR (AR TS (125, 335 R FH TokenText /7 iR [B1HT 5 56 W Y SCA Y 28

REAEEAMENT 25 1T e T B2 A H 4T id S, (HE&Scana—H AT, FrodN1asE 7 — Mexerf A fiasiph2 8, e
fif HScan i LR BIES o

gopl.io/ch12/sexpr

type lexer struct {
scan scanner.Scanner
token rune // the current token

}

func (lex *lexer) next() { lex.token = lex.scan.Scan() }
func (lex *lexer) text() string { return lex.scan.TokenText() }

func (lex *lexer) consume(want rune) {
if lex.token != want { // NOTE: Not an example of good error handling.
(fmt.Sprintf(“got %q, want %g", lex.text(), want))
}

lex.next()

AL TRA T FEVE BT 28 . T EEASFATIRE. N readi®t, H T iZESHEEARMLRFFIC, RERIESHEIE RN L FTFR
10 5 m] Bt i reflect. Value X Bi [l A8 &v o

func read(lex *lexer, v reflect.Value) {
switch lex.token {
case scanner.Ident:
// The only valid identifiers are
// "nil" and struct field names
if lex.text() == "nil" {
v.Set(reflect.Zero(v.Type()))
lex.next()
return
}
case scanner.String:
s, _ := strconv.Unquote(lex.text()) // NOTE: ignoring errors
v.SetString(s)
lex.next()
return
case scanner.Int:
i, _ := strconv.Atoi(lex.text()) // NOTE: ignoring errors
v.SetInt(int64(i))
lex.next()
return
case '(':
lex.next()



readList(lex, v)
lex.next() // consume ')’
return

(fmt.Sprintf("unexpected token %q", lex.text()))

AT SFIA A AARRFF X A A F AL, LR 5 2 AnilfE 64T . read s BB AL NI SR (AR IR . 248 3]
scanner.ldenty“nil"&, {4 freflect.Zerof His L vk BN FE . MH MR IFRIRRF, AT NERGE. JSHEM
readListBR HCH b B 25 R AR IR RR 5L 44

ASCRRITR R AFIR TG, 5= freadList, ¥ —AFIRMILE MR AXA D (map, Dilafk. slicest¥D , Bik
HARANTHe NFF A RAORT . UCRFIBCRI I, (R ARLERENT 65470 % BB F) T IR TR M AAHC"Y, endList
KR TR HFIE

TR AR I A BT . R X B A B R B ERAR IS, TRATAE ] Index ik BRI AL R TR L, 4R
JEIE VA Hread BULEE . AL EHTRIGEL, WUERM A SR S BUR DS 5] F T ST, D3R 0 i panic W . slicett
KA ST AT, AFRFZR AT A TR QB R, RERICRINEslicelIAR .

TEAEIA AL FRZE M A T mapBEAS T R I L AURES — A (key value)f& sRHIXT 7513 . X T 45MMk, key#iaxt T R4 7. AAEHA
fl, FRATE FFieldByName#k 2 25 /4 (kB pR 03 (1748 &, 4R 5 46091 Flread IR UL B . 5T map, key I g2 EmA, WiEm
W A Aslice ¥, BATOIE—ANHIER, RERIFHAE, BRI Hkey/valueX Ik #map.

func readlList(lex *lexer, v reflect.value) {
switch v.Kind() {
case reflect.Array: // (item ...)
for i := 0; lendList(lex); i++ {
read(lex, v.Index(i))

}

case reflect.Slice: // (item ...)
for lendList(lex) {
item := reflect.New(v.Type().Elem()).Elem()
read(lex, item)
v.Set(reflect.Append(v, item))
}

case reflect.Struct: // ((name value) ...)
for lendList(lex) {
lex.consume( ' (")
if lex.token != scanner.Ident {
(fmt.Sprintf("got token %q, want field name", lex.text()))
}
name := lex.text()
lex.next()
read(lex, v.FieldByName(name))
lex.consume(')")

}

case reflect.Map: // ((key value) ...)
v.Set(reflect.MakeMap(v.Type()))
for lendList(lex) {
lex.consume( ' (")
key := reflect.New(v.Type().Key()).Elem()
read(lex, key)
value := reflect.New(v.Type().Elem()).Elem()
read(lex, value)
v.SetMapIndex(key, value)
lex.consume(')")

}

default:
(fmt.Sprintf("cannot decode list into %v", v.Type()))
}
}

func endList(lex *lexer) bool {
switch lex.token {
case scanner.EOF:
("end of file")

case ')':



return

}

return

g, BATKGEN 858 T H M Unmarshal iR iG55, Bl 7 —Seyia (b AE B b B . P AT 2% LA panic ) 77 (il HE 4
%, {HZUnmarshalif i 7t deferif 7] i Frecoverif R 3K P ifipanic (§5.10) , #AJ5 1R [l —ANX panick] B AT 1R 15 ..

// Unmarshal parses S-expression data and populates the variable
// whose address is in the non-nil pointer out.
func Unmarshal(data []byte, out interface{}) (err error) {
lex := &lexer{scan: scanner.Scanner{Mode: scanner.GoTokens}}
lex.scan.Init(bytes.NewReader(data))
lex.next() // get the first token
defer func() {
// NOTE: this is not an example of ideal error handling.
if x = (s x != {
err = fmt.Errorf("error at %s: %v", lex.scan.Position, x)
}
10
read(lex, reflect.valueOf(out).Elem())
return

AP SEBUAS N AZ SN S H paniclE Rifh i, M0 HR % il — LS8 RAT R A 2, BN DU A RAT S AL E S . R
gk, BAIA BB Tk SR 7R e lencoding/json S5 R 2 AUAD A S DU B, BL R A AT S S AL A ST FE i A

%5:>] 12.8: sexpr.Unmarshalii £ flljson.Unmarshal —#f, #ESRTEMERD AT SEHE K F slice. & L —>Hljson.DecoderZd Ll i)
sexpr.DecoderZ$#!, TR —4vio.Readerfifithis. &risexpr.Unmarshal i, {# FiX A28 ST,

£5.2112.9: W5 —NERTIACHAPIH T #IBSEKIAR, ZFxml.Decoder (7.14) HIRME . 1RIG 7 E MR AIARE: Symbol.
String. Int. StartListfl1EndList.

2:>112.10: ¥ fEsexpr.Unmarshalsf$, #ifi/RB, 3 Aflinterface SR MY, {8 4550 12.3: BT %R. (R BRIG
B0, R%EZE¥namel i 284 LR reflect. Type. )



—H- . —
12.7. FHLZE AR B bR e
TE4.57 T FATE PR AR R R 2 T 152 B X N JSONST B 42 o Horjsonl i bR LEFRATTAT DA 438 1 173 110 42 - RN 41 ) 22 B 0 1
Ho FEARTT, FATEE 2 a0 FiE i s S H SEFRE R SIARZS

XF A webHi a5, K HTTPAEEL e BB 28— 1F S sl RIT R P IS BB AR B h . BATE LT — N T AME, 1Y
params.Unpack, B id i FI 45414 s SRR BN LI SRALHT TP AL 2L o FUE AT 15 R S HE 5 1

B, BATEBRMAMENE. THifsearchif#ie — MHTTPIE KRB H. T LT —MEA SRR, HNEHRK
NRAFTRHTTPHER IS H. AP E AR SRR X TR SEI 4 7, 8 T I URL I BEIX B 24047 T W R ARk 1)
il . Unpack R K2 HOR7E 8 & A AR 01 o, IXBREBRATRT BL5 (B G I 38 (R R SOR VT (R IR 2 2 4

gopl.io/ch12/search

import "gopl.io/ch12/params"

// search implements the /search URL endpoint.
func search(resp http.ResponseWriter, req *http.Request) {
var data struct {

Labels [Istring “http:"1"
MaxResults int “http:"max""
Exact bool “http:"x""

}

data.MaxResults = // set default

if err := params.Unpack(req, &data); err != {
http.Error(resp, err.Error(), http.StatusBadRequest) // 400
return

}

// ...rest of handler...
fmt.Fprintf(resp, "Search: %+v\n", data)

T IUnpack ik F Z e =1 1h . H£—, Biifreq.ParseForm()RMHTHTTPIE R . )5, req.Formi¥G L& i iR 4L,
AEHTTPE 7 i s F 1) J& GETik /£ POS T 3K 5 .

25, Unpackif S4B EEA SR BRI S 508 R RV B WU . 0SSR BT BUA BRI, TS AT R
BRI A % P A . reflect. TypelfIField 757 441% [ — P reflect. StructField, B &4 fEAN R A 44 7 KB RIAT 2k ¥ K 52 AR
G R . Ho R A AREAS B Mireflect. StructTagZB R (77 8, IF HLIRME T Get)y i T 4T FIARYE 15 e key IR EX AT 5, Bl
X B fhttp:".. "R T .

gopl.io/ch12/params

// Unpack populates the fields of the struct pointed to by ptr
// from the HTTP request parameters in req.
func Unpack(req *http.Request, ptr interface{}) error {
if err := req.ParseForm(); err != {
return err

}

// Build map of fields keyed by effective name.

fields := (map[string]reflect.value)

v := reflect.ValueOf(ptr).Elem() // the struct variable

for i := 0; i < v.NumField(); i++ {
fieldInfo := v.Type().Field(i) // a reflect.StructField
tag := fieldInfo.Tag // a reflect.StructTag
name := tag.Get("http")
if name == "" {

name = strings.ToLower(fieldInfo.Name)
}
fields[name] = v.Field(i)
}

// Update struct field for each parameter in the request
for name, values := range req.Form {

f := fields[name]

if If.Isvalid() {



continue // ignore unrecognized HTTP parameters

}
for _, value := range values {
if f.Kind() == reflect.Slice {
elem := reflect.New(f.Type().Elem()).Elem()
if err := populate(elem, value); err != {
return fmt.Errorf("%s: %v", name, err)
}
f.Set(reflect.Append(f, elem))
} else {
if err := populate(f, value); err I= {
return fmt.Errorf("%s: %v", name, err)
}
}
}
}
return

fJ5, Unpackiti JIHTTPiE K iiname/valuZ BB X, IF BARSE AR I G MR B0t . B —TF, [A— 2 F IS HrT el
ZWRo WRRAIXFEI, I HX BRI 5 e — A slice, ALK A IS EI B slicer . e HoL, X R A SER
B, RARE KRB SREA R,

populate i H/IN 0 FHE R 10 7 55t BV SR SRIE A B — B v (B St slice RBUR R R I —IUoeFR) o HAl, BRI
B AR BEONAT R e e f R ALK B MR SIS

func populate(v reflect.value, value string) error {
switch v.Kind() {
case reflect.String:
v.SetString(value)

case reflect.Int:
i, err := strconv.ParselInt(value, > )
if err != {
return err
}
v.SetInt(i)

case reflect.Bool:
b, err := strconv.ParseBool(value)
if err != {
return err
}
v.SetBool(b)

default:
return fmt.Errorf("unsupported kind %s", v.Type())
}

return

IR SRIRATE B R AR B AN ] —Dweb A5 #%, W AT LA LU B2 i :

$ go build gopl.io/chl2/search

$ ./search &

$ ./fetch 'http://localhost:12345/search’

Search: {Labels:[] MaxResults:10 Exact:false}

$ ./fetch 'http://localhost:12345/search?1l=golang&l=programming"
Search: {Labels:[golang programming] MaxResults:10 Exact:false}

$ ./fetch 'http://localhost:12345/search?l=golang&l=programming&max=100"
Search: {Labels:[golang programming] MaxResults:100 Exact:false}

$ ./fetch 'http://localhost:12345/search?x=true&l=golang&l=programming’
Search: {Labels:[golang programming] MaxResults:1@ Exact:true}

$ ./fetch 'http://localhost:12345/search?q=hello&x=123"

x: strconv.ParseBool: parsing "123": invalid syntax

$ ./fetch 'http://localhost:12345/search?q=hello&max=1ots"

max: strconv.ParseInt: parsing "lots": invalid syntax

%21 1241: SEMBIHIPackk S, 45 —NEMIRE, PackEU R Bl & IF 7 A S5 H R R AME FIURL .



2521 1242 ¥ REARE SRR — MER S RERN . B, —ADFRER ] DUR A M emaillbhk sl —ME RS, &
A — MR R R B AU MR B S . 12 2tUnpack iR L LU FE X SE R .

%5:2] 12.13: (B SEEAMIHmIBE (§12.4) AfFELE (§12.6) , KA Flencoding/jsontl (§4.5) Bl 2\ Ad A Ak i bR H
sexpr:".." 5,



12.8. Bon — MR IR
BATI I G — AT A2 1 F reflect. Type k3T EE SR 1 2R B FIMSE & (10 71
gopl.io/ch12/methods

// Print prints the method set of the value x.
func Print(x interface{}) {

v := reflect.ValueOf(x)

t = v.Type()

fmt.Printf("type %s\n", t)

for 1 := 0; i < v.NumMethod(); i++ {
methType := v.Method(i).Type()
fmt.Printf("func (%s) %s%s\n", t, t.Method(i).Name,
strings.TrimPrefix(methType.String(), "func"))

reflect. Typeflireflect. Value#R 2 fit T —4"Method J77Z%:. 4 ¥kt.Method(i)ifd i1 — /i reflect. Method U SEBI, % i —ANH Tk — 407
IR TRRSREL S H . v Method (i) /5721 FI #R 3R [l — i reflect. Value LR R 4 L[ (§6.4) , R — N2 ae
MR 1. Al Freflect.Value.Call 5 (FRATZHEAER) , HATLLRH —NFunc AL \Value, (HIEX A RS T &1
P,

X2 J& Ttime.Durationfl *strings.Replacer [H-/ZRAY ) J572::

methods.Print(time.Hour)

// Output:

// type time.Duration

// func (time.Duration) Hours() float64

// func (time.Duration) Minutes() float64
// func (time.Duration) Nanoseconds() int64
// func (time.Duration) Seconds() float64
// func (time.Duration) String() string

methods.Print(new(strings.Replacer))

// Output:

// type *strings.Replacer

// func (*strings.Replacer) Replace(string) string

// func (*strings.Replacer) WriteString(io.Writer, string) (int, error)



12.9. JL 58 E

BRI BIIAPLZE 2 TEATFRIN, IROTHTE AF T EZDRE W T — AT, 8 SOl DS ThRg . SO it — i RIF
BAREHWTE, HLZEMZHNOHER, JREE=.

B ANRERE, TR L BNEIS . X TR & P BRI SR EBR IN F, AE S T # AT S  AR R 1 1)
W, ARG AR B LR BRSO MR TE BRI AT BRI 4 23 i panic i ¥, ATRER S BRI RAZE T,
T B AR PR A REIBAT TR I 8] o

LR HreadListed 0 (§12.6) 9B, O 1 AR BRI 5 RS Int S (K32 &1 i ] (Kreflect. Value. SetString /71 B &
panicst i . 4k 2 HUE A SO AR P A AL U, 5 2R L i A A reflect. Value X TEAUEM . 2B UL, &
ARE A U IESEE.

T G T A A S5 17 3 550 PR M 95 42 0 0 R B i D VAR R I RS SR ARG (R P R AR B R 3, SR AT RE AR 1 S E B AP
g fereflect.ValueZSH, SXAETT LARRMSI—tedRiddi N . WERTCIAMEIX — i, A RS ABIEITR RASMIRRRE . DR
HERE ARSI, Hfmt Printfl 2] — AL RERERUE, B At panicitd, i EVAERIVHHRE R .. f7 BRIEH
BUG, {HELHINA L.

fmt.Printf("%d %s\n", "hello", ) // "%!d(string=hello) %!s(int=42)"

S FIRERRAR T R B 4t IS T AL A0 TR MERtE, BRONENITIE RS T A Re il S B .

WA A RSB EE ANRR ,  BIM s 2R AR T AR R SR, (E R O R E R B A SR A A, T LR S B A X
DIEEf . SR TIOR8 Zinterface{}Bkreflect. Value 25 78 2 B 1) o B 4E 30 15 T S0 AS .

AR, T RS RARIDEE L IEE (R T RS — BB @S T AR, KRS BRSO T RE AR R A
PRPERESR RANK, BT DM A SO mT B 2 AR SNy b . I —NRE RS A R R, OSBRI . (2
SRt T RESCHEEE AR A PR AL, o B S A R I



CRIEE B 2L

Goifi 5 KT & T2 2 fng, RE] T TRt SEREFFISAT IR A . S I SR AU & ] DUR IR 2 SR BRI B 345, 1
WP AR IRE R R FAF 8. map. slicefichan5 A 1 pY A, #H i 1 S B0 .

X T ICVET A B AR, a0 By DR S B T R, IS AT IN B AN AT LU ORAIERR 5 7 28 ) 5 I 46 57 B 2% 1 34T BA
RMEIREE . EHENNAFER (BN E SO AT DL BRORES 7 B R4 A0 Py A7 R AR G 1 170 Lo

Goifi & M SEILZI R Bl T IR 2 i Z AT o BATTIEHIE — NS5 R KSR AAFAT R, HVEIRE — NS AT I B0 L A L2805,
TCiESniE H i ftigoroutine 2 IS AT EEMMMEIE RSty . FHoz b, GolEF i H O e E &5 ~goroutine A — 4~
BAE RGLTEEBI S — M ERGLRE. — MBI R TR th A B R R LA bl . (KA 3% [0 28 ] e SR 40 75 288
AR NTEALE , 24ARAS R b th 2 4% 1 3 T .

SRR, Goifi & X LR 73 ol 7 A EL IR A CAli = R Ut SE 7 2 TN RIBEE, T Pl AN 5 5t B d B 2 1) S B
W, WAEGoE E M E MR AT R TN, BB S 8 ER KRR LR ML AR M 4 L. BE RGMCPU AR
GEIN CARBA R ERLN AL FIintSFE R RS T CPUNLAS IR, R sORME I BRI, 84 2 45 SC I
LRI R B

AT R A 2B R B 3 25 T 0 S0 EAT SRR Iy, BN 38 5 BB 5 405 (N PEEAT TLARAE, SR 4EGo
RS SR

FEARE, BATR R i Funsafe R IEA Goil & MUNAE R IR, YR fTelECil 5 mBUEMg8E, LARAMTEEAT REH
.

AFRBITIEARIZR SN GRE: BT R, BARTRNMEA, ERMEZRGEIEC)  WIREA BT, el
AEFELE AT I IF H IR R, REEA2RNCHE SRR QBB HR. [ unsafetl (7R T Goit &
TRIE S ARIRAS KA AR AW, BV ERARRE BB PMAAR L IEATT R SCHLAT, T LESCI R AT A K FIGoif & R AT
REE M .

BERME, unsafetd it — SRR IR LTI EL . BN E T DUREE 6 —FERT S AR, (HEsthr bR higm it sc ol &
RAALT — LV TR F A IRRFERITTVE, RN AT RAR R RIS o R SRR R B — ARSI R, SRR B L
AR, IR SR AIRER GFE: BOSERK A FmAEE Hunsafetl i A2 21D o boh, A —IRERI % 2 mE R
FIRERRFIX AL .

Titunsafetliy) 72 il T HUB AR 22 4L, #ltnruntime. os. syscalliffinetfu s, EJve 1 EMEIE RGBS, HEX T
TR — R A T 2 Funsafe L



13.1. unsafe.Sizeof, Alignof #1 Offsetof

unsafe.Sizeof b HUR (M #AEHHE A A TR/, ST LRAERBMINREN, HREEHFARERETRE. —Sizeof
BRHO F R — %) Riuintptr IS iR B IA S, DR (B A 4 R R] DU VE S R AR R, B R TS LA

import "unsafe"
fmt.Println(unsafe.Sizeof(float64(0))) // "8"

Sizeof B R [l (RN A EAEER G M h B IR 23 B0 747 5 0 LGSR R P B RR BT RN 77 BR TR 7, (B IFA B & TRETHR R
MFRFERIINA . Golh 5 HIFRGRAER A — MEEIRAD, REEANR TR T AR LR NTRSA AR, HERH
FPE, 5 RB RS 5T R R NES20 - & LA T, 6417 6 L8 7.

THEHLEINBAN CRTFER T, QSR A A7 ik S B X 55 (R & A 2R . P27 35 /M int1 68 B 1 AR Bk I % i E, — 14
TN rune ST AR B L IE N AZ R ARG EL,  — 8T 1T A/MIfloat64 . uint645k64-bitfis 428 A & At bl 37 1% L8 T 0 5
F o RS0 TR A M S A BN R AT 2R, R A complex 1 285 R AR R A i 2 th R85 1 % 5%

TR XA ER, —DMRERE GRS N EDRITE T BEUTR NS, B B R 9T REAFAE AR
o AR R 14 B Sh NI B BEA B A AR ), T RIS T A - BEEK T 2R R AT N T 4544 BB R T gtk R
FEMS S (Fid: AAFRIR AT RE A/ — LN, WTRE 20t Hunsafe td B A2 AL B> AR 500D

et NN
bool AT
intN, uintN, floatN, complexN N/8/~ 715 (1 tnifloat64 2= 84~ 7 77)
int, uint, uintptr 1AHLES 7
*T 1L 7
string 24K 4% 7 (data,len)
[T 3/ HLE% 7 (data,len,cap)
map 1L 7
func 1A HLE T
chan P
interface 218+ (type,value)

GotF & MIFIE I ZER — A7 B A WIBUF AN A A7 P B2 — B0, T BABRIES b — ks ] DLBE S SRR 7 BU A
FALE, BATESIERBIIN R ESC A X AM. FHM=AEEEREBEMRNTE, (HRE—FS5EL IR FE
£50% I 17
// 64-bit 32-bit
struct{ bool; float64; int16 } // 3 words 4words

struct{ float64; intl6; bool } // 2 words 3words
struct{ bool; int16; floaté64 } // 2 words 3words

R WAFHIE X FFSE A T AR RTER, AT A G AR EAE O AN R, A A R R AT DU 4R
B (B RRIGOIE i Fa RLZ 2 BOAUL S MR BT, 2Rz R RE A 18 € BRI WA R, MR IR1E 5%
Issue10014 ) , PAFAE A SR E REAS T BE & 52 2 o

unsafe.Alignof PRIAUIR [F1%F B S 451K L 75 BEXT S 1 A5 4. N Sizeof 25401, Alignof 23R Al —AN# Rk 2, xR —/MF &, W%
DL AR AR R 2 75 R S B AT B RN 2 871, H B RSN 55 UL &% K.

unsafe.offsetof BRELMISHLAZ —ANF B x.r, WIFIRE] ¢ FEAAXT x @IGHHER WL E, Q5T RER 23,
B 13.1 SR T AN S AAR R x DL AR B2 64 RL LA 1 Y IR A A7 R (0 IX Al 2 3

var x struct {
a bool


https://github.com/golang/go/issues/10014

b intie
c []int

RN T RS I = AN B Funsafe B3 AH 56 R S v S 5 R

) [
¢ (data) ¢ (data)
clen) c(len)
c(cap) c(cap)
(32-bit) (64-bit)

Figure 13.1. Holes in a struct.

320 R 5

Sizeof(x) = 16 Alignof(x) =
Sizeof(x.a) = 1 Alignof(x.a) =
Sizeof(x.b) = 2  Alignof(x.b) =
Sizeof(x.c) = 12 Alignof(x.c) =

Offsetof(x.a) = @
Offsetof(x.b) = 2
Offsetof(x.c) = 4

S

644 A5

Sizeof(x) = 32 Alignof(x) = 8

Sizeof(x.a) = 1 Alignof(x.a) = 1 Offsetof(x.a) = @
Sizeof(x.b) = 2 Alignof(x.b) = 2 Offsetof(x.b) = 2
Sizeof(x.c) = 24 Alignof(x.c) = 8 Offsetof(x.c) = 8

BRI B 2 Hunsafetd, (ERIZXJUA ORI IE AR FRA 222, Rl e 5 ZEARAL A A7 22 I AT T3R8 o] 485 SRoxt T 2
M SR AL B AR AT SR AR B



13.2. unsafe.Pointer

REBERE ARG +1 , R —MERTHIREZEMIRE". unsafe.Pointers2 47l e LM —FpiEH 38 (FE: RAICTHES P
[ voidx RAFEED) , EW DEEEERMERNMAL. 2%, WITATTUEREY «» K3 unsafe.Pointerf& #1411 [ 1528
EIE, BUOABRATIEA SR # B KR, A @4aE—#, unsafe.Pointerfi &t & vl LALLELH, I B3R AInile & L

RNz

— AN +1 FBYFRE T AP K unsafe Pointer$ 384, I H—~unsafe.PointerZS B4l th n] LA % [R5 @ i Fa 51, Wi
B3 (1 HE T 2R HE A T IEAN G AE 1) +1 AR I *Floates KRG EHEAL A *uintes KBUIEEL, TRATATUAAE T —/NZ S5
AR B AR

package math

func Float64bits(f float64) uint64 { return *(*uint64)(unsafe.Pointer(&f)) }

fmt.Printf("%#016x\n", Float64bits( )) // "ex3ffo0e0000000000"

LR H IR, BRATRT DU B A S A B R A R T AR, (B B B B SO AR B AT L AT
] AFEANBR I R G R 3E T 13 A B TR E

—“ unsafe.Pointerf& ¢t th il LI A% b yuintptr2E 8, SR )5 GRA7 2RSS U BUE R b B0 IR PR A A HR AT A IR A — D 4
FEAR—AMEED , REH ML E IR SR, CE=FAR, uintpto — MRS MEERMEL L UGRIT— b XA
HeHRMZ R, H2 R uintptrf yunsafe.Pointerfd 1 FI RE S B R RS, BRI I I ST #2420 A L

Y Z ¥4 unsafe.Pointerdg 41 4 5 AL 0T, SR 5 Fii% [ Aunsafe.Pointer2S I F 5 R ME R A 224 0. LUt R T A9 7~ 75 4 A8 i
HIHHE N b b5 B b RS B AL A *int1e JSMU4EEL, SRJE B 1Z 85 T ¥ix.b:

gopl.io/ch13/unsafeptr

var x struct {
a bool
b int16
c []int

}

// A1 pb := &x.b Fff

pb := (*int16)(unsafe.Pointer(
uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)))

*pb =

fmt.Println(x.b) // "42"

LHEERERED, EEXIIFAL—E, BRI R ZIRE AT . AEAKE G —uintptrIS 2 1 ik A2 &
EONE T R BAMED I et (B R HIEA Bk unsafe @V A2 BIT) o N0 BAIS R

// NOTE: subtly incorrect!

tmp := uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)
pb := (*int16)(unsafe.Pointer(tmp))

*pb =

PRI AR o A I b S IS as e R B — LR i DARRAIR A A7 S8 8. IR [T AR PR B 30 GC. 2 — AN
Wereah, A I GRAFZAL & IR HhE AR S AR N B 0 v R B R A5 i H k. MESRICERES LA, — I unsafe.Pointer
MBI R RS, DRI AR R RS B I R ST A TR (E R vintptr S R () i A8 B 2 — Al Pl
[EARZE S . bR AR E D I —AN AEFR A IR AE Etmp, S IR 83 01 B R XA & — MR [ A2 B4R
Bro M T/MBERPUT, BEXTRE DAY, XG2S Etmp st AR DU R ax.b Hidk. 55 =AM R Z AT TE R ]
BT B R B HE BB AN R !

EER LRV F BRI R F U1K KAE

pT := uintptr(unsafe.Pointer(new(T))) // i : Gl



XHIFBARE G new BrAVEMAL R, FUILZEAPITRMLSE, BEIRIERSAD ERISCE A, FrEUR [ p TR 2 TE AL
bk .

AR E GOl & LR A EMBEIGC (BE: ARABESLID , EXNZRRFH RGN N HETNGoEF LT
LHEBNERNY 5. 1£6. 27T Flgoroutine KIAR MRS T EEN AN . LA BRSNS RGN, FRRP AR
REF EHAE B RHT IR AU, T LAIRATIIF AN BE w728 5 ) ik 7 B A F R U A R AN AR )

TESM S ASSOI, I BEAT IR M G R U465 GoREF 51, A4 #Eunsafe. Pointerflluintptrif e A 224 (5% Issue7192 ) . %
VEDZIEEA ), FIIRA TR Z E UOE IR ERIR 5 A EE . KT L5 AR B (Huintptr2S R AS B Y EBUGKR BE, - [R]I Jasb
AL Ejunsafe.PointerZ$ B Bluintptr R B 564 . EH—ABIFH, A=A F#—7 BURTE & Buintptr(f) 5 R #4 =]
unsafe.PointerZ$ 8 (¥ - ——Fr T IR e e 18— AR IE 5 il

L AN EREG I HR MR uintptr SRR (. 77 S R U AR MR A . R T reflect IR
#, reflecttd Munsafetd —FE AU RINRFIRBOR I, HESRTTREAEAIT TIR1T) o HI TS RARSKREL RIS,
R Z 7 B unsafe. Pointer DL CR Fi i 10 (11 /2 AR R AR &2

package reflect
func (Value) Pointer() uintptr

func (value) UnsafeAddr() uintptr
func (value) InterfaceData() [2]uintptr // (index 1)


https://github.com/golang/go/issues/7192

13.3. 7~ lls VR FEEAH S5 ) Iy

>k H reflectty [ DeepEqual g £ AT LN ANME 3E 1T IR A 22 27, DeepEqual BF HUfili i P4 2t 1) ==bb &5 R 1 457 ot S ki R 70 5047 M 25 3]
Wr, StF5 AR 56 V128 B AN LR B AR 5 R U BRIl . RO E W DL TAREAE IR A |, HEXF— AN Rf==
BARIZ HAF IR BT DL TAR, PR e A — S QRS iz M B 2k B Bl o R T 1) ARAD 2 FH DeepEqual i 25 Eb A8 AN 24 H 4L
AL

func TestSplit(t *testing.T) {
got := strings.Split("a:b:c", ":")
want := []string{"a", "b", "c"};
if lIreflect.DeepEqual(got, want) { /* ... */ }

L DeepEqual AR 5, 1 HL o] USZEHMTE BRI, (HREHAEANE 2. flin, ek — P nilflEimapflaEnil{EH 2 251
mapMAEAHLE, FEENIME Kslice AIFENINE /& 45 Hislice B AL /EAS A& o

var a, b []string = > [1string{}
fmt.Println(reflect.DeepEqual(a, b)) // "false"

var ¢, d map[string]int = P (map[string]lint)
fmt.Println(reflect.DeepEqual(c, d)) // "false"

AT PLEX B — A H CEqualski$, H T HESRAIIME . MDeepEqual it B BARIHL T ft & B /& T slice Fimap #1754~ 7T
HKATHIALE, ARZAb R enifislice (mapZit) FAEniMEE2 2 Mslice WA ABSFAOE . FERIHE 5> (K ELET LLEE Treflect
WM, M12.3% K Display ek B SCBLUTizR 0L FFE, BAI0E X T — it $equal, AT ARSI 35 HATAH
KilrseenSHUK AR E Lo X TR0 T EHEHIXAY, equal B et €N BEA R (BHLRD , REefle s
IR N & — AN E R Iswitch 7032, TR RISERISE AU e R LU RUOA DU 2 (8] (BRI, FRATIE S T — LAl
3o

gopl.io/ch13/equal

func equal(x, y reflect.value, seen map[comparison]bool) bool {
if Ix.IsValid() || !y.Isvalid() {
return x.IsValid() == y.IsValid()
}
if x.Type() != y.Type() {
return

}

// ...cycle check omitted (shown later)...

switch x.Kind() {
case reflect.Bool:

return x.Bool() == y.Bool()
case reflect.String:

return x.String() == y.String()

// ...numeric cases omitted for brevity...

case reflect.Chan, reflect.UnsafePointer, reflect.Func:
return x.Pointer() == y.Pointer()
case reflect.Ptr, reflect.Interface:
return equal(x.Elem(), y.Elem(), seen)
case reflect.Array, reflect.Slice:
if x.Len() != y.Len() {
return
}
for i := 0; i < x.Len(); i++ {
if lequal(x.Index(i), y.Index(i), seen) {
return
}
}

return

// ...struct and map cases omitted for brevity...



("unreachable")

ANHTE W, BADEAL I reflectEHICKIE L, Fir AT H ) 50 2075 2EAE 8 B UK A R4 Jyreflect. Value 6 7.

// Equal reports whether x and y are deeply equal.
func Equal(x, y interface{}) bool {

seen := (map[comparison]bool)

return equal(reflect.ValueOf(x), reflect.ValueOf(y), seen)
}

type comparison struct {
X, y unsafe.Pointer
treflect.Type

N T BREEXR T AR BERSS M BAEIEFR L, FATLANC KRR O R AR, TR et N5 —IRHIH . Equal k%

Bl 7 — AT L g itk a8 st thBont &bl (unsafe.Pointer/E U IRTE) FIZEAL, FRATEC BRI E N2, A LAH

(AR B ] s REAH R A ikt B, S SRRy #S R S A, A xANX[OPK Xof REAH R Akl , - y ATy O]t 2 e AR [R] ik, 3 A A
T X x5y 18] i B ERx[0] 5 y [0 18] F LU R R kAT 3 1 o

// cycle check

if x.CanAddr() && y.CanAddr() {
xptr := unsafe.Pointer(x.UnsafeAddr())
yptr := unsafe.Pointer(y.UnsafeAddr())
if xptr == yptr {

return // identical references

}
c := comparison{xptr, yptr, x.Type()}
if seen[c] {

return // already seen

}

seen[c] =
}

XZEqual & BUTERIH] T

fmt.Println(Equal([]int{1, 2, 2}, [lint{1, 2, 2})) // "true"
fmt.Println(Equal([]string{"foo"}, []string{"bar"})) // “false"
fmt.Println(Equal([]string(nil), []string{})) // "true"

fmt.Println(Equal(map[string]int(nil), map[stringlint{})) // "true"

Equalef H 257 BLL B0 12, 35 o 3 B Display s NFLARH F) A PR OB

// Circular linked lists a -> b -> a and ¢ -> ¢
type link struct {

value string

tail *link
}
a, b, ¢ := &link{value: "a"}, &link{value: "b"}, &link{value: "c"}
a.tail, b.tail, c.tail = b, a, ¢
fmt.Println(Equal(a, a)) // "true"
fmt.Println(Equal(b, b)) // "true"
fmt.Println(Equal(c, c)) // "true"
fmt.Println(Equal(a, b)) // "false"
fmt.Println(Equal(a, c)) // "false"

=1

2134 B MNRERREL ST LU S L, Bk R
4521 13.2: WS, MEHSHRGIVIER LIRS



13.4. ifiid cgoifl I CILHE

Gof i BE 2 B 27 18] Cili 5 IR LT IR B s B 37 57, BB R M — D CH+il 5 SEEL IR A B TR D R K37 5%, B A
fi i Fortranifi 5 SLELI — S R MEAREUER . CIESIEA—MEMIES, REEXERFERE—DCHEAPL, RJ5H AR 1
GIEIEF I (FH: Goifi & i E W RZ MR L BRI ARADE™)

TEART R, BATEAE— A6 5 BRI, AT —4Golt s Hir M cgo T RCIEF B TA. XK TH—
M RR A foreign-function interfaces  (fEIFRfi) , 3 AAEZRML T A Hcgoth A &ME—. SWIG ( hitp://swig.org ) J& 57— MR
BB Z M TR, SWIGHE TIRZ Z A LB CHIURHE, (HSWIGHAZIRATE 1610

TEFRAEFEN compress/... T RZIAT LA FIE gD ARG S I, AHERAT ILZWIESEH2: (Unixficompressir 4 H 15
%) MIDEFLATEEAi%7%E (GNU gzipfir & HIRISE) o IXEORIAPIRIYN T RG22 R, (R EIIMBRLL TEXT o WriterZE A
i I 447 2 AN B AL T B X0 ReaderdS B fy N (8 4 4 11 o 454

package gzip // compress/gzip
func NewWriter(w io.Writer) io.WriteCloser
func NewReader(r io.Reader) (io.ReadCloser, error)

bzip2 K45 51, XTI Burrows-WheelerZB 57k, 1217385 ozip 21, (F2RT DR B MRLR LG . ARk
compress/bzip2/£l, H {ij B #4712 fkbzip2 R 46 BIE M ST . 584 ISR IF AR S8l — A R 4 R R — RSB T4, 1 L http:/bzip.org
B4 PR libbzip2 (RS, A SCRS T 4 L e AT o

WA EUNCIE S, A58 LAHAIGOE 5 EHTSI —il . AR IRATH R A R PR ER (138, RATIE T LLFos/exec
BHITERCH BRI M I REFAE N — A THFREAT . R AR A 2200 B s s R ZCHE O, w2 Hlcgofiz st 7
(%7E: Hoslexec Wil 7R T7 i & SEREFFIBAT I HOBUIRA R HITE ) o N IHIRATREE S — Ml JFiB cgo i B AR ik

P ARSI ER R RF . FUAZ AT AR B a5 RIS R BEEGo1.5 2 fi i . MGo1.67-4H, Goil s CL4 Wi
e 7L GoiE & R4 T LA #AE NCIEF BE. B IgE £ 235N T bz2allocHibz2free M A~ B %L, il Tbz_streamst R 2= 6] 1)
SRR AR . T TR B AR P 3 I R, XA 1]

// The version of this program that appeared in the first and second
// printings did not comply with the proposed rules for passing

// pointers between Go and C, described here:

// https://github.com/golang/proposal/blob/master/design/12416-cgo-pointers.md
1/

// The rules forbid a C function like bz2compress from storing 'in'
// and ‘'out' (pointers to variables allocated by Go) into the Go

// variable 's', even temporarily.

1/

// The version below, which appears in the third printing, has been
// corrected. To comply with the rules, the bz_stream variable must
// be allocated by C code. We have introduced two C functions,

// bz2alloc and bz2free, to allocate and free instances of the

// bz_stream type. Also, we have changed bz2compress so that before
// it returns, it clears the fields of the bz_stream that contain

// pointers to Go variables.

Y Hlibbzip2, AT ERME—bz_streamZEiik, FHATREFMAFHEZEZ. R5H =K% BZ2_bzCompressInitFH T4
GEEAT, BZ2_bzCompressHH T K N A7 R IR 48 24 HH 2847, BZ2_bzCompressEnd i TR M %EAT. (HRITAZE
TRV BAR LS R, X AT 1) H BB OR35S W A fE—HER . )

AT LATEGoffig b B 4218 I BZ2_bzCompressInitflIBZ2_bzCompressEnd, {HZX}TBZ2_bzCompress, AT¥ & X —/CiES
B R, S sEREIERN TR Fl2CIRD, X — AL i .

gopl.io/ch13/bzip

/* This file is gopl.io/ch13/bzip/bzip2.c, */
/* a simple wrapper for libbzip2 suitable for cgo. */
#include <bzlib.h>

int bz2compress(bz_stream *s, int action,
char *in, unsigned *inlen, char *out, unsigned *outlen) {
s->next_in = in;


http://swig.org
http://bzip.org

s->avail_in = *inlen;

s->next_out = out;

s->avail_out = *outlen;

int r = BZ2_bzCompress(s, action);

*inlen -= s->avail_in;

*outlen -= s->avail_out;
s->next_in = s->next_out = 8
return r;

DELL AT BIGoE S/ 5r, B—H AW TR, i dmport "o (RIIEA)E LB . HSLIFEA —MMCIE, (HRXATIER
ik Gof R P {E S ¥ 2 HT f5i8 Tego T &

// Package bzip provides a writer that uses bzip2 compression (bzip.org).

package bzip

/%
#cgo CFLAGS: -I/usr/include
#cgo LDFLAGS: -L/usr/lib -1bz2
#include <bzlib.h>
#include <stdlib.h>
bz_stream* bz2alloc() { return calloc(l, sizeof(bz_stream)); }
int bz2compress(bz_stream *s, int action,
char *in, unsigned *inlen, char *out, unsigned *outlen);
void bz2free(bz_stream* s) { free(s); }
*/
import "C"

import (
"io"
"unsafe"

)

type writer struct {
w io.Writer // underlying output stream
stream *C.bz_stream
outbuf [64 * Jbyte

}

// NewWriter returns a writer for bzip2-compressed streams.

func NewWriter(out io.Writer) io.WriteCloser {
const blockSize =
const verbosity =
const workFactor =
w := &writer{w: out, stream: C.bz2alloc()}
C.BZ2_bzCompressInit(w.stream, blockSize, verbosity, workFactor)
return w

AR, cgo T AR R — NI T4 55 B A A2 Goll & h i i IR CHE 5 (1 B B2 . 9 nC.bz_stream Al
C.BZ2_bzCompresslnit. cgo T Hi@ it LRk it 75 308 FH A< Hb 1) C 4 13 2 ok 2 DILEE ol ST 45 N 75 WA AT IR B vh AL 1 C 3k 3
PERIIAA GBRVE:  import "c* B F) BT BRI MR 4 B cgo IR R IEE, Xt B4 B M 2 HUk URICIE 5 AU .

TEcgoii B ik i) LA S#fcgotii 4, HI T4 CIE = LR e Rk 24, HIUICFLAGSHILDFLAGS S} il % FiA4 45 Cili & Sm ik 33 1)
WESHOREEREARSEL e DUNEREE H 348 Blbzlib.h 3k 3L fFFlibbz2.aPE S o XA F IR BEIR LA TElusr H ST e 1
bzip2/E. WIRbzip2/F /& @R RN E, RFEBEEFIXESH (FE: XEA—ADMNACIUL A KMcgodbi, AMKHibzip2i
BEMRVE RG R BARINEE, BA&iH YT https://github.com/chai2010/bzip2 ) .

NewWriter i 3108 i3 1 F Ci & IBZ2_bzCompressInitik Uk VI ik fhstream s (2847 . fEwriter&5 M F iR B35 7 55— buffer, FT

R EWrite 77 VA SEIL, IR B BLID R 4G HAE 1K, EAR—ANMEH FR A CiE & ibz2compress R LM . AAS T BLE 2,
GoF2 )7 nl LAV M CiE 7 fibz_stream. charfluintZ$%!, &0 LAy M bz2compress*5 %L, % nf LAYj A CiE 5 H1EBZ_RUNFRFE )
FE S, AR CXIEEY . HHCuintBYFGoll 5 uintZ B A H,  BUETATEA AR R /MR AR RS,

func (w *writer) Write(data []byte) (int, error) {
if w.stream == {
("closed")
}


https://github.com/chai2010/bzip2

var total int // uncompressed bytes written

for (data) > o {
inlen, outlen := C.uint( (data)), C.uint( (w.outbuf))
C.bz2compress(w.stream, C.BZ_RUN,
(*C.char) (unsafe.Pointer(&data[@])), &inlen,
(*C.char) (unsafe.Pointer(&w.outbuf)), &outlen)
total += int(inlen)
data = data[inlen:]
if _, err := w.w.Write(w.outbuf[:outlen]); err != {
return total, err
}
}

return total,

FEARIA RIS, [Abz2compressf& A\ Kt (UL AR A0 KL, 304 i A7 w.outbuf (U IER A B . XM KR R
LTI AT AR E RN, [K9bz2compress bR AT BE 2 MR i .22 s 456 ) Bl AT 46 5 Bt 1 R/ RSE BRI AME. B4
T4 Ja BB 4 5 A\ B2 fio. Writer .

Close /7 i3 MWrite J5 V54 % JBL A4, TS — B IR T A ) e A 250t T 200 H 2247

// Close flushes the compressed data and closes the stream.
// It does not close the underlying io.Writer.
func (w *writer) Close() error {
if w.stream == {
("closed")
}
defer func() {
C.BZ2_bzCompressEnd(w.stream)
C.bz2free(w.stream)
w.stream =
O
for {
inlen, outlen := C.uint(©), C.uint(cap(w.outbuf))
r := C.bz2compress(w.stream, C.BZ_FINISH, , &inlen,
(*C.char) (unsafe.Pointer(&w.outbuf)), &outlen)
if _, err := w.w.Write(w.outbuf[:outlen]); err != {
return err
}
if r == C.BZ_STREAM_END {
return

}

JE4E5E R, Close 7kl T defer sk S0 {4 56 8GR H T I C.BZ2_bzCompressEndfIC.bz2free B iU 3¢ (I CIE 5 84T I % i, 1t
Zlw.streamgEATE R, BATH T EANILMRIE 24, SRABTERA 7L PR 7 nilkm, LA 1k FH 78 56 P 5 A SR 4 154
ViR

LTSI, ARUS AR B AN, IR I CloseMWrite 7 i SECRFFIIA A . 1541154 913,31
P

N fibzipperfE ¥, HHIEATE CELMMbzip2 ELi 4. ERAT MY Z Unix KRG HIbzip21i &bl

gopl.io/ch13/bzipper

// Bzipper reads input, bzip2-compresses it, and writes it out.
package main

import (
"io"
"log"
"osh
"gopl.io/ch13/bzip"
)

func main() {
w := bzip.NewWriter(os.Stdout)
if _, err := io.Copy(w, o0s.Stdin); err != {
log.Fatalf("bzipper: %v\n", err)



}
if err := w.Close(); err I= {
log.Fatalf("bzipper: close: %v\n", err)

}

& F R, A8 Fbzipper/ 46 T /usr/share/dict/words % 4 [ 17 17 $t,  M938,848 775 5 45 $/335,405 51 . KZE F A
R KA = 52— SRIEH RS A Mbunzip2y BT RIS . KSR BTG SCAEIISHA256ME A i AR R 7, Xt B0 T FRATI %
BT HRIEHN. SRR RS %A sha256sumn 4, T4 S B 2514 . 2508 — AN AUk T HD

$ go build gopl.io/ch13/bzipper

$ wc -c < /usr/share/dict/words

938848

$ sha256sum < /usr/share/dict/words
126a4ef38493313edc50b86190dfdaf7c59ec6c948451eac228f2f3a8ablabed -
$ ./bzipper < /usr/share/dict/words | wc -c

335405

$ ./bzipper < /usr/share/dict/words | bunzip2 | sha256sum
126a4ef38493313edc50b86f90dfdaf7c59ec6c948451eac228f2f3a8ablabed -

BATER T WG — N CiB S R EIGoIBE S EF . MK, K Gofm P A S ER G HEZRICRET, B GGt it A& ARG
FECTLF A ME B AR TTATI (%FE: #£Go1.5t, Windows R4 (KGoIE & SEIL A 30 H A CHE 35 B 4 sl s JE e 1k
AW RS, Bl C2&A NEZ R T8, BARE DT 1ssue11058 ) o X BLIRATH R HcgolR /NG —Le 5T, HE KK
TNFEEM., 84, BHARE. PHE SO, PR, ermokbBl, K455, Ll Jigoroutinesfl RS LLFEMI L R %, AIRZANFinl
PABHE o R QALK Gotl & RSB £ AC R BUNAE R S 7 S22 1 (BT MBSk, 24 NC I GoB T4 Il i Hidls 4 B
AREA SRS E 28R I HCRBTEIR BSR4k HE Gothgls I HAECHEUR P2 /T, Gofidl2uiaie i, RNEESE
it R FRAET B R SRR I RS, 3R AIFE13. 2 iR B, (HR/EGo1.5 P IEEA WA (FiE: Gol.6K <M ificgor it
FREFE MDD o nREH—B 5, T https://golang.org/cmd/cgo FF4f .

%21 13.3: ¥ Hsync.Mutex A {RiEbzip2.writert £ {~goroutines # 4 & i F & % 4

%31 13.4:  RONCIEMKRBIIIRS . i Hos/exectd)d sh/bin/bzip2i 21E N — A Filt e, $#At— 1 2liGoffibzip.NewWriterff & Sz 81
CBFiE: BARELGoSZH, (HEBITIBKHEbin/bzip24r4, HAbERIE RS RELIEBIT) -


https://github.com/golang/go/issues/11058
https://golang.org/cmd/cgo

13.5. LA B

BAVERT— 45 R i, FRATE BT Freflectfs . FPLL%E FREE T A #Z funsafe L.,

S S SRR S F OO B IEBAT R (4R 24073, [FIRHBASE 75 B oeyE i 2 N A7 A0 3 2 S SE Bt . AR RIE S X
MG BR)ZE, AT UGS 4@t i, HE T LUSTEARRERIE RS E I EA &% v B R R .

{H2unsafetl, BiLFERF R LLE XML S ZE BB — L n BN TR, BARTTREE N TS E IR, ERARN
WEME T AT RS R AN RE P e 4, R Funsafe & — NG HIAT A . AT faT B LA o fa] 4 i unsafe 3 (1 @ ORI AT 17E 11,535 32 2
MIKnuth i FAL Rl K2 HGofE /7 A v BeKIE A2 77 B Al Funsafetd. 4R, thkim#iafa —L®E ML FHunsafe
SIS FE R R RSN FHunsafe S i AR 720, B4 BOZR AT Ak IRBITE R NRVE FEL X RS e ARG ST
L Z & unsafe [ 820 .

BUE, SRR PIRIANMEIE . 9'S —SESESCAEE ORI R OB . T Breflectfflunsafetd, BRARIRIHSCFH Z €A1,

wjm. HGotR ML, BAIAEMREEGIAT—HE RGOl F .



P >

PRI BE BE MRy, WA RIS ST IR o 32 TR — SRR AR R A A, B NS SRR )
W CHEEEE A RE R A SO R ) FESCAEH Ip o0 BRI A . LU IR AT RE 2275 FEH I — L 3] Ui 25 A 9%
TP 2 o

it BRIV, SRR IR R B S SRR R MR B . BUATECR RN R 515 8 F 2D AR 5 T LK 38 3 TRz
B, SRR LAGitBook 7 LA htmIF TS, K TS0 oy B N T BT RE S A B, AR A2 R B E BT T
BefF o MRRGA HEIFRER WEH AT,



Bt A: S R

p.9, 12: for "can compared", read "can be compared". (Thanks to Antonio Macias Ojeda, 2015-10-22. Corrected in the second
printing.)

p.13: As printed, the gopl.io/chi/1lissajous program is deterministic, not random. We've added the statement below to the
downloadable program so that it prints a pseudo-random image each time it is run. (Thanks to Randall McPherson, 2015-10-19.)

rand.Seed(time.Now().UTC().UnixNano())
p.15, 92: For "inner loop", read "outer loop". (Thanks to Ralph Corderoy, 2015-11-28. Corrected in the third printing.)

p.19, 12: For "Go's libraries makes", read "Go's library makes". (Thanks to Victor Farazdagi, 2015-11-30. Corrected in the third
printing.)

p.40, 14: For "value of the underlying type", read "value of an unnamed type with the same underlying type". (Thanks to Carlos
Romero Brox, 2015-12-19.)

p.40, 11: The paragraph should end with a period, not a comma. (Thanks to Victor Farazdagi, 2015-11-30. Corrected in the third
printing.)

p-43, 13: Import declarations are explained in §10.4, not §10.3. (Thanks to Peter Jurgensen, 2015-11-21. Corrected in the third
printing.)

p.48: f.readByte() serves as an example of a reference to f, but *os.rile has no such method. For "ReadByte", read "Stat", four
times. (Thanks to Peter Olsen, 2016-01-06. Corrected in the third printing.)

p.52, q]2: for "an synonym", read "a synonym", twice. (Corrected in the second printing.)
p.52, 19: for "The integer arithmetic operators", read "The arithmetic operators". (Thanks to Yoshiki Shibata, 2015-12-20.)

p.68: the table of UTF-8 encodings is missing a bit from each first byte. The corrected table is shown below. (Thanks to Akshay
Kumar, 2015-11-02. Corrected in the second printing.)

OXXXXXXX runes 0-127 (ASCII)
110XXXXX 1OXXXXXX 128-2047 (values <128 unused)
1110XXXX LOXXXXXX 1OXXXXXX 2048-65535 (values <2048 unused)

11110XXX 1OXXXXXX 1OXXXXXX 1OXXXXXX 65536-0x10ffff (other values unused)

p-73, 11: For "a exercise", read "an exercise". (Thanks to vrajmohan, 2015-12-28.)

p.74: the comment in gopl.io/ch3/printints should say fmt.sprint , not fmt.sprintf . (Corrected in the second printing.)
p.75, 14: for "%u", read "%0". (Thanks to William Hannish, 2015-12-21.)

p.76: the comment // "time.buration smes should have a closing double-quotation mark. (Corrected in the second printing.)

p-79, 14: "When an untyped constant is assigned to a variable, as in the first statement below, or appears on the right-hand side
of a variable declaration with an explicit type, as in the other three statements, ..." has it backwards: the first statement is a
declaration; the other three are assignments. (Thanks to Yoshiki Shibata, 2015-11-09. Corrected in the third printing.)

p-112: Exercise 4.11 calls for a "CRUD" (create, read, update, delete) tool for GitHub Issues. Since GitHub does not currently
allow Issues to be deleted, for "delete", read "close". (Thanks to Yoshiki Shibata, 2016-01-18.)

p-115: The anchor element in gopl.io/ch4/issueshtml 's template is missing a closing </a> tag. (Thanks to Taj Khattra, 2016-01-
19.)

p-132, code display following {[3: the final comment should read: // compile error: can't assign func(int, int) int to func(int)
int (Thanks to Toni Suter, 2015-11-21. Corrected in the third printing.)

p.160, 4: For Get("item")) , read cet("item") . (Thanks to Yoshiki Shibata, 2016-02-01.)

p.166, J2: for "way", read "a way". (Corrected in the third printing.)


http://www.gopl.io/errata.html

p.200, TestEval function: the format string in the final call to t.Errorf should format test.env with %v, not %s. (Thanks to Mitsuteru
Sawa, 2015-12-07. Corrected in the third printing.)

p.222, Exercise 8.1: The port numbers for London and Tokyo should be swapped in the final command to match the earlier
commands. (Thanks to Kiyoshi Kamishima, 2016-01-08.)

p.272, |13: for "the request body", read "the response body". (Thanks to i #:/, 2016-01-19.)

p.288, code display following 4: In the import declaration, for "database/mysql" , read "database/sql" . (Thanks to Jose Colon
Rodriguez, 2016-01-09.)

p.347, Exercise 12.8: for "like json.Marshal", read "like json.Unmarshal". (Thanks to chai2010, 2016-01-01.)

p.362: the gopl.io/ch13/bzip program does not comply with the proposed rules for passing pointers between Go and C code
because the C function bz2compress temporarily stores a Go pointer (in) into the Go heap (the bz_stream variable). The bz_stream
variable should be allocated, and explicitly freed after the call to Bz2_bzcompressend , by C functions. (Thanks to Joe Tsai, 2015-11-
18. Corrected in the third printing.)


https://github.com/cch123
https://github.com/chai2010
https://github.com/golang/proposal/blob/master/design/12416-cgo-pointers.md
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e Alan A. A. Donovan is a member of Google’s Go team in New York. He holds computer science degrees from Cambridge
and MIT and has been programming in industry since 1996. Since 2005, he has worked at Google on infrastructure projects
and was the co-designer of its proprietary build system, Blaze. He has built many libraries and tools for static analysis of Go

programs, including oracle, godoc -analysis , €g, and gorename.

e Brian W. Kernighan is a professor in the Computer Science Department at Princeton University. He was a member of
technical staff in the Computing Science Research Center at Bell Labs from 1969 until 2000, where he worked on languages
and tools for Unix. He is the co-author of several books, including The C Programming Language, Second Edition (Prentice
Hall, 1988), and The Practice of Programming (Addison-Wesley, 1999).
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