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£ LEHL705M , BERER=ENKen ThompsonFDennis M. Ritchie §{FEEB T UNDIR(EE4: , [
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BRESE T BERAITTEREENETHER ( BRIN= KRR EEFNFLiInuxFIMac OS XEBZIR
FRUINXE%: , MAREIEAHREFRLAIOSTIANdroid i EBE2IEF UNIXE S, CEBRENRIZES HBAK
AMADELTF A ) . EUINXFICGESEEB40F 218 , BRIS&EGoogle T/EAIKen
Thompson&Rob Pike ( ftHfSEERER=EIFHMERE ) . EHBRobert Griesemer ( 52517 V85|Z#0
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=. (EGosESERIINBEHGILIEH CRIENER ( GitA
git log --before={2008-03-03} --revers
e WYEE) !

C:\go\go-tip>hg log -r 0:4
hangeset: 0:fb6l&2ebabf5e
i1ser: Brian Kernighan <bwk

date: Tue Jul 18 19:05:45 1972 -0500
S UMMAary : hello, world

hangeset: 1:b66d0bf8da3e

Iser: Brian Kernighan <bwk:>

date: sun Jan 20 01:02:03 1974 -0400
S ummalry: convert to C

hangeset: 2:ac3363d7e788
i1ser: Brian Kernighan <research!bwk>
date: Fri Apr 01 02:02:04 1988 -0500

s LIMmary : convert to Draft-Proposed ANSI C

hangeset: 3:172d32922e72

I1Ser: Brian Kernighan <bwk

date: Fri Apr 01 02:03:04 88 -0500

S ummalry: last-minute fix: convert to ANSI C

hangeset: 4:4e9a5b095532

Iser: Robert Griesemer <griflgolang.org-
date: sun Mar 02 20:47:34 2008 -0800

> LIMMAary: Go spec starting point.

C:\go\go-tip>
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ALGOL 60
(Backus et al., 1940)
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Pascal
(Wirth, 1970)
C
l (Ritchie, 1972)
CSP
(Hoare, 1978) Modula-2
+ (Wirth, 1980)
Squeak l
(Cardelli & Pike, 1985) Oberoi
} (Wirth & Gutknecht,
1986)
g ey Object Oberon
: “ {Massenbdck, Templ
& Griesemer, 1990)
Alef Oberon-2 4~
(Winterbottom, 1992) (Wirth alggi‘;ﬂ”bﬁ“-

Y

Go
(Griesemer, Pike & Thompsaon, 2009)

GoEESAIRHEIAR "CHUES" | SER "2MHCRICES" . GoitCRESHR T HEIURIZREE
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HOEI TR AN AR G R F R RV ERASIEEC.

BREGOESHREETEGHERIE. HP—EERE15 KB Niklaus WirthFragat
AYhttps://en.wikipedia.org/wiki/Pascal_(programming_language)">Pascalz8S. AEModula-2:85
BEE T ERES. SABhttps://en.wikipedia.org/wiki/Oberon_(programming_language)">Oberonzg
SRR 7 ERBEONFFMRIEE R X2 BRIER. 38 _{CAYhttps://en.wikipedia.org/wiki/Oberon-
2_(programming_language)">Oberon-2:E S BEFE T ONENTIZBPEL | B

Bhttps://en. Wikipedia org/wiki/Oberon_(programmlng_language) >OberonzE SHEAESAF AT
RHATTIERIBIARE =F

GoRESMIHE—1B5%T , R T GoE s EAIEMESNEERS | ERSRERERER=ERTony Hoarefig
1978 F 3R RIINRFRANEAIHES AR AVER IR BB 5ERE ( communicating sequential
processes , #8RRBCSP ) . fECSPH |, BFRE—HPEIRBHZ=NEBNTTETHIRIRBE , Bk
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$ export GOPATH=$HOME/gobook # ZIZT{EBF
$ go get gopl.io/chl/helloworld # B/ 4raE /&=

$ $GOPATH/bin/helloworld #1BITIEF

Hello, tH5 # B

BETEENT, (REELEGOL. 5L EAIMRA.

$ go version
go version gol.5 linux/amd64
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ELEFREE—FIRE S S ERREE.
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Hello, World

1.1. Hello, World

FAPILA197 8FHARAICEESEEL (The C Programming Language) H48EER] “hello world” 2251|358
9anE (3T | AE(EEZ—Brian W. KernighantB 2CEESEK—EZ0YFE ) . CGRGESEIGOESHIRRETE
ETHRZHE., FEEGF  FRMRBEE —LGoEmSHIZDEH

gopl.io/ch1l/helloworld
package main

import "fmt"
func main() {

fmt.Printin("Hello, tHF")
}

GoR—FIm-EEES | GorE =Y LESESRIUIBSIIEMIE—EITE | ERMERIA IS < FaT | FFREMR
7). GomE=iRMHITREALIEEgom< TH—BFan<KM. KREEIN—ETFw<SHEun. EEq
LER—ESEN AR LA goE TR | FIRBEIERE—EE , MRETREITITI. (13
AEFRSRRIBSITRIRTF. )

$ go run helloworld.go

EERI  EEGSTEHL
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Hello, tH&

GosES RESTFUnicodetFAE | FRLURALIAGOES RIEH A ERUEAIBAES.

MRFHEE CRIEFRAEEMERN—XMER IR r—EEH EasiR-2aEET RS RS
AR NRLMEISRZ A, iEERTLARbuild FapS2REIR !

$ go build helloworld.go

EZAIE—EREhelloworl dAVETETAY TERSY ( 5E5E : EWindowsZ24t FAERBIRT I TSA 2
helloworld.exe , 1IN .exefBBR ) , ZERAILEHIRERETEE _ERNHE , AFEEHTHHYE
([RIE(E | IREERE R , FTA AR O ERGEEFINHEES |, =EREmm).

TESETRMOIGEEEEEN (325  EWindowsE% FEGSITEIZE H \helloworld.exedp$iE
7)

$ ./helloworld
Hello, tH&

REFIFIFFERIGIFERM T —ERRERG | (R LIBIBIELARECHE http://gopl.io TEARMEL EIEIEL
BRGIHS | LLamisE(E

gopl.io/ch1l/helloworld

SNERIFEFAT go get gopl.io/chl/helloworld &< , gofp<AESIE CIEE DEREIELNH (=Z:t . F
BHELFEGHEHgZ BINRAEETR |, fHSHRENGSRIIZIPATHIRIGEEF ) |, HEELRIEHE
HENBIFT (F . FCREN  FEAREFGOPATHIRIZE S | THIMUBEME
$GOPATH/src/gopl.io/chl/helloworld B ) . EFAINEE2.6F110.7E&54.

BRI — TEFAS. GosEsHiEREiBpackageZR 8440 , packagefULSF{RAIENEEES
BlibrariesaZ&modulestilSLVESEEI., —EpackageB 8 S—(ELZE. 9o RASRAIE S, E—(F
TES BB R LA—{Epackage xxxAIEBAFERFEEERY |, LLUNFRPRVAIFE R Epackage main, E1TE085E
R BR—Epackage , BIRER—B5limportiipackage® , FREEXAFSING
package, BZERAIIHARGHHULE.

GoRiEHE B E AR 71002 Elpackage , FAsRSER—PIEFRESHI—LLE RIVEARE | L@, 8
H. HEFSEFHEH/ARE, tinfmtiE@Epackage , FiGERKEIN. B EHISERE,
Printin@2Fa9—EERBIRE , JLARSERECRITEI—ERSEE , ZRHSHEL 2 ER=EiRR
ETEL | AERHRE 2 BEITRII E—ER TR,

package main2—{@ELv B4k Ipackage, Efflpackage B & EH—EBZNER , EEEFETLIET
B, MAREHEpackage— £ E—(Elibrary, fEmainiEfEpackageE , mainEREHE—{EFARIER
RIHE(ER B 12 -11 -
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8, EERMBZERFHIAND (ZFT  HECEESEASHREK ) . mainREFTMMEEEMERFIRE
FiHrERs, 847 , mainRE—iREERERAEEpackge BERREERSRE S T{E , tkan
fmt.Printin,

B SR es M E IS TSRS , FEARZEIELpackage , IEMEimportEiEEX 4R
yiEAE. LiARThello worldflFERZEI T —(EEERpackage , FiEfmt., —fERT , FEEimport
ApackagergEAE—(AE,

EtHEFEEEgosEsMESINFTEERZINpackagefIREl , BIREBEERBEImport EEAZIK
package , 2 EEAAREEIE , RFE{Rimport T8 GRAZIRpackage , D EHELRZEEIR (55:T : Go
moimeeiE R B EHER  FEEtz—) .

importZ AN EERIRAE S HiUpackageBiAZ &, fEimportiB@ZE , AIRSZELE. 8. BE. HEN
EBIEES) (2 BIFERFE=func, var, const, type?RIEITES). BELABTHNZPIEFHSBHERE  TLiKE
EREEFGEE | RIFERE—THE). RMGIFENEFILERSE €887 AR, HETEZRE
BEtERAT —EHERE. BTHETH , BLRHRAIGIFERMAZERpackageflimportEhs , (EE5E
AR R EYERE—CESSTREXEEN.

—(ERHERE SfuncEERSET. REE. SR, REERFER (FMFFERImainREZSE5|
RMREEERBETH ) UNRBSEATEREAIREEE. BRREIEFAHATRRE.

GorE s TIARENRIFERUNEBIPERIES | RIFEE—THIES(EEG. BRMERH. AT
ARRElS | fRREs T EE—USERRSE (R5:T  LWITRE | —ENEERT. —EEEE. ZENEL EEL
FRNFFAEBENF. EigFbreak, continue, fallthroughaireturni—(E. EBRFDIBAF++. --.
). 18R —@E ) EBRNDER  ATLAEMEINS SREEEBIRIGoES BT, FIal : EGoE=FHIR
BEBAR { KIGESRBETER—1T |, MfEx + yEEAFRIENT , E+SRERTEILL , (BRE+SRAIRTRIE
BRE (3FF L+ ERNEAZHEADRORT | BRLXEREGERIEW DRI | (EMmEEwE
tHaR )

GorE SIS LRI T RIEERIREE. gofmt TEERAVISISIUICREEST (F:2 | BEEH
HWIRRBEHATLEREABEIRNZE , GoEEmMEEREE )  HEgoTEPNIMmtFin<EEEH
f5Epackage FHYFA.goilfsHERgofmt TEMEIUL. WMRAiEEpackage , RIFGEH ERIE SR THIR
XAHETIER . AEFHRERBERRHITIBgofmERIEEETIE. (REZER RIS LH#H
TSRSV, RE—EEERNIBRT LR ESIVESSIINE (361 - B8H T GoEsSH
TIOBERFZEIE , ARG/ DENEAVEERE ) . BT , ERLIBD AR UBETVERRIERS CRIKEE,

RENARiERS AR LR BB RSB aI#Tgofmt , FRLMRAGRATBEZESSHIE k. BEERE
B—EfERRRI TR , goimports , BB EIEANFUBEFTERZIRImportZBALINL FERIRIYimportE
B, GBETEHIBESEEENSEES  KMIFTLIBTRE

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

IR AZEEEE , Tak. build package. E{TRIEFAA. BERGOESHINIEEZL 5 FATHRLETE AL
ASCRYER B M S12-
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FgoITEKERA. ELTERFANEHMSEL0. 7680PEE.

mITEE

1.2. 1728

REHHEFEREERA , EEHY | GHER 18" fER. ER—(EEFENTEREAE ? —
LREFSERECHER  (BEEBR T BAIRERTERFIND « tbansd. EsER. HeiexaE
. AFRIEE. TS EEETCENBNER. TEAESFEmMETR—LmAEE |, 520

A5
SIT2E,

osig(ElpackageiRfit TIRFRGHER (I5¥E ) 1Y, ERGXEN—LREFERNEER | ETHERN
T2 EALAEBosE P —{EIArgsRISEE EFIER | EffosBIINPERZEER , FEMos.Args
RehfE.

os. ArgsiEAEER—(EFRFE ( string ) Rslice ( 5ZF&E : slicefIPythonsBS RN REELL | 2—(EShR
RIEIREENAE ) | slicefEGoE SRR —(EEMMNEIRAERE  CERMARRTIED. RETLUCHEsliceE—(E
BERTERFS  ATLARSRUsIIN MELBRZUERERS | HEALBRZAs[m:n] U ARERE—E
slicelFE(ZFat - MpythonBREEZEARS). HREFLAlen(s)REZIER, IHEXSZEWRIEES
$80l , GoREEENEERS I tERBTEREHER , 8iEm~niE—ExE | EFAEEREDETT
R (&L tta =1, 2, 3,4, 5], a[0:3] = [1, 2, 3] , AELEHEE—ETTER ) . ERITLIGCIKFIRIRIEE
8, Hbals[m:n]iEf@slice, 0 < m < n < len(s) , B&Nn-m{EATTE.

os.ArgstISE—(E TE | Elos. Args[0]2mSTHTIRNG AT | HEfnRAI R iTm S EREE
EFN2E. AR FRER | simnZRIEEMEIEn-1ETE | FRAT—EfIFEESERZEI
os.Args[1:len(os.Args)IEDEIR T S ARG INIFTBEBASE, MRFKFERKsIM:n]BEmMFIN , ABEEEAE
EEFREXZIENOlen(s) , FALAEEHMETLISIEEN , BAkos.Args[1i],

THE—EUnixBechoisSHER , EEdGSEEETAITEIHBEST2E. EEERimport 7 M
package , B BiESRIEEMEpackageB T#E2K , ER D BlimportZ{EpackageBBHE(LEE. B2
TIRDFZREImportt S BHERE , ER—RE T HERMEE THEFKREN S Epackage, FifI
BoBSHENIEFHAEE , BRgofmtTESENHKMIBEFEIEFRHBIFELENEGE. (FEF
MR—EFIFESERAR , RPIZRmIRIECHZR )
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gopl.io/chl/echol
// Echol prints its command-line arguments.
package main

import (
"fmt"
"os"

)

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

}
fmt.Printin(s)

}
GorESERIHERLV/ARER. //ZENAS—EETREREIFTEN—D , HEEEIES HiRE
EEelin

IRARIERI , BefIZEZ—(EpackagerimEnl LS EpackagefVaFaRATRHEEIEIE TanEA | ¥ —{Emain
packagezfst , —RRIERTRE B 2% DR IBEEIR B /AZFER 2T ERR.

varii= ZRME BN, EEREFZE T sHsepmfEstring@E. B8 LEEREERE TSR
. WMRIRBREHANIRMNAIEE | GORES SIRTUHEE LR E B FEBEAREINIZ(E | TN
[BEEHED , FAERERMET TR " . mEEGIFENsHsepHfSUHEER 7 =FFFH. 152
BEhifIEEFEitER S 2R,

HREFHRE | Gora =it T BRIVEEST BAERERT. MERstring288 | +IRFATERRER
(RE5E : FIC++EFEjSB—HRAY ) . FRLATEEEZRE

sep + 0s.Argsi]
RovrsepFrreEflos. Args[i| FRTEIEITIER., HMIMEREFERNBIIMERER !
s += sep + 0s.Args]i]

Ei&sepblos.Args[i]iEE , AEBKERINAERESETEEHIEELRSs , BEATM TENRZEEESE
79

s = s + sep + 0s.Argsli]

EEFT+=R—(EAREIEE M (assignment operator) , S—EHEEEESS , flan & + HEHEE
RUREIEERT.

RIIEER B W2 14 -
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echof2FALASEIE—XEE—EZE , FEKPIEERARAES EERERE—EFFFHRIR
B. sEEFFFHEEZHIKHEE—EASFMAE , MIERREREBERERENMI—RFME ; F XL
& —EBRERBARFTERE | FASEA—EHE , BEMR—ETEE—EERER. &
BEIFRERVRE | ERMNSEEIEEEREANRR ( ERAREREERRecho , —fRechotBAEENX
Z28 ) HETRIEEEEBREA. TEHHMAENE—EFIRechodUER , REHHEEHRZIRNETHER
™.

fEforfBiRT , FMIRE T IR TRRS| , ILUBREFIR T =fFRsRiaiE THRERE , ERvar
xxx=yyyR—iEfRD , GorE s BIRIBSFRAEIERRE BRFIESrIEFE , T—E8HE—H
EFTEF 4R .

BEEFREXI++SRIMNLEL ) BN += 1K = i + 1HMEFEN. HEERI--REIREL. BEEGos
SEEEY  MAMECERECESERREN. FUAREGoESE) = i++Z23FER , HE++#1--&#E8E
MIEEERER , Fi--ithEIEEr.

FGorE=RERforfBIR—EEIR. BATR JmE=XK , GoforBiRBREZErN | TEEE+YA—
f& .

for initialization; condition; post {
// zero or more statements

}

EEFEES | forfBIRIIMERAEREHEES KRR, HEEAEREEMforsEIER—T.

initialization#B3 2RIERY , MNRIRE TEEBPAIEE | HEforfBIRZANSRR T HIEBEWHIT, FTEIEHY
RSOV ER—EBENES , UMEhE—(EEENEEEN , —EERY SR —AREERA.
condition#po WS R —(EERRboolean(BRIFRIED, , EERBIRZAI , FESHFSMEERNELWNEEE
154, NRAWEREEESERIBIR | postEBDRIEDRIRESRBIRAUERIERIT , &
conditonEBDEE F—RFUTRIBHHIT , MKILLER. EconditionfH4ERFIERERE RfalseZ® |, 1&
IREDEER.

LFERZIZforfBIRERN={EF o EET LIKEIERY , JR(RitinitializationfpostER o EREMEAYEE | ABEE
B EfRRE IR D SREE T LRSS , LU N EEEforElR | BIFESRAIwhilefBIRZE—HRAY

// a traditional "while" loop
for condition {

/] ...
}

BT RREM—REGEET | BEforfBIR 28N —EERER , G TEEK
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// a traditional infinite loop
for {

/] ..
}

FERFEED |, (RBE0 L S breakagiE returniE Qa4 | HEEIS,

NERFAIBEL SRR stringBiE slicefREUEREE | BERIIMTEBIRNEZE | BfIPREE S —EMRA Y

echo :

gopl.io/chl/echo2
// Echo2 prints its command-line arguments.
package main

import (
"fmt"
)

func main() {
s, sep:=""""
for _, arg := range o0s.Args[1:] {
S +=sep + arg
sep=""

}
fmt.Printin(s)

}

BRBIRIAN | rangeBZRE—HER | BRNEAR MEUREZ MERAITRAVE. TEEGIF
B HIFFZRERETE , BRERrangefIREEXRK IV ERRIFEE MENE, BATLUIEEERZ
Bi—{E#EaindextVERRFE ERBAEERRE , (BERGoES N AT EBHMERENBENFEREEE
£ | NRRERM T iRE 2 RE—EREiER.

EGosEST | [BHEERRINBALZZRZEESN ¥ SR LEMETEIR . SEESFILIE
HRRKE CABTZREENERER. £EE | HFIRTRBIKErangelRERIBMEIR BRI TRE. KX
ZHNGoEF EEPE % L EEHCRE A os ArgsigfE , FiRIEREos. Argsi MEZRS |2 BEIEK
A9, ATl S RIRET VTR | EERYEERR.

L EISERAFsFsepRIZBRFI#IRICE IR T —it , (BRBMIIAFEMIZRTAED RS , TH

ELREHESFEN

S := nn

var s string
vars = ""

var s string = ""

BEELFERT B CEMEER ? ERREMH—LES  F—iEzl , SERE—EREWER , m
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packagefRBIRVEE | ZEIERIEHRAVERS I, SR IUKEER string BB BRI IS | #4D4a
WREFFTH. F=EFAERERY | RERRERSEEE. SIET\SEIRREERE
2 ERFZERKTLIAR. BRPREXEER LERRMmETDN  BUtEE2E0RE | SR
srEHOEVRHEE  EERRRIWISGN , RRNRETERHFIEE.

& IEREN , BXEEERTPEFFESHSEI—EFAT. +=B20980E—EFN=fE |, fHigE=x
FEREEERVERTATE. MEEZFRNEFREEEEMEUEREETHR  BUEFEZHGo
ESHILIR I EE RS,

NRAENEZNEEERA , I L EEEREHRERAIEESVIRE. EREHEERN—FESNEF
FastringsERHAYJoInREL , B TEIEHE

gopl.io/chl/echo3
func main() {
fmt.Printin(strings.Join(os.Args[1:], " "))

}

&R , NRFFIEHHAISIUBARREL , E2EBERHESAYEE  ETJLUMETEEER | Printn
REERIFIEENEIV L.

fmt.PrintIn(os.Args[1:])
E{EE H4ERARIEAYstring JoinBRIRVAERBHEIL , ERWBEENNE T —@ESESRE |, Eislicesd
PrintinEREEPEHFTEN SR VYA R,
&RE 1.1 : {8echofZEfF |, (EEEESTFTENos.Args[0].
&RE 1.2 : {8echofZEfF , EELFTENvalueflindex , E{Evalueflindex#Ex—1T7.

&5 1.3 . FFEBRAEESIAstrings.JoinFIE#EPrintin , (HEREHERMES,
e ,—
BHIEERT

1.3. EEERT

MR, T, XXHRR. . Xt ERviEr—RE 2B LB IE RS « —(EE
HEBANER A5 —(EmATE LATERE | EEENRREEREMBE TEREE. FifI
FRT—EMdupiZFR=ERAE ;| BEREFIERRERinuxiIuniqis<s , FPIRIEFSSHREITEARY
BERT. EEEFRHAIEINT LIRS EHHRIE SR A RRIERK.

F—ERANdupEEHHIEEM N ARTIHIRZ X7 , B THRSHIEEEHRAERIE. EEERE
5INIfRIED , mapAEEIELSIEFIbufiofpackage,
ANHEER B W& -17 -
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gopl.io/chl/dupl

// 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"

"os"

)

func main() {
counts := make(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)
}
}
}

M PIMERZIRIfor{BIR—1% | EiIfFGaIMmIE | B ATEINER | (BRIfFREEIBEISAIEESR
e, MRFENE  GHEFEEES 1%, BEIRENDAILIGelse® s | EabnEBESEIf
PR SR B false BRI T.

mapEGoE =N ERIkey/valueBIEHRAEE | BESUREEAAIRMEEITEREME. BEL AR,
keyRTLIRERSEURIRE! | EEIRAAEAA=-—BERFRETILE |, stringR&FERrYkeyiEEL, MMvalue
FERSEERERT  EAX CABREREREI LR, EEFIFPrdkeyEBEstring2EEY , valueFIRYRIntiR
B, FFARRNEmakeREZRAIE—E=HImap , ERT , make75iHERILABRIRIABRE. £4 383
EEHmMapETERNRTIET .

dupBRFEGEREAN—T , E—1THASEHEM—Emapiikey , MiHvalue[EE#H +1.
counts[input.Text()] + +iEEEDM FTEHNMOEHEN :

line := input.Text()
counts[line] = counts[line] + 1

BAT | DEEGTERMGRRROMapIEE S ERItkey BEELE(T + JREROH RS , ES
GOEEEREIETEERE , REESEALE0 , EBIETIRIE,

EEERMIX AT —ErangefEIRFFITENGER |, Bkrange2HAEmMapiEEEiSEEZ £, E—RIE
AI_EIREEESELL , rangeZRIEMIE(E , —(EkeyFIfEmapEifEiEEkeyddvalue, EmapiEiTrangef&izr
5, EERIEFEAREEH , (EERE |, RutENETEHEEAA—RNER (=1  ERGoE=a%
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SEBEERZE  AREREERAMREBNIEFIERIEF—2 , (BHEEF S A RKRERERFIYR
Fr R E IR EREIIRHRIS TREMERIE |, BX Y. 70 | GBI LARS LE R AR ERTINEE |
HEAAABR | (BRBEEREEN ) | REREFEERBTKIEERESHIIER.

AEERZIEFBIFFRIbufioEEpackageT |, EfElpackageE BN BRI EBIEKFIE S EEITRIEERF
RUEAFNEE. MEES&EERN—EFENEESTH—EScannerfBE | REILABEERIEAN | 5
AEBMANITHATEE R | EEFELERE BRI T AN\ REETET .

AREFHRT (RS2 , ZRAIE—(Ebuffio.Scanner#is :

input := bufio.NewScanner(os.Stdin)

scannerSIRAILIEREFRUEEB A FREENAE. Hinput.ScannerfI&—XAREZAN—EHTT , HE
SEIMEETRIRTREE | HERTLAinput.Text()B2. Scanf5iEEE2 7 HTHIRHEEIRE
true , MERBHITHRENR , FikiEfalse,

BlFPEE—Efmt.Printf , EERSEFICENECESEIIMEprintf REEARS | FEE (a5
i%. fmt.PrintflIE—EZHENEMHASTINERRY , 8—(ESEUIECEBIRIRES U ZRFEER
HIRR "SRR | EEFHEERRELREN—(EFTE. tin%dRnLl—(EEREERIF R TEN—(EE
£, M%s , BIFRRUstring FER A TEN—AE £,

PrintfB—KIEEFEEIR , GosESiEFBitiELfverb (&5 ) . THEHRIFRIEFIL TERNERE , EA
TAREEER , (BEABEAT,

%d intEs
%x, %0, %b DHIEL6ESR , 8iER , 2iERFATint
%f, %g, %e FELEL : 3.141593 3.141592653589793 3.141593e+00

%t EEEE : true 8 false

%c rune (Unicodef5h) , GosEEE4FERIUNnicodeFRFEREL
%s string

%q peet s | SERY=/FER "abc” B 452829880 rune ¢’

%V Z2REEREEUSENAFTENER

%T FTENEERIAEE
%% FREB DRSS ( %fHRAS | IREHEMERF)

duplpiiEFEE S T —ENAM\NAUSTUL =T, AR EIESHRNERF IR AT RF
F. PrintfEFBASEMEATEN LRI, ZRIES  AZREIHIREESEREAIFRERE (2
st : fiRgRE Eformatalfmt4ERs ) | tballlog.Printf , fmt.Errorf , ERHER—RFEELAUNGEREAIRE
(RERE © INREREElineER ) | BEREEBLA%VIIEIVILBMIRIZEl , HESERHEREERES
BN E—EHRATHT,

AT SIEFFACREM N\ TENEUR | G CERIGIFBRR. BRILZSh , ERTRERE—EFIRISPEEE. &
dupfEFFRl 2GR EM N\ PER— L34, Fos.OpenR R TRE—(E SRS,

RIIEER B W2 -19 -
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gopl.io/ch1l/dup?2

// 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"

"os"

)

func main() {
counts := make(map([string]int)
files := 0s.Args[1:]
if len(files) == 0 {
countLines(os.Stdin, counts)
} else {
for _, arg := range files {
f, err := 0s.0pen(arg)
if err = nil {
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 maplstring]int) {
input := bufio.NewScanner(f)
for input.Scan() {
counts[input.Text()]++

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

}

os.OpenFHHEREMEE. F—EER—EFTRHEISUEEEE (*os.File) , BE¥ISAE FTHEAIEFRFH

Scanners&EY,

0s.OpenRENE _(EERE—(EGoESNWERerrorffRY, WRE@errorflIRNEERINI (ZF:T : HHERHE
ErasERINULL ) 185A9RE | SBESUSRThRYTR 7. ZESFHEER , —EEIEIRE | XHD
Close77 ZR8B3zZ3 1 . HEEMUBERISA—IEIR. 5—HHE , WRerrfVBEARRENIIRYGE | AT
MHFRRHER 7RISR, BB~ |, errorfEERVEEMARREIORE. R FRENGEEREIES
R R FprintffI% VRISV EXEEsR T /T ER, AABUEERIE N —(ESUY ; continuesdBAIEERE

RIIEER B W2 - 20 -
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BB ERIES , EEFEIRHIT F—EERIEN.

BAMEAS PRI 7P T B RAUERRE | BRT |, EERRISIERES | Bos.OpeniE5HRIR
R—EEmEHRERNerrorBRY ; BT HDHIFEFIMIBE | RfIHESHEEEARNTsERIEER
RURRIRERR. EEAVGIFERMEBEREE. 5 40P R EREERMEF AL,

ime o LABER—T LEAYEIF , FficountlinesRENEAEEBIAZAIMHMEEA T, HGoESE , R
MEERINEETLUMESRIERAEE AT EEAREA. (& RIFEREE—ErRE )

BREEmapEEEURERE | mapEAmakeRERIZNEIREEI—ES AR, E—Emapf{FRSEE
B4 —ER S , REURNEIRNIR—DSIRRER | BARSHAR—ERA , ERRIERERE—
REIREIR (T | SURC++ERISIREE ) |, AMLUREREEE mapBAWEE TSN | [RinRImap
REMESHE. TERFINGIFF , FfIEcountLlinesREIFIEAEIcountsiEEmapEAE , EERET
LEEEIR.

LFEEERARdupRLARRIFZUREERA | SEITERT. En DELEFEERLIATERR
REZEBAR. FFIBATLI—RIERERERANTEEEEINGET  AEBEEDEIRST  AEHE
FRIFELATARENR. TEAIdup3EEMNFHENEER ZURETREN. EEGIFSINT —EFHERE
ReadFile (fEio/ioutilBiRH ) , BERHASE—EREEZFIIEAT—XERAN | ZEHKFIA
strings.SplitREGEX M BIRSEFFrTe | HzREEslice’SEh.  ( SplittREIRstrings.JoinAYEE
&, JoinEREZHIIREB )

BB T dup3iE(@igrr. &5, BEENmBRINY  MALEEERA , ERReadFileREFEE—(E
XiHE28., R, B TEIEEERIER T mainikE , RRREEEEEEE—EttSEERE.
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gopl.io/ch1l/dup3
package main

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

)

func main() {
counts := make(map([string]int)
for _, filename := range o0s.Args[1:] {
data, err := ioutil.ReadFile(filename)
if err = nil {
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)
}
}
}

ReadFilelREURIE—{EbytefIslice , EffslicebE#TEEIREstring , Z & 8850 string.Split/5iAZRET
RIE., FFIE3.5.480 P EFAtEERstringFlbyte slice ( FREUH ) .

EEEE—LAMET |, bufio.Scanner , ioutil.ReadFilefOioutil. WriteFile{EFEEYE*os.FilefJReadFIWrite
it ME—REFEHATEELRER FRIERKEEIRME , Tbufioflio/iouti8HIRHEMNGZERE
LAY,

BRE 14 8&dup2 , EEATLFTENESRY TS B HIREWRLES 4,

GIFE)&E

1.4. GIFgE)=

THNEFZERGoESIZEREENImageEEpackagefIfi%: , BFIERIEESREM—E5IAbit-
mappedE , AEASELE HwIHER—EGIFEIE. FFIEMAIER 2 FIFIFEIEF (Lissajous

figures) , IEREMREEL60FRIEEBLEHRI—ERETY. SR BRIRFEMESE CIREFTE
ERVRRAR | LLANM{Esin 4K D BIFDER Iy S N B EEERVRRAR. L 1RERA—EGIF

RIHER B -22-
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N

Figure 1.1. Four Lissajous figures.

#ht - BEEEREFER SRR ERHEEREI—EGIFEEGM (£ /lissajous > output.gif
B ) . FERGIFEGEERR !

ERAIBEFIA T —LHaEE | BiGconstBiA |, struct/Sigsgiany | 1550, MIEMBNETHIGI
FAK—k , E—EMNFEES T FHEER. ELEMSHRMAEEEEMERE—T , KBNERHTEF
AR,

gopl.io/chl1/lissajous

// Lissajous generates GIF animations of random Lissajous figures.
package main

import (
"image"
"image/color”

"image/gif"

"o

"math”

"math/rand"

"os"

)

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

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

)
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func main() {
lissajous(os.Stdout)

}

func lissajous(out io.Writer) {

const (
cycles =5 // number of complete x oscillator revolutions
res = 0.001// angular resolution

size =100 //image canvas covers [-size..+size]
nframes = 64 // number of animation frames
delay =8 // delay between frames in 10ms units

)

freq := rand.Float64() * 3.0 // relative frequency of y oscillator
anim := gif.GIF{LoopCount: nframes}
phase := 0.0 // phase difference
fori:=0;i < nframes; i++ {
rect := image.Rect(0, 0, 2*size+1, 2*size+1)
img := image.NewPaletted(rect, palette)
fort:=0.0; 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),
bla kIndex)
}
phase += 0.1
anim.Delay = append(anim.Delay, delay)
anim.Image = append(anim.Image, img)
}
gif.EncodeAll(out, &anim) // NOTE: ignoring encoding errors

}

”‘?JdFEImportT—ﬂE@E&%@é\ﬁ%ﬂE””‘]E’JpackageE—; , Ebdlimage/color ( imagefcolorpy{&EEs

) BEHME EFMEERFNEESHMAILL. ALAEFKFIEScolor Whitel§ , EREEIERN
Elmage/color@EE’J“'*E FEEgif GIFEBiimage/gif 8 BIEE,

EEFEFENEEZREH T —BIINEEE  FERETEFRERETIFINEEBAIZEWRYIE | il
BE. 158, LEE. FEZRNEERPRABTHRESNS , MAGEEEEEEGTHRETLUHE
=N, ETEAILICE EREEREREEAN  REEEENERTERERENR. BriEE2Hr
BEvER—(EHFE. FRrHREE—ERRERboolean(E,

[Icolor.Color{..}#0gif.GIF{.. \EmMEZRENMEFKFIRATMESEA (4204418085 ) . EREHL
GorESEREGIEAN—ERE. EENRZEERRIR—Eslicetl /| BEEMAIZ—(EstructiErEEe,

gif. GIFR—fElstructigs! ( 2%4.4%55 ) . struct2—AHEHRENFERIES  FRIEEESE—(Estruct
Al LGER I —E4—RYEE & TRIE. animE—(@Egif GIFfEEIstruct@ 2, B A24EN—E
struct® g , (HEEHAFEELoopCountFEREWHRERNframes ; MEECHNFREWHRERZEIEEE
PHEE, structIEPNEE T LALI—ERL()IRE TR | siiGEREMEREEYPEERH Tanim
iE{@EstructfyDelayfllmage=Eg,
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lissajousERENAZREMEHRENforBIR. INEBIRSB/IR6AX , BXHSEN—EEBNHERE. BE
B 7 —(ESMEEEN2018201/NE R  HEMEE. MEGREENSRATZRERESE (BH
Epalette ENEOEE )  EERMRENEEE. BRINEBRBSER—SRIER | FF—LERER

ERER, HERTappendEZaiERzZE. EREEMAZITappend(2#4.2.1)EENERE , #4558
appenZlanimsfIaFREKR |, HERE—EZPAISOMSAEIEE. REBIRGER , FrEEEEDRR

HIBET GIFE R |, (HERSAZEER. outiEEAEERio. Writerf8E! | I5EFEEGER I LARTLAE
KMBmEEREIRZEE  RREMMTLUERT,

NERERRE T MERR. xERERERNE—EsinRE, yilfRiktBE—EEZR , (EEEEIEEEHRY
(RiR2—EO-3rIFEHIE , HEMNRRIRER—EZE  HEEHENEIREHMEN. BRE—EHREX
ESeR TURSERRIEIR. B—E#ElEsaASetColorindex2kRR (x, y)BAARAEE,

mainEREEEAA T lissajousti®l , HERERENZEHHHITENEE , FAUATEHEEGSZERE L 1PEE
—{EGIFEE,

$ go build gopl.io/ch1/lissajous
$ ./lissajous >out.gif

&8 1.5 : {&mimEaILissajousiZFRAVRER , AFENEER. FKfIaTLAFcolor.RGBA{OXRR, 0XGG,
OxBB})ZR15ZI#RRGGBBEEEE , =E+/NERNFHELINTLL. & BEE.

“FE 1.6 : {&LissajousiZzr , (ENEABRERERESEAIEESR , AZ(EXKSetColorindexIE={EZ
&, BEEERE,

W

EENURL

1.5. JEHURL

HRRSIRERZER | S B LAY ESMIAA N B SR—REE, GosE={EnetiSEEK
packageRIEBI M RM T —EFIRpackagesRiEHE=IE | ERELEAILEHEBAMEEIEEER | 2
LT SR ERIBARIERE | s ikSaaier. MELBRT , Goms/RENFHENFE: (1E%/\&EhaEN
8 ) BEESICHIFAT.

RTREEMERERHTTPERERINA | THAH—ExFiEFfetch , EEERFEREERur ,
FHEEESCASTENHZR ; EEAIFHEFSRERcurl TR (3  unix F—E4EEERNTIR ) . BR
T curliBHRINEEEREMEE | EEHMEREEHENFRL. ZBEMESEASTEERRIERE
(]
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gopl.io/chl/fetch
// Fetch prints the content found at a URL.
package main

import (
"fmt"
"io/ioutil”
"net/http”
"os"

)

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

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

}

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

resp.Body.Close()

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

}

fmt.Printf("%s", b)

EEREFIEMEpackagerfE N T HE net/httpmoﬂoutul@ http.GetERELEAIEHTTPIERAIRE |,
INEEEERRIR B HEE | IS EresplEASEIEHEEIRAMAVEKRER, resphYBody=FEREIE—(ER:E
HBRFSEsEER. EZ & ioutil.ReadAllEE %SZ’MreSponseEF'EE eS| HERRFEEEbF,
resp.Body.Closel=—AI&FiArespiIBodyifit , FiLLEIREEE | PrintfRE(Ei$ERbE HENEER AR
.

$ go build gopl.io/chl/fetch

$ ./fetch http://gopl.io

<html>

<head>

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

HTTPAERINSESCEN T RS | BHEEI T EDEHRATES

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

FEat | EARPNEEIRIE TREZEREESR | TERWindows MEITEEIRNERER.
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$ go run main.go http://gopl.io
fetch: Get http://gopl.io: dial tcp: lookup gopl.io: getaddrinfow: No such host is known.

ERIERMRE |, BfInVEFER T os EXitREPREILER | HEIRE—{Estatusifszit , HERL.

4RE 1.7 . REGEIRio.Copy(dst, sro)EesrcHBERNAR , HiSERINERSAZdstH |, FEREERER
i FHagioutil. Read Al 3R E B £ pE4tiEa2% os.Stdout |, xR EREE—(EEERE ( FI1FPab ) R1EFEE,
;0B EIRio.CopyiRiBAS R PHIEER.,

& 1.8 : (EfetchiSEER , WREMAUrZEGRAE http:// BIRAYEE , REEurlil_EEZmE. 1R8]
ge= AZstrings.HasPrefixiS{ERE],

A 1.9 : {BlfetchfTEDHHTTPizARAGARENRS | AILAfEresp. Status B B15EIFHIRRERS,

HEEENZEURL

1.6. {A3EENZEURL

GorfEsSHRA LB HERENTANFIEMEEEFHEHRENSITT. HEERER—EAGEE  E5/\ENEN
B EfREE. EBERFEREH I IEEE— T GosESERIgoroutinefichannel,

b=T]13

TEAYGIFfetchall , F1_EERYfetchiEFFRIEMRITIER—ENRY , (BREEfetchal i3I Z REREEE
IFREATERYURL , FRLUGEREFFRYERIFEASBERNTIFERRAVI—EES , MASERER
fetchiZ2F—#tx , PUTIERABEHITIREZM. EXafetchal i2FESTENEERIASA/NIEE
AR , AE& CEAMRFTENHERRAE.
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gopl.io/chl/fetchall
// Fetchall fetches URLs in parallel and reports their times and sizes.
package main

import (
"fmt"
"o
"io/ioutil"
"net/http”
"os"
"time"

)

func main() {
start := time.Now()
ch := make(chan string)
for _, url := range os.Args[1:] {
go fetch(url, ch) // start a goroutine
}
for range os.Args[1:] {
fmt.Printin(<-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 = nil {
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 = nil {
ch <- fmt.Sprintf("while reading %s: %v", url, err)
return

}

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

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

TER—EERRIGIF

$ go build gopl.io/ch1/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

RIIEER B W2
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goroutine2—fERERIHEHTTH T . Mchannel 2AK{EgoroutineZ EIT2EUEIR. mainFREHEE
E1TE—{Egoroutined , Mgo functionBIFR~EIE—(EFTEIgoroutine , (HEEEIEERTHIgoroutine
B TEEREL.,

mainBX & FAmakeRERIE T —(EFIRstring2EA 28HIchannel , ¥1E8—@drS1728, FMEBAgoIE
{ERBsRF2RAIE—Egoroutine , HEERHIEEEgoroutineREHThttp. Getrsik, IEERFEM
io.Copy B2 ERBodyABE R lioutil. Discard#iHifi+ (535 | ER—ELIRGE , TLMERE—L
FEENHE)  ASREESESESHRENTHY  AENMEERNS., SEERRENS

s , fetchREEF G EchiEEchannel BB AN—EZFFFER , EmainREERYE _(EforfBIRRERIEHFTED
channel BAYEE=RTER.

E—{EgoroutinelEztE—Echannel_tffisendai&receivei®{ErS , iEfEgoroutineZIRE/EAAR , B
25 —(EgoroutineftiE(Echannel ERA. EERITE , iEFEM{Egoroutine 7 S4EENITIR(F
channelseRiZ BH0IEEE, EIEERIFS , §—EfetchREMENTRE S Echannel BEHX—EE(ch <-
expression) , EREUEUGELE(<-ch). SEEFDRPEmain BT EfetchREUE RIS | T
LAEESafEgoroutine RS S THFEIRFHER.

BRE 110 : H—(ESURELCEARIEL | AN PRIER R EIRETRES | BEEURLNTMIES
X, EEMAEEREERANES  FEEXERENEBATEE—H , BAHTINER  SER
AEREY | LUERIEITELL.

WebfRF

1.7. WebR7%

GorEEINEEEKME—E&fetchiBRAIFHIWebIRFFSEBEEMBE, A0+ , BRIEEr—
[EREURFSES | EERFBINIIsEERREERAFLEESLMBINURL, Bt B FaREaE
http://localhost:8000/hello , HBEEZRERZURL.Path = "hello”,
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gopl.io/chl/serverl
// Serverl is a minimal "echo" server.
package main

import (
"fmt"

ll|Og n
"net/http”

)

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

}

// handler echoes the Path component of the request URL r.
func handler(w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "URL.Path = %q\n", r.URL.Path)

}

HMERT )\ NUTRIBHER 7 —(EEWebikFSER , EER SR 7 REBEENZCEEHIERE T X
ERTE. mainREEEATEEEXE)/IRE TrITERMbandlerREEIEHLK | /FMBENBKEEMZEME
FXEERIIAE FAOEEK |, FRPIRARFSHE 7 8000in O L. EHERNSERFN "FXK" 2—E
http.RequestiBRIRIEIR |, BEMRTEETHEKTPHII—EIEREFE  EHHSRERfIRENURL, E
s EERFS RN |, EEEREHEShandleriREEREE | EEREZS/helloEEESEHEFRAIURLF
fEITHER | RRIEEIGXRIERES , BERPIBNREERHRAIImt.Fprintf, WeblRFSEES7.760+
AHAERDA.

=R PIEROETEERSER. NRIRRIRFZEGEEMac OS XaiELinux , BB EETan CHIREI L
—(E&FFER , BN RAR S |, MEwindowsT |, (REEERII—EmITEOXETIEERE
FT.

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

REFAMITLIBR G S THREEZFims K I

$ go build gopl.io/chl/fetch

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

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

BHNFIET A ERERIERESMIEEURL , AEERIREESR  (EL.2
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localhost:8000 X
& C N localhost: 8000

URL.Path = "/"

Figure 1.2. A response from the echo server.

EEERFIVER EEBIMFMERREZN. —ERERISKERHBERIurRINEEIRRE, tal , TE
EfEMAEE T EFRNAE | BREHFEKRIVREIETE | BURLIVERERSE S SEURLELHRY
ARIRES , BRI/ countiEEURLAIZARIERRII,

RIIEER B W2 -31-


http://www.kancloud.cn

Go IBESEZ PR

gopl.io/chl/server2
// Server2 is a minimal "echo" and counter server.
package main

import (
"fmt"

lllog n
"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 = %q\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()

}

EERFS=SEMIEREREERE , FFRurlERAERIERAM—E : ¥/countiE@Eurlf9sE RS AZ
countiEfEXE , HEmMBRIurlESRABPRIRIERE. NRIRIEKpattern2LUV/AERE | ABEFIBLA
azurl BRISRAOuriERSHEIRRAIES., EELUBHNEE | RBsEREIGEKRIEIFEE S E—E
goroutine , IEEIRFS=IM A LABE—ISFERIEZEEGERK. AMETHZER T  BRUOENEMEREKRE—F
ZIEEHcount , AREREEERIBEHASHIEMEMEIENN ; EEERF TS5 1B —(ERRERIbug : FRREIRM
(2R9.1). BYEAEEMNE , HfIVERESRENEENRSERE—(Egoroutine , BHEFHEN
IEEAImMuU.Lock()FImu.Unlock ) FEAE BRI counttIFr BT BEETHENERN. FAEFERMZE—S;

miEEE,

THEHE—EEREEAIHF , handlerREEEHEKAIhttpEEAERKAIformETRERF TEDHZR | EHEREILAE
WEFRERNEERSERSE
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gopl.io/chl/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] = %q\n", k, v)
}
fmt.Fprintf(w, "Host = %q\n", r.Host)
fmt.Fprintf(w, "RemoteAddr = %q\n", r.RemoteAddr)
if err := r.ParseForm(); err != nil {
log.Print(err)
}

for k, v := range r.Form {
fmt.Fprintf(w, "Form[%q] = %qg\n", k, V)
}
}

FAPIAhttp.RequestiE{Estruct EI=FERARE H FTEREENINS :

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 OS X 10_7_5)..."] Host = "localhost:8000"

RemoteAddr = "127.0.0.1:59911"

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

EILXEEUEEEI’JParseForm%&EEET TiffEAH. GoEsnsHEFR—(ARENEUER FRERNEE
BRHREIREONRIE  E—AHEREEREAE. RFIETLETHEERRS (EREERMRT—

k) .

err .= r.ParseForm()

if err = nil {
log.Print(err)

}

FRiff0ParseForm&E&& T LBV ENNGEE , (HETLRRerrEEEZERFRE , BEMUZRAER. K
PIETE2. 78 P:E R R,

EEYERP , BOEY TREARANEE WM HEIEER R, taiEmafetchiERr | FUEHTTPRY
EEEEEE% T os.Stdout , BiEElissajoustEFEFKFiEHIVE—ESE, fetchal 2RSS Z2EEE|
THTTPHZfERE , ER5TE 7T —TEREENX/) , BEEFHIELEEEER Tioutil.Discard, EAES
HIwebfRFE2SFEFHRIZAfmt FprintfE1Z8 2 T http.ResponseWriterdh,

FE s —EERENERVEHRAR % , ttfHER—EXREZED  BECfsRRAEE—(ERERR
HFERRILGWE, EEEOFio. Writer , £7. 18- & 5H4H5T5.
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GORESHIRMORHEER/ETRER BT EEEMEHRBEOEMME , ERMABEFEENwebk
FseatlZ IRk lissajousREVE SRR , BRGIFEIE I LIWREIHTTPRIE Fin , MARZRREER
ift. EEEWebIRF=RRINIBEIN NEIE1T.

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

}
http.HandleFunc("/", handler)

&R —EHE

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

)
HandleFunclRERIBE _ASHE—ERERIFEHE , EHE— AEEREERNERRE. ELAEF(
BES.0EIPEERE,

s gz , TERIBEEEEART http://localhost:8000 , EX{FRENEEEEEEIIUER—EEE
1.33BRENE.

8 1.12 : {gXLissajourfRFS , #EURLEEENEE |, LhAN{REILARAR http://localhost:8000/?cycles=20
EEURL , EtFahR I LISTER BRIy clesBARRRISIBEUR 20, FRFEREIREEF R LA strconv. Atoi
2, {RelLAfEdodocEBEFE strconv. AtoifsF4HzAR.,

lissajous (201x201) p

&« C #© localhost: 8000/

]
ol

LS

Figure 1.3. Animated Lissajous figures in a browser.
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ANEEE,
1.8. ANEEE,

AEPHGOESM T —ENE B LCoESEAREHEAERRNRERTERBESRE. EERM
ZERGEEINNBT O —EEHENNE | BREEECREI=BHASZA , B LIGESESR.

BERAR . EAERMENG TiffzEffor , (BRIRBIERswitchSEEE, ERE—EGERswitchfyfl
- .

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

}

TERESIEE YRR |, HIFERcoinflipREIRBELEREER | S—(HcaseffTEHEERELER , EEF

TR, GorEsH AR BRIt EAET —(EcaseiRBbreak , FESABHITrocaseRANBEEEIEEHIR
H, AT, REERENEEcaseEBH TR —EEREE | FEB CHEIE L—(@fallthroughsg

RESEERDITE. A@fallthroughiBOE—RAIREEFHEIERED.

GOEE=EswitchiBa LAREHRIERS (325 : switchAEHR{EHSERZ BtrueBE , ABEEE
caseIFENtrueEETELE: ) ; AT EEREY 2R | GEHEESEENZES else—i% , TEHZ
—{@EfFIF :

func Signum(x int) int {
switch {
case x > 0:
return +1
default:
return O
case x < 0:
return -1
}
}

EfEf UM Etag switch(tagless switch) ; Efswitch true 2E(EH,

GorflIfERET—i% , switthtb TR —EENE RSy , —EoExest. BEE , A5
AP,
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break#lcontinuesEaE X E=H®IN. FNEHEESPHIbreakflcontinue—£k , break&HETERIAVEIR |
HEBBITERIRZENARS , McontinueBFBLBERRIR , HFBHIIT T XEIR. EMERGRTH
PiizEforfBiR | iEnlLARARIE R switchflselectifER) (2 BE=:EE]) , £1.38%FKMEER , continue= kB
EAEBRIELRR , NRKFEHNBRISEINENBEIRATEE | BRATTLIERRRINENN LIabel , Etkbreakfl
continueFt AT LAFRIEFFIRUAR A3 continueflbreak{T=1EIR, EELFEER TS goto:EaN/ERT .
BN, —REFECASHEEERE. EMETEE SRR ERAICIHF,

pRiaR . EARIAEERFAT LIRS @ik —(EAREE—(EeF. RRstruciREIZIEEIFEL
R LR EGEEstruttll—E& T, AEPHAEHE—ENF , —HEREEE .

type Point struct {
X, Y int
}

var p Point

SRR B EERE _EPNE.

iggt : GosESRM rigtt. BHEEEREFHTEENNFHINSIREE., THEEST | thaGE
= IEHHRERREARARN. ERII—LEST  FH—REEER 518" | BRTERERELE
2O, HAREHBELIEEHIMAZER, Commsmama BTN T —&ETE. BHETRNAFI
HE, SERFFFATLARE—ESEMNAEFILE , FEMRMEFTLUEREHEENEENTS | (BREGOES
REIEHER | BHERREGRGES EA LS ETINEURERE. HPIBE2 3. 20hETHANE.

kgD © SiARMa R AR —SERE. Goas BIVEBISHIE S A LRI ETE—TEm
R, EHR/\ERMESHAEDE. FOR— SRR | SRR LEER MRS TR
ARNEEREE , FHEALCEMNEREER MEFZERICMRENSGE. FLETSHERPEERN

=g

A
“=o

£ ( packages) : GoEESIEM T —WRIFAMpackage , HBiEpackage 2] LUERERN. GoE=+t=
ELAIEHERZETREZHRE. FMLAGoESmEAZEIER PR EEpackage?kE B 2HIN
. BREAE  BiE@ER—LEENTEERNpackage , EREREREERMIBRIESZA |
BEMSFEEFENEENSZSEAM—ERBRE.

EIFRRE—EFEFRZE , BIiFAeEME— TERAREEE T RAREN LIEMRESRU TGRS
8. {REJLATE https://golang.org/pkg # https://godoc.org X EIEEEMtLERERpackage,
gododE A TR LR REEAEA M a S1TRIEEERISE, Ll FEEEF.

$ 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.
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ateE - HFICRIEEREIR T RN HRIMERIEREREEFESUGI]E. T —ERECrE—{EHR
BAREYTRAGTEHE—EFEE. EBEEREE  AREEANTERGKgodocERIITEMRAZ ,
BEHToCRENELTE. BiRALIIZE10.74,

ZITEALIAR /* .Y REE  HECASERES . EXH—FETE—REREE L | &
—AERAEREMARTEN AU EWEFTREE | RERE—TEREN//. TR/ B EEE
Y, FRAARE R BN,
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ERg
B2E TSR

GorESHIEfARIERE S — 1% , —EAXRIEFERRES/\IEREHENN. BER1FE , BERILENR
RESHAGRBIEMATREDN., ERRREREGREESEEESERMIVEIRGE. ARERifAfor
R RER OSSR ERREN R TIE. RESEROSAESE—EERES |, LERSIREHT
SR, RELAFES BRI TURAR .

HMAECENEEHINFHEETRENT. EXETD , HFFRNSRGOREFER GBI —L4
8. BERFIEFBEAERIEE GRS R AS SRS B S A BRI A SRRV
B M LIS GoES AEHEE.

g

2.1. ip

GomEETHRE®. BER. FER. HilE. BUERNESEMENHSE , PPeE—(EASENGER
8 : —(EaFwiEL—EFE (Unicodexf ) s T El4REE , FETLIRTEHENFE. &= &
iR, KREFEINEFEEAEN : heapSortflHeapsortZMEARAZZE.

GorE=ARUIffNswitchRIBISE=FH 25 ; BIRFAREARBEERET  SREISER AEEPER.

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

ok BEALBOZERERNET | thalintftrueds , TEHBARNEE. BEFIREL.
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Go EE=XRA b3k
AEEEE: true false iota nil

EEERY: int int8 intl6 int32 int64
uint uint8 uintl6 uint32 uint64 uintptr
float32 float64 complex128 complex64
bool byte rune string error

AFEEREL make len cap new append copy close delete
complex real imag
panic recover

ELAERAERNEFAHARRET |, FULBERTENEREM. F—ENANESETERERE
FitbEEEER (BRI EFTERIBEMS EEZREEL.

MR—EL2FEERBNEER SRR EERHATEN. MREEREIINEES  BEEER
BRIFEXGHEILELE. BFRIRRFENANESRE T 8FEEI/IMITRME. R—EGFERE
FRFEN (F | KEREREUNIERNERET | SRREEEASHREERETF )  BEEKEE
HE , R LSINBREAR | FIanfmtEAIPrintfREF2E A |, STLEfMtEINRART. B4
SHNEFREERANSFH.

BFNRERGEERHE , BRCoESHAREREEAE/\WRF , RBTEENHRER | FE&
FEIIZIENERT , MARTRAYtheLooplndexan®. BHEKE , MNR—EZFHIFRELLEX £
mBAEILERR  BBERARNEFHIEEAEE.

HEE L GorEEEFEHEER BEN 1 , BT A EEREMIFRLERANS DR | A
EECATAESIR. At , EE#EESQuoteRuneToASCIIFIparseRequestLinelStEIREHE |, (B2
—RRAE Hquote_rune_to_ASClIflparse_request_linelgtxkiyam&. MEGASCIFIHTMLUERA4E1E28!
BREAXNSREHNSE , BfIsesERhtmlEscape, HTMLEscapeBiescapeHTML , (ERERE
escapeHtml,

ZHA

2.2. ZhH

BIETES FiEFNSEERHRUNEIDEEEBE. Gofs TERIEERAIRIFES © var,
const, typeflifunc, SHEIEEE. BE. BENRHERHRNBNH. S ERMETREENE
BRI  B=EEREENEN , SRS RREEIER,

—(EGoRE S AR IR £ B —(EE S AL g oS S AHERBZRIE . BHERHLASRIZERERM

e SERRZES - RERIMER. BEEEFEOZERImportEEIENKENEER  AREE—KIVE
B 2B FE REEHEEY 8 RSERAENEEEONIEFERERE (FT | RENEIA
FRINZEFCBIAZEABEER ) . Al , TEAFHZRHET—(AHE. —ERSFIWEZE
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gopl.io/ch2/boiling
// Boiling prints the boiling point of water.
package main

import "fmt"
const boilingF = 212.0

func main() {
var f = boilingF
varc=(f-32)*5/9
fmt.Printf("boiling point = %g°F or %g°C\n", f, c)
// Output:
// boiling point = 212°F or 100°C

HepEEboilingFRES— A CEZREIZERER , AEFCWEE EZEmainRENERERrYZRE
ZAR. £ —REREVZEPNSFIEEESHEBISEFE MR | MAREEEEZEEDN
ERYESERR. LT |, BERRBRR T E e R ENEMR/ IS EE#EAR.

—(ERHERR—EREET. 28GR (ARBRFAZRUHSEEENRREE) . —EAERE
[BYR=ME 2 REERAIREESAERK. WRRERBREE , BEREEFIRESRE. PITREUERE
E—EEARE  RORIEFHITEEIBR renturniREES) , IRIREREZETDAIZHITIIRECKE , &
BRIEZIREERRE.

HMEEERBRE REERNREFEBRIGIF T , EROERRNTHRREEVERIARE , EREEHER

E T, THToCREEE T REEBRIEITER  EREEFENER X, MALIESES 2R
£, EEEGIFF , mainREEEER T MR ToCRE , o3l EERERTERNMERE(FRTE R
RIZEL

gopl.io/ch2/ftoc
// Ftoc prints two Fahrenheit-to-Celsius conversions.
package main

import "fmt"

func main() {
const freezingF, boilingF = 32.0, 212.0
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 = 100°C"
}

func fToC(f float64) float64 {

return (f-32)*5/9
}
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g4=4 B9

varZBRE I LIRIE—ESERANEER | MRGEENIN—ERF , HEREZENINE. BEZH
AI—ARGEIEA0T

var SEFF 58 = KE

Hep "2 8 "= ZE" MESSTUSEEP—E. WRESRIREEER | B SREI0ET
RETRHEEEERERER. R RENER , BESAZENRIZER. BEREEEY
FERFER0 , R EEHRNTER false , FRBHRUHENTEESFME |, EOES5|FHEE
(BfEslice. map. chanflFE ) BEHENTERN. BESEERERSEUHENSEESETR
B F R EN R BRI R E.

FEVBIHR T RS EZRPNESEREE —(EARTFERIE , FIEGoE S P AR ERIIAHYE
2, EEFETUBWRSKEE , mELEREIEINZE/N TERRNIE FTERERIFME THEETE, 7
an :

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

BRI IEI—AZ>fTe |, MARSEERNEEANTTENIMTR. GorEsieFEEzE—LREHE
BNFELEAES  ERULREFETTRENEEREE —(ASHEANIITENRRE.
WALE—EZAESFENRE—EE2E SR Bt RENZPANEHE—EEE, NRekE
[EEEEE | FUUBRZEFEAENEE (FERRHREHE ) ¢

var i, j, k int // int, int, int
var b, f, s = true, 2.3, "four" // bool, float64, string

PNiptRENTLURFHESESHFREDN. TEAAIZPNEESEmain A\ REFITRIZSRIIIAN
(826.2) , BEREESTEZPEIRATEIRIHRTTRAIIR.

—AEEHaLIBERAA—ERE , BRERERZEREEYIRW
var f, err = 0s.0pen(name) // 0s.Open returns a file and an error

{% include "./ch2-03-1.md" %}

{% include "./ch2-03-2.md" %}
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{% include "./ch2-03-3.md" %}

{% include "./ch2-03-4.md" %}

ETR =]
2.4. BB

EREERTTEF—EZENE  KEENMERURSEMLENEERE=-RAE  HENRE
=G,

x=1 // ap S EERERE
*p = true // BiRiEEEERE

person.name = "bob" /] G ERARE
count[x] = count[x] * scale // €48, sliceEimaphIYc=ERE

SENZTEMERRAREZRUINESRFE—EZZEER |, Al LESRENEIILESE :
count[x] *= scale

BRI eEHEEREANESTE.
HEESEOAILIE ++ R - IRFED (Fht . BiETEREES  MARRER , Bt x = i++
ZFRHRIET VR ERRY ) ¢

vi=1
v+ [/ EERRv=v+1;VvER2
v-- //EEBRARv=v-1;vEpl

{% include "./ch2-04-1.md" %}

{% include "./ch2-04-2.md" %}

*RAY

2.5. 3581

BENFRERRAER T HEFHENBIESE , AINEETERFIEREA/N (B@ERTRRbItE
) | EffEREBRINMTFRERN  BESIFT—LERENT , UREMB CREINGIZES.
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EHIEFPEHEFE—LEEREERNANGERE | BRAFRTIEARIER. Fla0 , —EintiFEay
SETL AR —(ERRIENERS|. SEF SR, & —EX AR, BE—ERD . —@

R (A ISEE —(EEREAIERE.

—(EXEEUERBAREQRIE T —EFRIAEELIERE | MIRAEEEAHRNRESE. FanaivERRE T —@E
73i% . FARSIRABRSHVEEE , EREMECfIREREERBERFRER.

type 38827 [K/EiEEY

FERIAEG—REREE K , RILCNRFRIZERERFREFAR | AEINBEBALAGER.

iEat  ©SCESR | UnicodetZiFaMER/NEFRERE |, Rt NG ZEAEEY | FBENAIA
FE¥ZRARER Y T ARNE L | iRIERobPikefUlEIS , EGo2H AN REE P HBREFZMEEREFE
BB, TEERobPIk#E Issue763 i@ :

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 HZGE for an exported name and _HZEE for a local name. This rule has no effect,

relative to the Go 1 rule, with cased languages. They behave exactly the same.
RTBRERREER | B AEIREEEMS HIERR A RRVERE |

gopl.io/ch2/tempconv0
// Package tempconv performs Celsius and Fahrenheit temperature computations.
package tempconv

import "fmt"

type Celsius float64 // HRECEE
type Fahrenheit float64 // FEEGEE

const (
AbsoluteZeroC Celsius = -273.15 // 43T E
FreezingC  Celsius =0  // &EkEERRE
BoilingC  Celsius = 100 // BE/KiBE

)

func CToF(c Celsius) Fahrenheit { return Fahrenheit(c*9/5 + 32) }

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

KPS ECEE T MmERE : CelsiusflFahrenheity BISEARIGREEN, Sf#AEEERNKE
$F8floated , (BEREMIEARRIZIRER , RLCMATLSEEILESEE—(ARELER. AEED
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B LR —LEESPERAEEMNRERSFTEEHRIER | RIFEE—EREUCelsius(t)EL
Fahrenheit(t) 2V RIRETVIBEUR(F A BEAS float6 AT ETIBRYAREL, Celsius(t)fFahrenheit(t) 25FEUER

B, SAARREEGRR. REERAIENEELS  BRSFCMIEREEEW. 5—7HmE, CToF
MFToCRIERERI ZEARIREEMN FRIERETRE | BfZREARRE.

HRE—ELEET |, S —(EEEIEREREFT(K) , BISEBRTRR (&1 MRTEEHERE O
BEEFERAIMEMEET , tban (*int)(0) ) . EFEMEFRNKEERERERE , 7 RrEEEaE
1F , BB EMEERIEDEERESBIIEHRE  GLEERENSFNMASRHEELRS., NMRETLL
AVEARTAREIRYE | AR AR AILISEERTARE | BE—RIRBEEVE.

HEFELCBER BRI , HEAEFFARN—2ISERERsice B R LIS , T 53K
FEEZEFENGF. SRERITENEERIRER. fl0 , S EFREEREERER/ NS D |, F—
([EFrTeREER [Ibyte 2EEIAYslicedSiE B—AF T EREURRIBIA, EEHTBRT | ETRHATREERK
RUEEER (3Rt IERRE TR ETEREMER ) .

JREEUERRATE T AEHEBIRIENT , BRERSILUGRERE—RENBERTIXS. EERK
& | CelsiustFahrenheiti BRI BHTERITIRAEERIfloat645FR E—HRAY | IEAIRAMIFTEREERIBRER.

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

PEEOESRT == 1 < BAILIARIER —([Emn2 BN EENAS—EEHRRENEE  BEEERKESE
BpRap R REREZEME. ERURMEEESEAENEE  BIFEERETIR

var c Celsius

var f Fahrenheit

fmt.Printin(c == 0) // "true"

fmt.PrintIin(f >= 0) // "true"

fmt.Printin(c == // compile error: type mismatch

fmt.Printin(c == Celsius(f)) // "true"!
FEREINEES. SEERIEREEER , (BRECelsius() 2iAEUEEIRS(E , BHAZXEE , (BERN
gEEEMmE. IRBENRREEBCHIgEEEE.

— (BRI LURHERSE | R TLiER— BN —ENEREMEE (F | fINRERRE
BREEREE ) . HRERGfloatcdEEEENREEEREERRS  ARMREEMIEEISER
R | 0l EBFIEMSETRAvAEESaEaREL.,

i RIS I LSRR EERTRITR. BETRFTFR—HRURZAERNREES |, BfERE
BRmESE. B ESR\ETT w0 AR  ERENSHERE.

TERVZRRES |, CelsiusiERIRSHCHIRE 7 REEAYRIE , R-ZARIZE CelsiusiRRIAT—(EN Y
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Stringf73i% | 2T ARIEZARRESRCEE CRE ENAIF RIS |

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

AR e ER—EString7si% , BREEAMtEAFTENZIAR | IS BRI ERYString 75
RIRIERYERITED | BeffIsTE7 1EoRk.

c:= FToC(212.0)

fmt.Printin(c.String()) // "100°C"

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

fmt.Printin(c) // "100°C"

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

RIS
2.6. BANSAA

GorESHRISMEMESHIESREIEISIR , BREER 7 SHFERI. HE, ERwmEMNAHEE
. —EaRRBRFE—(EZZELL go B HESZRIESYF |, BE—(EACMEERBENESE
BRENKE ; flanegoplio/chl/helloworl ¥ fER HEFIREE
$GOPATH/src/gopl.io/chl/helloworld,

BESHHE—(EBEINEFTHE. Fla0 , EimageflFHIDecodeFEFEunicode/utf16E1HHY
DecodeRERARRY. EE/MNERS |FHsZRE] , wEEaRaz[FAimage.Decodedjutfl6.DecodeffZmahM.

BEILGERMIEBERPLR 2N RIRERARERESE. EeoEsT , —EBERTRAIR
MR—ERFREARFEMEN , BEZEFRELN (#F:f | EREFAEDANE | EItiE=FEERY
2FERBEHI) .

RTYETREERNIAL , SREFMEEERREG EERAT | BMHERGoESHERAEEREE
. FfIanEEe ?

E=HMPIRIE—(E=&Rgopl.io/ch2/tempconviVE , ERRAIESIFRI—ESIERE. ( FFIHIERAIRIGIF
HEUSHIBFRRIRAY , ERNBEESZME ) B FREMERSEF , AREmEE—ER
M EZRIRARERMREN A  BRAERET |, BR/IIE—REFZE—EXH.

HAIEEERER. HENEE  EF75EENE tempconv.goiEx 4
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gopl.io/ch2/tempconv
// Package tempconv performs Celsius and Fahrenheit conversions.
package tempconv

import "fmt"

type Celsius float64
type Fahrenheit float64

const (
AbsoluteZeroC Celsius = -273.15
FreezingC  Celsius = 0
BoilingC  Celsius = 100

)

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

B PR BRI E S —(Econv.goilR 34

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 - 32) *5/9) }

HEFEHERUSHNEAEGRG , FRERENET. BEEFENRFE , BRIk ES BRI
tempconv.CToFRI=0ERR. MEARBIRES , AIaNE—ESAEZRNEEMNESZ | EE—ESNEMBIR
X R LIERESBEN |, FHEABIEEE—ESUE—%. EEmREtempconv.goiffXHENT
fmte, , {BRconv.golfXHHiRE , EEEEFEFRIHH B RAZIMtE,

HESAINEEREERUKREFTEHE , Bfialli&tempconv.AbsoluteZeroCiEk /MR CiBEARA :
fmt.Printf("Brrrr! %v\n", tempconv.AbsoluteZeroC) // "Brrrr! -273.15°C"

TR REEBREENRE , FESLAIimportsBaE A gopl.io/ch2/tempconv , AEFMATLAERT
HEAYISIE TER T

fmt.Printin(tempconv.CToF(tempconv.BoilingC)) // "212°F"
EEEFESEIEEBERIERETEEETE (§1074) , BE , 8BNS —OEZ 2 ERITHASHE
ZHE. —ERBREE—ERFEEEE (Z  IREZECEE | BRlNGE LR SHRIRIFRX G
BHSEEIEFSEMEER—(ECEE ) . REHERK , BEENEI—EBiZAYdoc.go3fFH,
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Go i g I:l%éé EPYH&
& 2.1 : mtempconvElRINEER, HEMREFANRRIEKelvin/B¥SRERIER | Kelvin BHTEZ
-273.15°C, Kelvin#¥hmE1KAREE 1° CRUEREMRE—HRAY.

{% include "./ch2-06-1.md" %}

{% include "./ch2-06-2.md" %}

{EFa1E,
2.7. VEFRIL

—(EEZRRE S IE R PRUB R —(ER =R , L —ERSE—EEE. BREVNFREEERE
P LB EREREEFISEE.

FESEREAMEDBIRE—. BHREINFEREHENE—ERNBINNARER, ;| ©R— (A2
B, —(EZENEaRIRISEFETHEEFENEIISER | HHEEEN R LSEFIIE
fibzBo 3| ; B—EEITIFEIEE.

R EEINTE S—RYES |, MGREEEERIRIE RN BRI AR ARR. BiARAEE
HIRFREERINDE ARAEN. SEARE T NEPZRRIRFAEREGEE. HFITLISHER | 55
BRI S SERIEI EBIRSFIREREENE 28NS | RPIEZREER. B —(EEXEREER
15, MEEFEEAE | AERBESNEEER | B@for, ifflswitchiBERIREEIELR ; S{Eswitchal
selectiIDXBEBUAE LR ; EAHERENERIEER (EIE219E9 ) .

BINEOEEREAERE T FRECEERIAN. BRNEREE. REMEE | thilint, lenfltrueFE
E=RERER , T LIERERFTEZER. FHEEEREINS ( m?inxeﬂﬁﬁnmii;t ) BIANEF
LA RE—ESRMEEIRE A a0, HREANE | 1§J§ll]tempconv%)\El’met@,,EJxEJiH‘ﬁ%JESUﬂF%&
ROVEFRLY , EINEREERIRINAFHERMEANIMtE , ERENE BRI A REERNEXHENR
&, EBIFEEHEY | tiltempconv.CToFREFRIEEC , AIRBEMERERT , EEREERENE
(EEERRREMVRLERD ) 5.

REERIESR |, MiRbreak, continuegigotorEREMIRERVEEIZSR , BIEREERAIERE.

—(EfEFIREE S ERSINER  ERECMEARRNFEEMIREHRE. a0 (RILIEBR—ERETE
£  MefnNEErRa. sEZ262.3 3090 F%  (FTLS—ERHSHIEFZERnew , 8RN
EfnewEE£B(FRER. BRYBYR  INRERFRFIESTERIUSERTRE | FReEEIEFREER

==

=1

Bt —Ea=5 Rk, NReHERG—E=ZHA , l:.éf‘ﬁ’“f"—w}ﬁEI’J;J%UZF]%%EI’J{’EFHHE
. MREHKRH , BlERE "REANEF" EFRAVER. WRZBFENEBIIMERISED BIZRE |
NERRRIZBBRE oIk El. EERERT , ATERRR 1 INREZRIZA | E%@I‘%BEI’J%EEEI’\J%%%H&
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Hili=
func f() {}
varg = "g"

func main() {
f.="f"
fmt.PrintIn(f) // "f"; local var f shadows package-level func f
fmt.Printin(g) // "g"; package-level var
fmt.PrintIn(h) // compile error: undefined: h

}

EREPRAAILIRERE | BRI —ERZIE T sEFRs MNaPRIERER. 1B BRTEE SRR fEforEs
HinaOEiErN. TENRBE=EFENEEx , ARCMHREREARFELY (EEFFERRTE
TEFERRAY , BARRTFAIARIZRES ) .

func main() {

x := "hello!"

fori:=0;i < len(x); i++ {
x 1= X[i]
if x 1="1"{

x:=x+'A"-'a
fmt.Printf("%c", x) // "HELLO" (one letter per iteration)
}
}
}

£ x[i] #0 x + 'A’ - 'a' BIEEORWIIRRIFRIEINPESS | B T /MM EREERNXER |, HERPIZRES
@, (F=, ZEsFE{Eunicode. ToUpperffA~EE. )

IFAN EEGIFAs |, AR S ER R Ut B iR 2a0ES | B8 —LRarRAl. Lk
ERIforsEQRIE T MERLELE « R NE SRR RBENAIERD EforfVBIREES DREiAE , BIM—(ERzCRIER
PRIRBIRAMDIRERD | CLINARIENE RN, BIRVRAEEES oI EREE S 2% RIEERD
ERERENRED ((i++ ) | ERDESERIEEAE.

TEGIFREFEE=EFRIXEE , SEZPERREE , —(EEREESFEE , —(EfEforfEzthY
PanitaRizEL , —(EfEforfBiRERiAE | ERmERERIIAIZER :

func main() {
x := "hello"
for _, x := range x {
x:=x+'A"-'a'
fmt.Printf("%c", x) // "HELLO" (one letter per iteration)
}
}
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MforfBEARIL , ifflswitchiEB It BEIRHE o RIRIBI AL  EREMEHENPITERAE. TER
if-elseflEtiEER 7 xFyRI B U FRESEE

if x:=f(); x ==0{
fmt.Printin(x)

Yelseify:= g(x); x ==y {
fmt.PrintIn(x, y)

} else {
fmt.PrintIn(x, y)

}

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

FEIREDREES—ENSE , RS —EifEORMRE R EERNE RS —Eiffh eI LS
. switchiBEAREED TEAHURIEEERA - RS0 R—ERIFEEE , AEREEEEED /Y
E)rC

E845  BRNIEFHASRE(FRETEE , Rit—ESZRIETLE IREE88E 25 | BERE—E
2, B ERMERE - SEERERIRRIEEERY. BRNIR—REEEERRSIRTES
Rl EEREE .

EEEREFRS

if f, err := 0s.0pen(fname); err != nil { // compile error: unused: f
return err

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

BEMIFAEEEEREIN , BIRENEORELSINE | BREEREER. (FUESRE—ER
HEENREEAERIER , ARIERERKERERIEER,

BEFEAIIZAZHEEE , ERULMERRENEIRATLEHEE

f, err := 0s.0pen(fname)
if err = nil {
return err
}
f.ReadByte()
f.Close()

(R geE % BiBiAi§ReadBytef1CloseBENZiflelse R RIS ERIRE
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if f, err := 0s.Open(fname); err != nil {
return err

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

}

(BIERNZGoESHBRINZE , GorEsHNBIBREIMPRIEERNEERIRE , BRI LERIEREHITHS
AARFEBAEE,

B AEREERREONFRECEE R TENER  ElERIRENERN LFESFAEREE
—ESKNEES, EUUAKEREZEAHs.GetwdFeh) , (BEEIFEEREEE O BHRT IS
i | SR EFEREIERIRR. RElog Fatalf ARFIENHFER | AR os. Exit(1)& IEFER.

var cwd string

func init() {
cwd, err := 0s.Getwd() // compile error: unused: cwd
if err = nil {
log.Fatalf("os.Getwd failed: %v", err)
}
}

EPACWATESNBERLRZR AR , (BR = BUERScwdilerEFZPRFIEEE. FRNERZERN
cwdAS FRRIMTRYZRR |, EI EERAIBH A S EE RS AZRNwWIEE,

HRERIlVR-E=s 2R A ZEEE RN cwdHRBAMER , AMERSETEE—EIER | BREERAIH
g, RR—EMMIREBEE |, flanBin—EREBcwdrIFTENES | E)B‘Iﬁa%tﬁl@%ﬁ%ﬁﬁ%x&o

var cwd string

func init() {
cwd, err := 0s.Getwd() // NOTE: wrong!
if err = nil {
log.Fatalf("os.Getwd failed: %v", err)

}
log.Printf("Working directory = %s", cwd)

}

B2 hT LR HIREIEENREE. REENSZEEBEEERerrEE | JEAER = EE
ZERAR

RIIEER B W2 - 50 -


http://www.kancloud.cn

Go IE=XEA& F3UR
var cwd string

func init() {
var err error
cwd, err = 0s.Getwd()
if err = nil {
log.Fatalf("os.Getwd failed: %V", err)
}
}

HMEEERE. . BRIEIINEIRRE—EEFERE. £ NEMERES , FfRTEuRrIS
8.
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EHESUERAE
H3T EfRRPuRsat

HEPAMEIREMS |, FrAREIREEMEFER | (E5tEH—ARIRFRIREIEA/NIEL , IEE. FRAEL
PUREHE. Nl E—ORELEEEE—R  MiREESHESR , IUEEE. G, &

N, BEEEMEIHSR. GoESRH T EENERESN | ERENRGoESNENEERE. BEN
EREUEIRE | SRR T RS E S MU SESRIERE .

GoESEURAREI D RINAR - ERfEE. E55RE. SIRRENRMEE. FAENEEREE 8 1 &
F. FHBIIMEE. EaBBEE—8UE (§4.1) TIA5IERE (84.2) — 2 EIBESHEEER |, KK
EENHEMAVEUREE. SIREELEREEE (823.2) . IR (84.2)) FH (84.3) . REN(85) . BE
(88) | BEAEURIERRS | BEMEEHEFT—AE2ES0EEES A, EEWEHHE—3|REE
BB E SR ERE5 1Bt R, RFSESTENERORE,

il

3.1. 5

GorESHISUESRE RSB R A/NIRBIZE. FHEFEE. SESEREERE 7 HRIA/IEER
BESGFIEEFSR, ERPIEEIEEREFNNE.

GoEESEFHEM T AFSENERTHERNEENEE, EEAInt8. intl6, int32F0int64UiEEIAAR A/
NEFUEE EEEE. |, HRIEES. 16, 32. 64bitA/NNBRYEE 8 , BRI ERNRuintS, uintl6,
uint32F0uint64 PUiEE TSR SEERY,

& RiEAmE— R EITECPUTF A= X/ \IBMSRANERFREZIntiuint ; Ehint2EA&EZR
HUEEE, EMERRLERERERAIA/N , 328464bit , (BEFFIFBEHILMIE AR | ARARERYRERS
EPETEERAEMEE _ ERTREEEARRRIARN,

Unicode=fFrunefBR 2 int32FHERVEREL , BEARF R —EUnicodetfEh, EMEZMBAILAELRE
F. Etxbytett2uint85FEIIFHERE | bytelBA—RANEREER —ERRIEETIAZE—E/ 92
.

R®E , BE—TEERTEINEEEER vintptr , (R EIEEEENbItKIVMERBLABHNEST. vintptriBRiES
AEEREETHE , B RGoESMCES REESIRIERGIEOBXEAIMS ., KIS ES =21
unsafe@BEEER D EEIEELAIGIF.

AECFIEEX/ |, int. uintfluintptr2A/EEEER AR, HAintflint32th 2ARRRVEESL , BN
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intAA/NMBERZ32bit , FERERINtE(Fint3 2458t 5 FE—(ERETURERREIRIRF | R,

B ERREERANEBIAERS , BHEREbItNAIERRTIEA . —(En-bitlERSRERIEDE
1E$$-27Mn-1}$$2$$2Mn-1}-1$$, EFFSREHHIATEDIERARFRTIEAE , EEZ0F]$$2/n-1$S,
Blan | int8AERVEREIAEIENE- 128127 , Muint84REIEEERIEEZEKE0EI255.,

THEREGORESTHREMESR. BEESMIRERN TERRT | B ERCARERIIEFAIHES -

_TEEMEREESR. ER—EELL  (FRAESESHRA  (BREREEYT LRREESIER |, £
FBiRSRtE AT LARBRIRPR B TAR , 40 mask & (1 << 28) .

HR LRFRIMITHESS | Sl +EEFEE —([ARMERESHBBERN += | TLIARGRERS
.

BWERM+. -, * M/ JLUBAERER. FREIIER , ERBRESN%EARBYEHNESR. ¥
RARMRIEES | PEURESRTRAEHAER. EGoEST , PEURESFFAIFFSRINREURERIFTSR
BRE—HHY , B -5%3 1 -5%-3 ERER-2. [REREER / BTRAIKEREZEFHEERERES
ttan 5.0/4.0 RYERZEL.25 , BRS5/AVEREL , RAREBEFREAZ MBI MEEHRREL

MR—EAFHERER | FERBMRIEREMR , RFEESZHbIt FBEIEMFRRATRE | B
BRtEERE R T, BHRNSMAbItERDHEERE. NRFEHEERBMSREE  MARLEAIbIt
RELE  IEREERTEREER , Hlaint8aIflF

var u uint8 = 255
fmt.PrintIn(u, u+1, u*u) // "2550 1"

variint8 = 127
fmt.PrintIn(, i+1, i*i) // "127 -128 1"

MHEFE RV EERRL PT LAE A NFER T RERFTEITLE ; EERIZET ISR EhRiRaL.

== equal to

I=  notequal to
< less than

<= less than or equal to

>  greater than

>= greater than or equal to

B mRtl. SN aSENERSETIER | el mEERERAERT LR ==!=
EITEOEL. Wb, BBE. IFRERIF TR LARBIEGE R, SIS E AR ETRER AT LLERT
AX(ER B 10 - 53 -
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Ft AT BER AT HEFFRY, ERFMIBRINEEEE , RPIFERERAN—EUE.

EER—TTHYINE IR ZIESST :

+  —TohliE (EGR)
- B

FIREEE , +xE0+xAUEE |, -xBIR0-xAUMEES ; EINFEEFNEEL , +xgiEx , -xBIEXx NaE,

GorESERM T LA THIbItRMBERST , FIE4ERPERHHAANRS Z2EMSREEEFTIRE

& {OEHE AND

| {OEEOR

A {EHE XOR

&*  {IiEZ (AND NOT)
<< K%

>> a1

HREEER N (FRTEBNIFRZMER (XOR) |, ERF—TERMRRNEMER | BRiEsh
CIRE—E=HEbIt{EEURAIE. (IREERR & BREMEE (ANDNOT) RiEH z=x&"y
AEERZAYbItR0 , AIERE By hbitfR1AIEE , BRIHERIbItZFROAERERIbItRAYE.

TEAREETR 7 AR FFREUiInt SEREYBRISIEEIZAIbItN, EfER T PrintfERERI%bZSEFTED
TERUEIIRIES | Hh%08bH08K T IENEDSEFFERE | ABAIRIARERD FI0ETE,

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

fmt.Printf("%08b\n

fmt.Printf("%08b\n"

", x) // "00100010", the set {1, 5}
,y) // "00000110", the set {1, 2}

fmt.Printf
fmt.Printf
fmt.Printf
fmt.Printf

"%08b\n", x&y) // "00000010", the intersection {1}

"%08b\n", x|y) // "00100110", the union {1, 2, 5}

"%08b\n", xy) // "00100100", the symmetric difference {2, 5}
"%08b\n", x&"y) // "00100000", the difference {5}

—~ A~~~

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

}
}

fmt.Printf("%08b\n", x<<1) // "01000100", the set {2, 6}
fmt.Printf("%08b\n", x>>1) // "00010001", the set {0, 4}

( 6.5804aH T — AT LUE AR —EF RIS ENER. )
£ x<<n 1 x>>n BAOEES |, JRE T HRAIREbUEER D W SRR ERSRE | R FRXEETLIZERSRE
RIHER B - 54 -
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AR, 8L, —@ x<<n EREEFEIRFELUSS24n$S | —(E x>>n AREBRFERIRLA
$$2~n$$,

ERESRTEFAABETHRAIbIY , BEAFRENARER T ERERDETRAYbIN , (EEBFFRERY

ERERSRAMRUAERRAETHRIbIY. HREERE  &FAEMFRER BRI LSET
L EF—EbithiEz( R,

EGoE SR T EMREFIESR | EMfEEEAS ARG S IR REMREREFRIINGEE |
HSEVERIRERREE | BEAERUINtEFRIBR TR —EESIEEE, FE L AERlenEEIRE—
[EEFFERAYINt , FFITLUE T EHIFAMREIEY FEIR.

medals := []string{"gold", "silver", "bronze"}
fori:=len(medals) - 1;i >= 0; i-- {
fmt.PrintIn(medals[i]) // "bronze", "silver", "gold"

}

S—EEES L ERIGIFIRGUSE K EMRY. IR lenRENRE—ERFTIREL , FEIEAFR BRI uint
R, R 1 >=0 BKERE, A=XRERZE  BHE i ==0 ¥, I--BORAFAZEE-1, EE
RE—EuintRERIRA(E ( BJRER$$2764-1$% ) , AfEmedals[i|RENAFHEEETHpanicER

(85.9) , BRERERLE—(EsliceSeBIAIMITTE.

HRERERE , BfSREEEEREUESSHCEARERSSZTEMER | siEbitES. DT ERY
B EERRRIINERFES. SMEERTAREERREIEHENSES.

—hSE | FE—(ERNELR S —EE TS SRR | HERNNERES ITiRF
PR RERRVEE., BASERIENFERRIFEL  (BECHR T ArETI4RELERI0MRE , mE
OEEEFEZIER.

ERZ5S | BRI TEICHERRER

var applesint32 =1
var oranges intl6 = 2
var compote int = apples + oranges // compile error

BIERREE = ERN , SEE—(EERER

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

EREAEEACECRIMER LB R ERNENGAEE | RERLDEZESEMEEBER—(AEREE

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

Qn2.58PRmA | MREAEIRALT | ANSREIROATRURE | SREMEIIR(FT ()i EBRR TR, MEERECE
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ROEEERMAANENEEE | CERSHiR-ElIREEEE. BRI —EARTHBEGREE
R—ENRIRIZEEEE | B2 —(EFREERE , JREEHENERBE

f:=3.141 // a float64

i ;= int(f)
fmt.PrintIn(f, i) // "3.141 3"
f=1.99

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

PR E BRI R/ NEERD | AREEENT S E . (REE RN RS BIRRR
ToCERIEE SR | RSEEMRITR R BEEnIETE

f:=1e100 // a float64
i := int(f) // BRKENEREER

R/ NBEFEEERAT LARLAORRAY/ ESAEIIER | 51210666 ; BiELAOXE OXFEERRI+7 ERIE
B | flalOxdeadbeef, +7NERHFAILIAARE/NEFE., NS5/ VEREURERRAIRPOSIXERFR
At LRYSUARRRIRERRIESS |, 7 EREIFRIE SRS ERbIt AR,

EFERMtEITEI—ESUER , HFIRTLAR%d. %05k %x2EizEE HANERIE | MG TEH6T

o := 0666

fmt.Printf("%d %[1]o %#[1]o\n", o) // "438 666 0666"
X := int64(0xdeadbeef)

fmt.Printf("%d %[1]x %#[1]x %#[1]X\n", X)

// Output:

// 3735928559 deadbeef Oxdeadbeef OXDEADBEEF

R fmtEMEE RIS, BEPrintfiE U FREE 2 E% 28I ¥ EEREEAVEEIMEIE
2, (BRE%ZEN [1] BIFESERPrintfREERERE—ERIFE. 5=, %EN # 8FRSERPrintffE
FB%o0. %xa %X HFER0. OxE0XEILR.

FHHEEB—HES SREREIYHEFN. REENMIFRASCIRE a2 BIANFHAEE B2
oI LUBEERNEEREMEERIUnicodefB B BINFRT | B LEERIERGIF.

FIHER %c 28FTED , SERR %q SEFTENFRES SRAYFAT

ascii :='a’

unicode := 'E'

newline := '\n'

fmt.Printf("%d %[1]c %[1]g\n", ascii) //"97 a'a""
fmt.Printf("%d %[1]c %[1]g\n", unicode) // "22269 & 'E'""
fmt.Printf("%d %[1]g\n", newline) // "10 \n""
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22

3.2. 7 ZELE)

GorES IRt T MIEBERZEE |, float32f0float64, BINERTRSEHIEEE7 54 Z RS E S EETS |
Zi B RO AT A IRAAICPUS,

B e EER N ESCE AT LUIMRAUNEIRIER, (FEEASeERRER LEMathEikE, EE2
math.MaxFloat32%& ~float3288R VR AENE , KXIZ 3.4e38 ; ¥ifEAImath.MaxFloat64EEAXLIZE
1.8e308. ©fippleeRrIER/IMBEITIEL.4e-45514.9e-324,

—{Elfloat324BARYZ RS LARRMEALI6MEHERERIFERE |, Mfloat64BIRTLURAAILSEHEREEIS
B ; BEEZESERlloatcdfFR | FRfloat3 28BN RS ERERT S, HEBfloat3288kEHER
THEEEHAREX (:ET | ERfloat328983bitEHF23ME , HEMbitARISERIMATEE S8
KHR23bitBERIERSEERS |, float32MFISHIRRE )

var f float32 = 16777216 // 1 << 24
fmt.Printin(f == f+1) // "true"!

FHENFEETUERER/NGES |, GBStk

const e = 2.71828 // (approximately)

N BIE S EEEFER R se SRS (FIR0.7075K1. ) . RAOFRANERTFERSHEELZER | Bife
B ESRIEREIREERS

const Avogadro = 6.02214129e23 // Fa{AIIN{EZEFEE
const Planck = 6.62606957e-34 // ZHARIEEL

FAPrintfiREMRI%g S EFTENZREE | A RAEEERRTAZZGTED , HHEMHESRIGEE | (EREEEREHY
iR | (E%e (HHEE ) BRI FIENRIgEE&IE. FrarIE=(EF TEPZ s VAR LB EF TENR R BN
SUTENREE,

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

FEESTENeRE | FIEEER/NERMER =SB EMSEFIRE
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x=0 erx = 1.000
x=1 erx = 2718
X =2 erx = 7.389
x=13 ex = 20.086
Xx=4 e x = 54.598
x=5 ex = 148.413
X=6 e x = 403.429
x=7 e x = 1096.633

math@H R TIRIEXEFEFANEERESL , EIRMH TIEEE7 54 M ENEERERIVFIRERIAIEFIRIR
IFEEAMEEEX , DRARFRAKRHAVEFMRZIER | EENaNIEE , —ARAIRERERY
BRIZIREAETR0/05,Sqrt(-1).

var z float64
fmt.Printin(z, -z, 1/z, -1/z, z/z) // "0 -0 +Inf -Inf NaN"

FEEmath.IsNaNARAR—EZEESZIFENaN , math. NaNALREIFEEERYE. #ART LA
math.NaNZRFrR—EIFZRVER | BRAE—AERESZIFHNaNAIZFTRERL , ERNaNFI{EE
HEPRAMBEAT (FF5T  [EFAE , NaN, [EEEANMSEEAHARE—R , SEHEIFESEDbIt
BRAFR)

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

NR—(ERERIERYFEEERATRERMN | RIFRIMEZZAEBRIESIR SR, GG

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

// ...
if failed {
return 0, false

}

return result, true

ETRAIERE 7 BT EENNER. CEFEMEZERIZ = f(x, y)REWI=4F , EHTY
MEMREER (SVG) BEY , SVGE—ARNKEFAERMXMUEE, B 3.1855 7 sin(r)/riREnvEm
HER , HArZsqrt(xx+yy).
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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 (-xyrange..+xyrange)
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 sin30, cos30 = 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)
fori:=0;i < cells; i++ {
forj:=0;j < cells; j++ {
ax, ay := corner(i+1, j)
bx, by := corner(i, j)
cx, ¢y := corner(i, j+1)
dx, dy := corner(i+1, j+1)
fmt.Printf(" <polygon points='%g,%g %g,%g %g,%g %g,%g’'/>\n",

RHER B i
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ax, ay, bx, by, cx, cy, dx, dy)

}

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

}

func corner(i, j int) (float64, float64) {
// Find point (x,y) at corner of cell (i,j).
x := xyrange * (float64(i)/cells - 0.5)
y := xyrange * (float64(j)/cells - 0.5)

// Compute surface height z.
z:=1(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)*sin30*xyscale - z*zscale

return sx, sy

}

func f(x, y float64) float64 {
r := math.Hypot(x, y) // distance from (0,0)
return math.Sin(r) / r

}

EEFEAYZ cornerRENRIE T MIEAER |, 725 B EERIRRAIAIESEL,

EEEEEREFENATENEE—LEETRIAASNE | EERFITLIBNBAASRE , HRIEFE
HEETNFHEER. EFNAERE=ERRIAMZERPIRGIEE |, (E3.2F R, $F—{E=2100x10089=
AT | EIEEREEEEAE()) , 1EEERERY0, O) BRI, HFMEEERREER , RIERETSERZ

B RERRIHEERIZENEE.

BELFRE—A=EREEZEALE (Y, 2) , EPdly2if1jRGR MRS , Bl R (A8 E T
il , RIRFxyrangeBEEEN. SEZZRE(xy)RYE.

BELFRE—E—EIED  B3(0,0FEE LA, EMTRIMER(s, sy)Fr. HFHERFHIRT
AS = HERG

+7 [D.ﬂ] B -
¥
+3
0
+y
n
" “l& .
r 5y
W
2-D grid cells 3-D function space 2-Disometric projection

Figure 3.2. Three different coordinate systems.
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(xy, 2B _MERIEm S, EfTPEERE RS ERARIXENRARYE. HESHhPxFlyE#
K, BIETERIZE8/N, xFyRIEEAK AN RECRE30EMIIEZAIFAE. A0EINERE04 , B—(E
(EESVESELENES

HR HEBEPRIZ—(EMEEETT . mainREGETEEThIEERES M PHEZEN ABCDRIIER, , B
FRBEYE())JRRIE |, A, CRIDERHTRAIVIEES: | ARMLHSVGRIERIES.

SRE 3.1 NRMRERIEZERRAoat6dE , BRESVCXHATsEmHEMIIZIBA/ TR ( #AETS
SVGERFEXERIEEEHE ) . (BUUEFRBEIZEN.

A 3.2 : aBamath8hEMRERVERER. (REGEEE—Eegg box., mogulsiia saddleEZ:?
&E 33 RESEGEESET LG  IMREEIFRLE#{0000) , BERFEEE#0000ff),

4 3.4 : 2%17flissajouslFHIRE , BiE—EwebfRIEEE , I EREIIEAERESVGEELA
=ik, IRISSEMEERE Content-TypeFasp :

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

(B ELissajousPIFFREMEN , EESRESEHEEOPNCEISK , TLURBAIENS12/ET
BEBMHEEEL, ) S FREAHTTPE NN ESE. EEEaE2Y,

=L

3.3. 1880

GoESEM T MIEBERIEEEER | complex64flcomplex128 , 5 Bl¥tfEfloat32Ffloat64mmiE FELEL
BE. AERIcomplexERENRIIEEEE , NEMrealflimagREo BIIRIEESRIEFFESD

var x complex128 = complex(1, 2) // 1+2i
var y complex128 = complex(3, 4) // 3+4i

fmt.PrintIn(x*y) // "(-5+10i)"
fmt.Printin(real(x*y)) //"-5"
fmt.PrintIn(imag(x*y)) // "10"
NR—EFEEEER—(E-EREHEERmIEE & , 51203.141592i52i , BistEmk—EEERIE

28, EEHIEZRRZ0 ¢
fmt.Printin(1i * 1i) // "(-1+0i)", i*2 = -1
EREENHAIT , —ESHEEULNAZ—(EASEEHERE ( BEEGFHE. EIPEEEE ) | B

DVRBERARANEREE , pilRl+ a2 FERIRA2i+1, EEFIyRIZRETIED LIS
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x:=1+2i
y:=3+4i

BEEATLIA==M!=1ETRFE. EEMEESRERMESEESHHRCSPIZ MBS0 (F &
HERIESIERERRE  FRSH/IVORERERE ) .

math/cmplxE 24 TESURIERIFT S REL , FIUIREERIFHIRREFRIKERE,
fmt.PrintIn(cmplx.Sqrt(-1)) // "(0+1i)"

THEHEFRFEREcomplex12818EE AR 4 —EMandelbrotEl{&.
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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, +2
width, height = 1024, 1024

)

img := image.NewRGBA(image.Rect(0, 0, width, height))
for py := 0; py < height; py++ {
y := float64(py)/height*(ymax-ymin) + ymin
for px := 0; px < width; px++ {
x := float64(px)/width*(xmax-xmin) + xmin
z := complex(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 = 200
const contrast = 15

var v.complex128
for n := uint8(0); n < iterations; n++ {
vV=Vv*V+z
if cmplx.Abs(v) > 2 {
return color.Gray{255 - contrast*n}
}
}

return color.Black

FARIEEEL024x1024EHS EERAIMERER BRI E- 28] + 2REREECTE. EFREAEEEREE
BHETLEN—AEEEHRENEEESEHFERE2NE, NREBBTY , BBtREERENIHRIEIRE
HENKERERRE., MRAE | BBEZEBRMandelbrotie s | FREEEREER. REERFSER
RIPNGREA D EGBEGEHEEERY | 0E 3.3/,
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Figure 3.3. The Mandelbrot set.

45 3.5 : BR—ELZERMandelbrotEl& , £HImage.NewRGBARIZEE% , {£FHcolor.RGBAEL
color.YCbCr&piaeR,

BRE 3.6 1 RREEMTILUFESEEGEREERESENTYENRTE. BENDEEEEEGRSEN
EFE=  BRE.

&E 3.7 1 B—AENSTEGNSNEERHIREIRKE—ERSEUIIE | flins$z4-1=08$. SERE,
ZIERRNEOREE IS RIRE. HIEREERVR RS,

&HE 3.8 : BRRESEERERESHKINST. FRNERNEEERENSFERERNDSH
complex64, complex128. big.Floatflbig.Rat, ( EHEMEIEEIEMath/bigEEEH. Float2HBIEER
BERFEE , RatEEMRENGIES., ) BfEaVM4EFIAFEEAEILE ? Ei5E ] REMEMAYAR

BlESD ?

4hE 3.9 ;. wE—(EAwebfRFEEE , AR ERIREMRSTHEG, ETEFimAEHTTPRESEISE Y
FflzoomZE,

FoRgEL

3.4. hEgEY

—(EfRAERLAYEEBRMIE | trueflifalse, ifflforsBRRNRMGBIDEEMMAREAVE , HE=-=M<FLK
BFEESEEMBRARNE. —JoR(FRT | SBREEIREF , B 'true RYETR false , BERRIEUERE
(true==false)==true , BEARESA—1% , FERFI—RERAEZTERELN | BUEAET

Xx==true ,

EETLIA&& (AND ) || (OR ) BFFHES  HEIREEEERITR | WRERFEEETERLL
EEREMRRELNE  EERTASMNERAMEROKE , Bt TERNFRENRRZ SR
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s!=""&& s[0] ==X’

Heps[0FAIRERAR = AR S E N panicEH.

HiS && IEHREL || = (B5C © && BEESENE | || BEEEINE  REALINAESRES) T
EF AR BRENENFEINIMEIMNE

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

mREHATSREAEREHFEN] , RZIMA, YEaFERA—(ERENHIfEaHEE SR
i:=0
if b {
i=1

}
RFELER MR UNER, QKN —(ARHEELE

// btoi returns 1 if b is true and 0 if false.
func btoi(b bool) int {
if b {
return 1

}

return 0

}
HFRmEPEBRANFEDE, NER 7RISR, BB —(ERE

// itob reports whether i is non-zero.
func itob(i int) bool { returni!'= 0}

P

3.5. FFER

—(EFFFERR—EATNENFEFY. FHRILESESRIENR  Bitbyte(B0 , BRBEEERAKES
NEEAERIN A, MAFRRIEERAREERAUTFSRIBAIUNicodefEh (rune ) 751 , FFREEZ 4T
BE SR

RIIEER B W2 - 65 -


http://www.kancloud.cn

Go IEEXE PR
A ERIlenERERTLURE—EFFFEFIFEHEE ( A=2runeFREE ) |, R5ERFIRESEFRAIF
BRE , SRR < i< len(s)IRMEHAIZR,

s := "hello, world"
fmt.Printin(len(s)) // "12"
fmt.PrintIn(s[0], s[7]) // "104 119" ('h' and 'w')

R EEEHFARERS [EENFEHFEEHpanicER :

c := s[len(s)] // panic: index out of range
BE=EHHA—ERZFBENFIERZR , REERIEASCIFEFNUTFRIEZEME S EFE. Fif95t
EEH PRI TEA .
FFR BB BN RBsF R ENSEFSHMnEISEEFE (HAEEAE ) £l—EF=FRE.
SRR R)-EFE.

fmt.PrintIn(s[0:5]) // "hello"

Bk | RS [BHF AR CEEE)/ RIS panicEE,
AENEEEATREN R , BRI RAMERFRME , KABlen(SHFRGERIE.

fmt.PrintIn(s[:5]) // "hello"
fmt.PrintIn(s[7:]) // "world"
fmt.Printin(s[:]) // "hello, world"

Hrh+ BEFHSMEF R iEEss—EHR =R
fmt.PrintIn("goodbye" + s[5:]) // "goodbye, world"
FRAETLAR == <&TtE | tEEiBER AT ESTaRY , EIL VAR EFRTER B ARISHYIE
.
FHBNERATEN | (AR SNFHFIIKERNGENE , EAFKMBITLIE—EFFREE

PE—EFFASRE. UG TEEFRS—EAFFRENRIB—EFS

s := "left foot"
ti=s
s += ", right foot"

EHRASERRENFIRERNE  BEREESKRER+-EOFFE—EFNFHHE , BRWARES
JRFHIFFFERIE.
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fmt.PrintIn(s) // "left foot, right foot"
fmt.PrintIn(t) // "left foot"

RRFAEREAENAY , BIERENF RN EREURaR FERWEEER

s[0] = 'L' // compile error: cannot assign to s[0]

AEUERINRMEF TR HEFARNRERIRE D ELZ SR |, EEEERIARENFAEAERR
B, Bk —EFFERsiE BT =R A7 1R FE A LR S ERRIAT | Bt
REHUEEREERN. TEmEEn MIRBUESEFIIAT. B3 48R T —EFrfrailmEzas
HEHEREEEE.

{% include "./ch3-05-1.md" %}
{% include "./ch3-05-2.md" %}
{% include "./ch3-05-3.md" %}
{% include "./ch3-05-4.md" %}

{% include "./ch3-05-5.md" %}

il

w

FEREA\NEEREE  MAREETH. SEFEENEBERLEEERIEE | boolean, stringsk
r,

—(AFENBEEOER 7 FENST  MEENBEEERN , BENERTEH , BEILBILLEE
{THIRES N SRS, fia , BEICEEFESANREGZENHEES  AREMNETSEE
B2

const pi = 3.14159 // approximately; math.Pi is a better approximation
MEERP—%  JLMEBPRSEEE | EHURESZA—EERNEE

const (
e = 2.71828182845904523536028747135266249775724709369995957496696763
pi = 3.14159265358979323846264338327950288419716939937510582097494459

)
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e R ENESE I LAERZAT , EBRTLURETIIIE , o EREMRZEN. BRMEHER
By , —HETIFIER I LAERZRREEE | (IS RRT. FRABRRS MR, (HEEERFRE
AU FZ.

FEBNMEENER. BEESNNRERIEREEFE SR ERVREIELRISFRIA T REE AR

REFEELER : len, cap. real, imag. complexfunsafe.Sizeof ( §13.1),

E

R EMIYEREmZREER , RItEERLIREASREN—ERD | AISNRAREEEEERARE

const IPv4lLen = 4

// parselPv4 parses an IPv4 address (d.d.d.d).
func parselPv4(s string) IP {
var p [[Pv4Len]byte

// ...

}
—EFEENZEEEITLU S —EERI—EE  BRNRREEIEHEE , IS aBRIE R
¥R ETmEAAEES |, time.DurationE—(EfpBEEE |, [KEFEEIEINt64 |, time.Minute 2¥ELEEIR

=, FMEZPOMEREEEREtime.Durationf82! |, oJLUBIB% TSEFTENFERISE. -

k&

const noDelay time.Duration = 0

const timeout = 5 * time.Minute

fmt.Printf("%T %[1]v\n", noDelay) // "time.Duration 0"
fmt.Printf("%T %[1]v\n", timeout) // "time.Duration 5m0s"
fmt.Printf("%T %[1]v\n", time.Minute) // "time.Duration 1m0s"

REMERPIIEER | RTF(E/ECHEEGENEHRIEE TSR  MRSBIRHRE
HAFRTERREEENIRURENR L  BENEERA 5. fla0

const (
a=1
b
c=2
d

)

fmt.Printin(a, b, ¢, d) //"1122"

NRESGHEMESHAENEERZEN , HEHSEXERNEE. BRELIFERECHFE | IiH2
iotaF B4 RKEEEE L.

{% include "./ch3-06-1.md" %}

{% include "./ch3-06-2.md" %}
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S aPuERsRE

BIUE R aBUsaAE

ER=2H TR T EAE0REE | SfULIRRBEEFTERERE | RGomsHANRT. X
B HfIEmESEERE , ERUARNAIESEAEE Y LUSEHRIMESEURIRE. HfEE
sl amliEsER—UH. slice. mapilEERE—RERHEARIRE | BMIGERAEREERERAES
MAmIBZIE B SONISTURIEUR | (HEBEESERERERERHTMLER.

EURTEBIERERGEE | ERERFSTREREFRIVERM. BERHREIITREN—FEE
SRR R ERAVER— SRR R HEBIITTRANR. BURTIEEREREEEATA/GY
BUBAERE. BLZT , slicefimapRI 2EIRERIEURERE | EfSFRIBRESRIER.

G
4.1. 84

FHER—EHEEREASERETTRENNFY , —ESETLREESEZE =AM, RREHENER
EREER , RItEGoESHROEREAEHE. MEFELBRIEEESlice (T1F) , BEAILUBRMIK
HEENREFRS |, sliceTNRELEEE | (BREIE fslice TIRRIBAVRE R E/IEMFEE.

HHENBETTRETILIBIBERS | MERLR | R5 I MEASEERIE0RREIEERERIAIVE. ANERIenH
ERIEEAEPITRAYEEL.

var a [3]int // array of 3 integers
fmt.PrintIn(a[0]) // print the first element
fmt.Printin(a[len(a)-1]) // print the last element, a[2]

// Print the indices and elements.

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

}

// Print the elements only.

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

}

BMRBERT |, B ESETRE SN RITRERHEINEE | EREFRAAGHEO. FfIEaTLAE
REHEFE(EEZR—EERDREAE
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var q [3]int = [3]int{1, 2, 3}

var r [3]int = [3]int{1, 2}
fmt.PrintIn(r[2]) // "O"

EEEFEET  IRESENREMEHENE . 885  AIRFEENRERRBRIBENE
gokEtE. Bt , EEqEAERERA LIS

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

HENRER SRR —EAERSERS . BIBlintF[4lint2MEREREHEEFE. BHENREVERS
EXiEN  IRSHENREFREERZIEERIETE.

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

HAWGZEIR , B, slice. mapiIEEEFEERNRZERBL. CENFARERREHIEFIRCE
75, (BRERLIEE—EZRS I RESIFRNS RN |, sETEHER

type Currency int

const (
USD Currency = iota // 25t
EUR // BT
GBP ES
RMB /] NREE

)
symbol := [...]string{USD: "$", EUR: "€", GBP: "£", RMB: " ¥ "}
fmt.Printin(RMB, symbol[RMB]) // "3 ¥"

EEER I RSHEFEER T | MiatERS IR 2 EEERER , MEIRARNZERS HJLISE , A8
REIRRAI—R | RiEEVRENTESRAZEDRN. Fian,

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

T S —EEB100ETH=AEAEr , RE—ETEENRER-1 , HETHBERFIRKL.

INR—ESERITTRIERLE I LAEELCERRY |, BRERSFEER B R eI LRELERR , BRI LIEEE
1B==tbEERFRICERRMEEE , EEEMEEERIMETRERBFIRHREE S 2BF. FMEF
BUEE T = EEERAYARAL,
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2]int{1, 2}

.Jint{l, 2}

[2]int{1, 3}

fmt.Printin(a == b, a == ¢, b == ¢) // "true false false"

d := [3]int{1, 2}

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

|—|'_|

a:
b:
c:

ER—EEBERIFIF , crypto/sha2568H9Sum256 R EE —(EIERMFEslice BRIRIBHR A A —(ERIfE
MRERE. HERES256bitK/)y , FIHE32]byteBUAsER. MRMERSHELSHERA , BHER
LEREMEREARSHEER (3ZF | En LEHASHIGMHERYIER  (ERERERRIUERZRE ) ;W
REBREAR , BEHEAIFVALEAREN. TERIGIFRASHA256FEZSRIER X" 1 X" Wif#
SEHIREE

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", c1, c2, c1 == c2, cl)
// Output:
// 2d711642b726b04401627ca9%fbac32f5c¢8530fb1903cc4db02258717921a4881
// 4b68ab3847feda7d6c62clfbcbeebfa35eab7351ed5e78f4ddadea5df64b8015
// false
// [32]uint8

EEHIFH , MERSHAEE—(EFFAIER , BREMEERHELFE—FAIbtEEER.
FEASPrintfiRERI%x@IFAZE . ERARIEEAT7SERIVETU TN R slice2BBRYTTER |, BtEIFAS
HEARTTENRRAER | %TRIASHERREr—BESERSIERE.

EFRRA—ERERR , RERIEERAZEFESRAERRENNSHEE | TUARHSHEERI
RIR—EERNEIE , HARFREHEANEE. RRRESHEENHEEHEIRANSERES R
Y, HESRZAESERITAIRENESEEEEEREE L | HrEERESGIRRRIGREEEE.
EESHE , GorESHFEER SR BRERIEESAE | H*ZJ?BF'EEE‘J‘H‘E%B%&#&H%%&%HVE%%IJEH
BfEE ERE N RRIREL,

B BITLEUEN—EEMEREE | FMRATRE R EEIBEH H RIS E AT LA R R R iE 2R
FAE. THRREARG[32]byte FRFIEHAEEE
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func zero(ptr *[32]byte) {
for i := range ptr {
ptr[i] = 0
}
}

HESEFEIE32]byte(}sirT LAER—(E32FRAVEHE. MBEESERITRERTEDNRNL , M
0. FEt , FfFITLLRS LEAYzeroERRIE GRS :

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

EAEEISHREIREESHESIHY , MBEAFHMEREAEMEEERNE |, BREERIREIERIER
B AESHEMEREATEUIREGR. LENzeroREH R aeEKdEm[16]byteBRLEUAARIISET |,
M EEREEHARIISMIPREMETRRTGE. HREEERE | BRTESHA2S6EEFEREETEA/NEE
ROtEHISh | BHEEOMRDRBIFREZ S fE | BFI—AR(ERsliceZRELEHE.

A 41 wE—ERZ , FTEMESHA256IEHBRARbItHIZIR. (2%2.6.28/IPopCounttRE, )

E 42 RE—EE  SRITENEEE \LISHA2SEIARTS | hAlLlERn Tt 2sss
SHA3848SHAS12I5F &%,

Slice

4.2. Slice

Slice (Y1) NFRERFS , FHIPEEFTREFEHERREE., —@Eslice(FE—RBIRNT , HEPTIER
slicerhTTERAYAEERY | sliceRURRIAFIEVARE: , ERIRBEEREME.

HiBMslicez AERTRINE, —(EsliceR—ERERNEIREE | IRUTHHEEFFS (BE=E
28 ) JTTERRIINAE , M EsliceRVREEES |B—EEEESR. —(EsliceR=({EzBH1EM : f8E. REMNS
2. iEtHEmE—{EslicertREBRIREEETRINEUE | BFERIRsliceRIE—(ETHEHA—TENZEE
ABARFE—ETR. RELHEslicerhtRIHE | REFHEERTE  SE—REEsliceRIFnERKE
HIERERMAE., NENlenflcapRE D AlREsliceIREMBE.

ZlEslicez MR ZRERIENR , HE5|IBrEER T EBEIEER. B4 15 7y Zrn—Fh&EBMN
BFNFEREE | EEEES BT ZEEIMEslice, BUEERER

months := [..]string{1: "January", /* ... */, 12: "December"}
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Eitt—RfEmonths[1] , +—Hfy@months[12]. 8% , RIS —ETRIERSI068E  BRRH—

IREAELRAIERY , FLEPIZRBRSHERFERFOETR | FOETRERBEHIRRE TR,

sliceRII R Esliyj] , B0 < i< j< cap(s) , ARRIE—{E#HRIslice , 5|AsAIERIETRRIRZEIS)- 1A
TTERFFY. FHslicei§ERj-ETER. MRINERIZS WESIRAIESERORE | MRIMERNRSIH
SIRAVEERERlen(s)NE. Et , months[L13W]HEFAS5 |BEEREXRIB (D , Flmonths[L]#E#{FE
{& ; months[ I RFRIES IBEEEE. ERFADIERTRF_EEILAEXBHIslice , EME

BEED

Q2 = months[4:7]

data: ®
len: 3
cap: o

«+ len=3 -

manths

”J-anuﬂr'f”

“February”

“March”

“April”

L] Ma‘f"

“June”

“Julyu

“August”

“September”

“October”

... len=3 _|.

T o orersrsencnaaanaalen

summer = months[6:9]

data: )l
3

len:

cap:/. 7

“November”

“December”

- cap

Figure 4.1. Two overlapping slices of an array of months.

Q2 := months[4:7]
summer := months[6:9]

fmt.PrintIn(Q2)

// ["April" "May" "June"]

fmt.PrintIn(summer) // ["June" "July" "August"]

mifEsliceEdB =T 7B , TERINBE—EE2HEERDATARE (14HER(K)
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for _, s := range summer {
for _, q:=range Q2 {
ifs==q{
fmt.Printf("%s appears in both\n", s)

}
}
}

SNERY R B FEEH cap(s)AY_EFRAFEH—(EpanicEE |, (B2 en(s)AIRERERRE T slice , ERH
slicefIREZEX :

fmt.PrintIn(summer[:20]) // panic: out of range

endlessSummer := summer[:5] // extend a slice (within capacity)
fmt.PrintIn(endlessSummer) // "[June July August September October]"

B, FAFERRITI R ERFA by teFRREREN) ROV A R EREEMAY. EFfFERR/FxIm:n] , (HEEHRRE
—(ERIRFEHEYINTFFY |, REEHREZZRNEREEAE Rt R PEEEEREEME. x[m:n]
YRR IR FATERRIE A — BT | ISR Z[byteAIEEAIER—(EFHI[1byte.

ERslicelE®aams—(Eslicert=AYEE , RILRREVEIEslicei§ RFHEREAMEUREEFERITT
=. AR ER—Eslice ERHRENEHERIZE T —EFHYsliced|# (§2.3.2) . TERIreverselEl
FERAF=ESiIntERRslice ¥ , MEECHLAREERERsice.

gopl.io/ch4/rev

// reverse reverses a slice of ints in place.
func reverse(s [Jint) {
fori,j:=0,len(s)-1;i < j;i,j =i+1,j-1{
s[il, s[j] = s[jl. s[i]
}
}

EERFIREBEEVER !

a:=[.]int{0, 1, 2, 3, 4, 5}
reverse(a[:])
fmt.Printin(a) // "[54 32 10]"

—i&igslicet R BIR M ieEn BT RS AR =X Areverse REBRE , F—IREREFERRINETE |

RERRERTHITER | &KRENREZREEsliceRItR. (WMREMAREIRDEE , AFE=(EARERHZE
F—ERBMEMATLLT. )
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s:=[1int{0, 1, 2, 3, 4, 5}

// Rotate s left by two positions.
reverse(s[:2])

reverse(s[2:])

reverse(s)

fmt.Printin(s) // "[23 4 50 1]"

BRI sliceFRIRVE BsTIEVERRIRE BantWWia B ZER. slicefIBUERIFE(EEZREM |
EfERATENE a2 —2Reits | (BRI sliceffiRBIEPFIINRE. EERIUERAIE—E
BIEANIEAE | AEsliceRUigdHERRERNEE. MEESEFEE—R , sicelNFEEBAILURIERS
EYIAERY  BERBRR FTRERSTE  SENIMERSIIRGE SR,

MEHEARRRIR | sliceZ FAARRELLER , RILBAIABERER = = BRI ERA e Eslice RR 2B £8MESTT
K. MEEERRHTSEEWHbytes EqualREZRFEMEF&Eslice 2518 ( [Ibyte ) , (ERHR
HithaBARTslice , HfIw 5B CRAESEITRE TR

func equal(x, y [Istring) bool {
if len(x) != len(y) {
return false

}
fori:=range x {
if x[i] != y[i] {
return false

}
}

return true

}

FERERFEslicerRERFAR , EITAIREIHALL S = =12 FRISMERFTERES | (BERMsliceR
BEEGHHRERMNR ? EHEEMERE. F—ERE , —EslicefIT=2MZ5 IR , —fEsliceEZE
JUBEES. AERENIREEERTY AR —(AEEEEH.

FERR , FARslicefTt=2EE5 IR, —EREERsliceERRINREIEE2RENTE , R
JREEERITTRIREEHIEN. HEGoRESTmapFlafh R ANERGEIkey EMMBEIRIER , ©
EREREZRREER P ESRkey X SEEERAITR. ERGISHEchanZ88/Y5 |FLEEY | ==f8FRlEA
LIFIETmER S5 IRERRESR. —Edt¥slicerViZEFREAY==2(FTIERE —ERREMY , AR
IR mapiEaiadkeyERE |, BREsliceIEHEARNRFARTREZARR. Rt , ZEAMREER
) EsliceZ FEIRYLLEIRE.

sliceME—EiRRILLEURERMniIELER | gD -

if summer == nil {/* ... */}

—{EAZF(ERIsliceFERnil, —(Eni{ERsliceftizBIREBEE. —(Enil{ERslicelIREFISEE2E0 , BEH
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BiknilERYslicerIREMBEBLR0RY , Hlan(lint{izgkmake([lint, 3)[3:]. EMETFEERINIE—HR , FeffiT
LAR[int(nil) sEAL SR TSR A Al — (B FEAERY sliceRINnilE.

vars [lint //len(s) == 0, s == nil
s = nil // len(s) == 0, s == nil
s = [lint(nil) // len(s) == 0, s == nil
s = [lint{} //len(s) == 0, s != nil

MRIFFEAE—(EsliceRERZR | EMlen(s) == ORFIE , MAREZAs == nilZFIER. FRTHnilE
FLEESL , —(Enil{ERIsliceRYTRAMEEER0ERERslice—tk ; flilreverse(ni 2% £RI. FRTX
TEEAERMEBRRIIETS |, FTBRIGOE S REUEZLABRIATS TV Fnil[ERYslicef10RERIslice.

RNERImakeRERIE—EIEETREE. REMETERslice, FEROILIEE  HEERBRT , BER
FRRE.

make([]T, len)
make([]T, len, cap) // same as make([]T, cap)[:len]

EIRE | makegliE T —EAERZRIEHEEE  ARRIE—Eslice ; ERBIEIRERIsliceZ8ES |FAKREES
WEUEEE, EFE—TEBTF | sliceRRBEEUENview, FEEEETF | sliceE35 BT IREBSUEAYA]
lenfETE , (ERFERSSEENEAE. FBIMITREEGRFIERAR.

{% include "./ch4-02-1.md" %}

{% include "./ch4-02-2.md" %}

Map

4.3. Map

IEARRR—EDLWHEERNEEERE. BEE—(EEFIkey/valueHES , HPpTERIkeyEERE
Y, ARBIREERkeyFILIEREREEMENRER. EambREEvalue,

FEGoEEH , —EmapHE—EEHRAYISIF , mapfEEia]LIEEmap(K]V , HFKFIVE 5l EkeyFl
value, mapHfiaHIkeyEEHEEIEEER , FrLAvaluetb B EERAILEER! , (BEEkeyFfvalueZBIETLARE
TENSUREET, HPKEERIkey SaR 5= =tVEERRIIEUREREY , Afimapa] LAEi@ R key 25
SR ERERERFE. BATFHERIOEIFESERRIERN , BESZHE R MkeyRERIR—
ERAVENE , IENE=EREN , HENERE e HIRAINaNTHTZEEEEE. HRVERER
valueEHEiREY A2 B{HITRIFRE,

RERIMakeRERTLABIGE—(Emap :
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ages := make(maplstring]int) // mapping from strings to ints

KL Amap=EENEZEIEmap , ERRENILIEE—E&#IRkey/value :

ages := map|string]int{

"alice": 31,
"charlie": 34,
}
EHEER

ages := make(map[string]int)
ages["alice"] = 31
ages["charlie"] = 34

Eitt , B—ERIEZRIMapRYZRIEIVE maplstringlint{} .

MaprfrcRiEiBkey ¥ BRI NEREIARAM

ages["alice"] = 32
fmt.Printin(ages["alice"]) // "32"

ERARERdeletelREETLARIBRITE :

delete(ages, "alice") // remove element ages["alice"]

FrEELRMERLTER , EMEEETTHEMEMapEIRBHE | MR —(EAFEHKEUGRIEvaluefRRIE ERY
TME , fia0 , EMEmaphAREFE "bob” TEHAMTEEHBALUERTF , ERages["bob" | KEEHFIRIEO,

ages["bob"] = ages["bob"] + 1 // happy birthday!

me x +=y # x++ SR EE AR LIAEmMapL , AT EERIREETLAKE L
ages["bob"] +=1

EREERIA
ages["bob"]++

BEEmaphHTtHRHAE—EEE | EIBFIAEEEmapITTERIE TEMIR(F :
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_ = &ages["bob"] // compile error: cannot take address of map element

FiE¥EmaptRBUAIREEZmaprlsEfisE TR HEAERMEM D EEANIANEZE | {EMAsEEEZ
BURYLBIHEERY,

EASEEMap-hL Eikey/valueiisE | ETLUEMrangeEASHIforBIEET , HIZ BifdslicolREm A4
B, FEMEREDEES KSR Enameflage SR | TUREF—ER/EY

for name, age := range ages {
fmt.Printf("%s\t%d\n", name, age)
}

MaphERIEFEAEERT , HEARNEHRAER TSN EREIEY. EEET , EEIERF
BIEHAE , B RBEERIIEFEAER. ERMER , BREMEAEHINERIRF A LGaREKREFAE
BRI EREER. NRERBEFEREKey/valuelt , I sara itb¥tkeyiEfTHER |, RILAER
sort&IAIStringsEREEFRreslicelE TR, THEERAVRIEST

import "sort"

var names [[string
for name := range ages {
names = append(names, name)

}

sort.Strings(names)
for _, name := range names {
fmt.Printf("%s\t%d\n", name, ages[name])

}

EEFM—FARiEIEnamesiIRE XN , AltéaslicenBEi—ESBEBIX/IMEEEEN. TERMCIHAIZE
T—{E=mslice , BRsliceRIBFEMIEF T LA Fmapf=Eaikey

names := make([]string, O, len(ages))

£ LEAFE—(ErangefEiRT , FfIERA Omapavkey , FTLFFIRIR T S _EEREE, £F_(EER
&, BFIEROnameshRIRT | FILATFIER " TEEETRBIRE—ERIREE | HEiE Uslice
FAYZRS.

mapfRARIFERnil , BHERB5IREEIERER.

var ages map[string]int
fmt.Printin(ages == nil) // "true"
fmt.Printin(len(ages) == 0) // "true"

map_ERIKRERDRIE , BfEEHK. MR, lenflrangefBIRERRILAZE TEENIERNmap L , BfAYTRE
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—(E=8Imap2El, ERE—Eni{EANIMapFEATTEIFER—(EpanicEE :

ages["carol"] = 21 // panic: assignment to entry in nil map

EEmapFEUERIV SR Al map.

BiBkeyFBZ5 | MEERAAMmaptg EAE—(Evalue, WNRkeyfEmapsEfFERY , BREIFSEEkey¥ifE
RYvalue ; WNERkeyAMFHE , BREES1EEvalueHfBARAIRIR(E , IEANFFIRIEEZIRages["bob"|BRtk. &
ERAMEER  BREFIRNEERENEH BN TRESENZEEmapZzH. Fla , NRTHREEE—E
g7 , (FILFERS—ESEFEN0 , MAFEMREZFERO , AILUE TEHEFRA

age, ok := ages["bob"]
if lok { /* "bob" is not a key in this map; age == 0. */ }

FEEERESEMEESERER , BERK !

if age, ok := ages["bob"]; lok { /* ... */ }

OETBRRT . maply MRS ELMIEE | SES—EEHE  FRESTREEENTE. 56
gR—peEEok , BABAR LARIEHIEDS.

Flslice—#k , mapZ BB AREETHEFLLE ; E—ROGISNEMniETILE:., EXEMEmapEEEa1ERE
AkeyFvalue , i EBR—EEIREIR :

func equal(x, y map(string]int) bool {
if len(x) != len(y) {
return false

}
for k, xv := range x {
if yv, ok := y[k]; lok || yv != xv {
return false

}
}

return true

}

ER AR A ok RE D TTRRIMTEA RN, FFIABEFGEAxv = y[k#IE , SRS EHE
FlET T EMEmaphiEAERINER

// True if equal is written incorrectly.
equal(maplstring]int{"A": 0}, map[string]int{"B": 42})

GoESH iz EiRMt—(EsetiBE! , (BEmap+ikeyth 2FEREAY , TLAAmapBIREsetiIINEE. B
TIBBE—RL , THAdedupiEFERZITRMA |, BEEFINFE—RERNT. (ERL3RHHIRAIdup
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EFNERE. ) dedupiEFBIBmapRERIBRIMAITIEBRsetES | LIBRESEESHFERTA
SHESFTED.

gopl.io/ch4/dedup

func main() {
seen := make(maplstring]bool) // a set of strings
input := bufio.NewScanner(os.Stdin)
for input.Scan() {
line := input.Text()
if Iseen([line] {
seen[line] = true
fmt.Printin(line)
}
}

if err := input.Err(); err != nil {
fmt.Fprintf(os.Stderr, "dedup: %Vv\n", err)
os.Exit(1)
}
}

GofeEFEffEERIEvaluelImapEF—E=FFEES | HIEFTE maplstringlbool $58value#lEEES
ZEY ; F—LHTTRESEFE StueflfalsefYE,

B FIEE—(EmapaksetikeyEslice8R! , (BEmapiikey/ 52 2rTLVERVEERY , (B slicelH R im
BEEGSE. A8, EMATEEmESRERSERE. £5—2  Ex—(EREREk , #slicelER
map¥tfERYstringfEBifkey , ERERXFNYHEZFRK(X) == k(y)Z iz, AERIE—(EkeyRstringfE2AY
map , FEEIR¥E mapiR/ERF AR kEmB R EGE sliceB{t RBistring$EEY,

TERIGIFER 7 AEE R mapREc iR R BRI FATERYIZRAUREL. BER T fmt. SprintfiREHE= 1T
FIREBRE—(EFrFERLARmaphikey , Bi%qZHE BN HEEEFFFHTRIER

var m = make(maplstring]int)
func k(list []string) string { return fmt.Sprintf("%q", list) }

func Add(list []string) { m[k(list)]++ }
func Count(list [Jstring) int { return m[k(list)] }

(ERRERAIATAT LABRIR A A AT LU aR A key5RRY | TIAMEEEslicefREY, EERMTEIIRIBERBESRkey
FEQRRERIRFHRBIRER | HIANTELLERFFTERRIRHRBIBA/NG. B , BEIREK)BA—ERFH
B2, SHLURIE(HARTECERTAREY | HIanEEs). SvEsiEEes.

EEmapiIB—EflF , THIEFARGETEMAPEEUnicodefBEHRANREL. #EAUnicode=ERH
HHEEEX  BRURESEXETNFFERHIREZ) | EAmapal IR B AR TUARERHEER
L HIRBFFFAIREL

RIIEER B W2 - 80 -


http://www.kancloud.cn

Go IBEXRE PR
gopl.io/ch4/charcount

// Charcount computes counts of Unicode characters.
package main

import (
"bufio"
"fmt"
llioll
"os"
"unicode"
"unicode/utf8"

)

func main() {
counts := make(map[runelint) // counts of Unicode characters
var utflen [utf8.UTFMax + 1]int // count of lengths of UTF-8 encodings
invalid := 0 // 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 = nil {
fmt.Fprintf(os.Stderr, "charcount: %v\n", err)
os.Exit(1)
}
if r == unicode.ReplacementChar &8& n == 1 {
invalid+ +
continue
}
counts[r]++
utflen[n]+ +
}
fmt.Printf("rune\tcount\n")
for ¢, n := range counts {
fmt.Printf("%q\t%d\n", c, n)
}
fmt.Print("\nlen\tcount\n")
for i, n := range utflen {
ifi >0{
fmt.Printf("%d\t%d\n", i, n)
}
}
if invalid > 0 {
fmt.Printf("\n%d invalid UTF-8 characters\n", invalid)
}
}

ReadRunef5iZ#TUTF-SHFISFHIRIE=(E(E : MEEHrune=fHNE , FRUTF-8HISEINRE , F1—(EzE
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2B, FnEHANtE R EE B HES 44 ENi0.EOF, TR N\NEEMHNIUTF-S4RIBIN= , IRER
#&Runicode ReplacementCharE~ER=FF , HERBEERL

charcountti2 FREIRF TEPARBEUTF-8MRIBRERIFFAEHE. Hit , mapHAER—(EGSENEIREE | BR
UTF-84mIBHIREAAZIELEutf8.UTFMax ( ARAMEFE ) , FEREEREE.

ERE—ESEE: , FFIFEcharcountiZFE R RRBINFERNET T #at. AR BR:E , BRBE—
LeIEASCI=ZRF, THEEHERBIL0AYIFASCI=ST ¢

© 27 # 15 £ 14 é 13 * 18 = 5 x 5 E 4 % 4 O 3

TEEAEUTF-8HRSRENFFIIEE

len count
1 765391
2 60
3 70
4 0

MapfivaluefEEI B AT A2 —ER %8R, | tLuNE—(@mapakslice. & FEIBIIESH , Elgraphflkeyias!
B—EA=ZFFE | valuefEEimap|[string]bool{FZ—EAZFRFHEES. IS EAF , graphi§—E=FF a5
AkeyBrE1Z—4BBEARVFRIERES | BIfERFRYgraphflkey,

gopl.io/ch4/graph
var graph = make(map[stringlmap[string]bool)

func addEdge(from, to string) {
edges := graph[from]
if edges == nil {
edges = make(map[string]bool)
graph[from] = edges
}

edges[to] = true

}

func haskdge(from, to string) bool {
return graph[from][to]

}

HrpaddEdgeREB A mapR—EIBAL T | EHMEHRESEEEXIFRKey A AL,
addEdgeREHER 7 A{@ZEmapIREBEEIEE TF | EMfEfromZEtofSEARFTE , graphlfrom][to]#&sX
A LARE— AR EE=AIER.

48 4.8 : {BXlcharcountfgF , {Funicode.IsLetterStERARVRE , Fzt=E. BiFEZEUnicoded A EH
A== RFEER,
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&E 4.9 : RE—(EEFwordfreqiZfF , IMEMANATPEEEALIRAYER, HEIXFAScangistH
Flinput.Split(bufio.ScanWords) &) , BRATLUZERMAEIRI TR,

Aoishs

4.4. 4ErEEE

AR EROVEERE | REHTESSEEEEREERSHKIER. SEEBRGEEINE.
REERIEHEFIREATNETER  SEETERES—AR—NE TR, BTHIRF. HKEE
uk, HAEHER. TR FE. LREEEFE. MANELERETEMER—EERT , TLUFR—
(EEEREEETTHRAER | (FREERIZEEIREE , BEZERHRFHEIEET  F5,

TEMEREER T —EEmployeelIin RRIGEIEREIETY , (HEZBR T —(EEmployeeffBiNE S
dilbert :

type Employee struct {

ID int

Name  string
Address string
DoB time.Time
Position string
Salary int
ManagerID int

}

var dilbert Employee

dilbert& RS ERIM E 0 LUBIBERER AR , tkaldilbert. NameFdilbert.DoB, EEdilbert2—(&
EE , CHhERELEFREEE  BAUTURRESEREMRE :

dilbert.Salary -= 5000 // demoted, for writing too few lines of code

s ERER BRI, AEEIEEEEER

position := &dilbert.Position
*position = "Senior " + *position // promoted, for outsourcing to Elbonia

B EAT AT LA E RS RE R s S —i T(F

var employeeOfTheMonth *Employee = &dilbert
employeeOfTheMonth.Position += " (proactive team player)"
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HERTHERE

(*employeeOfTheMonth).Position += " (proactive team player)"

TERYEmMployeeByIDEREFTRIB4AER B TIDIRIEH BRI B TERAAEIERIaE. FFIrTLAEREE(F
FIEREpAEEEAIAE

func EmployeeByID(id int) *Employee { /* ... */ }
fmt.PrintIn(EmployeeByID(dilbert.ManagerID).Position) // "Pointy-haired boss"

id := dilbert.ID
EmployeeByID(id).Salary = 0 // fired for... no real reason

RERYEDBEEMployeeByIDIRIERIAEIEREEEEHT 7 Employee/SEREAIAE. WNRAFEMployeeByID
ERERNREERE *Employee EEHEERIBUREMployee(BiRE! , BREE A A m-2ma , REEmE
RO EER—EZE (F | ARRIRENREE  HAR—EBUIREE ) .

BE—(THE—(ALEERE  FENSFERIFERERE | NBWREHIIMK B 2EE N EEREAEE T LAk
BHE—T , HiE TEAINameFlAddressH 3Btk :

type Employee struct {
ID int
Name, Address string
DoB time.Time
Position  string
Salary int
ManagerID int

SRR BVBMNIEFBEEENER. BfIEaILIEPositionBEH (AREEF 8RR ) | 8@&E
ExNametAddress HIRRISSEIER | BRMFAVEMEER 7 AENGEEIEEE. BE  RfIEESHE
RIRKE R EI—itC.

Tl

INREEREMERFRIUKREFEHEN , BEZMEMZEHAY ; i
BN RN E S EHMRELRIAE.

RGoESEHRAIRER. —(EE

ESIRREHER URAY , AR ERNSERE RS H—17. HATFIERE A L ERE(EEEIEMN
8 BEREESCARE. Bt , cENEEER B HETEREIETRII IR | B&REmployeeld
BIZFEDAR.

—{Ea R RSHIEEEARS A ERE S SEENNE | AR—ERSHETEESIEES. (ARREF
EEREAE. ) (BRSHEERGEIETLIES *S IBHERNMAE | BYULGERPIRIZIERNEURERE | L
NEERANEAEES. £ TEANET  RPHER—EA—ERER—EEAF
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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(valuesl[:0], root)

}

// appendValues appends the elements of t to values in order
// and returns the resulting slice.
func appendValues(values []int, t *tree) [Jint {
if t 1= nil {
values = appendValues(values, t.left)
values = append(values, t.value)
values = appendValues(values, t.right)

}

return values

}

func add(t *tree, value int) *tree {
ift == nil {
// Equivalent to return &tree{value: value}.
t = new(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

AT EREANERNHETE. BERSHTEFRERSENARE. 0, #ikbytes.Bufferfd
B, GREERENRE—ERRFURINTES  BEEEFRIEHZAEZEIsync MutexIZEREBRAIR
HEIRRE, AREETETRITHERENESH  BRUBLEMTEE—LRRIMITE.

NREBERBHURENEMETEEE | SiFstruct]}. ERANE0 , BAEEEHAER  BE2EH
IRRIAZBEER. BEGoESIERFERmapHiEtset BURERENR | ﬁHEiﬁﬁgmapﬂP?ﬁﬁﬁ*ﬁﬂﬂ’ﬂ
value , ERi&keyRIEEY , BRARHIN=HEIR , MEEREELEERH | FrERMEHERERE
RHIAE.
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seen := make(map(string]struct{}) // set of strings
// ..
if _, ok := seen[s]; ok {

seen|[s] = struct{}{}

// ..first time seeing s...

}

{% include "./ch4-04-1.md" %}
{% include "./ch4-04-2.md" %}

{% include "./ch4-04-3.md" %}

JSON

4.5. JSON

JavaScriptfi§RaRni% (JSON ) B—ERRIEEMZEIGEBUERIEE RS, TRURIHET , JSSON
HARE—R—EEERE. XML (§7.14) . ASN.1#GooglefJProtocol Buffers&BREEIARIMGZ
BE=Er%E  BERRRERE. TEtRITEESFRERE  SSONZERREZAT—E.

GoRESENEEAR ISR TR ERA RIFAISS , lE#EESAJencoding/json,
encoding/xml, encoding/asn1EE124t373F ( 52:5F : Protocol BuffersgysziFH
github.com/golang/protobuf &t ) , (HEEEEEHEEBNNAPEEO. A& , FKHFLHEERY
encoding/jsonS IR EMIEHA,

JSONRZ#)avaScripth &2 iEFRANE—F T, 87, mBEMESR——UnicodeRN34xE. ©rRILIA
BUAERI L IR R =R ERSUEREAIATRIEE. slice. SBEETIMapEFREEUSIAE.

ERYJSONBRBH T ( HERBMSCEE ) . miE (trueskfalse ) . FfFd , EP=fraEIIES|
SREERIUnicode=fIFY |, SHFMGOESRIRIRFHREESRIFIE | FIB)SONERRIR\UhhhhigsREr
RET—EUTF-164%85 (3%t . UTF-16F0UTF-8—#kZ2—EE RAVMRS | BLUnicodefBEERRIFHH
ERME=ERT ; MBEUTF-16EEXintl/INmRIRERE ) |, MARGosESHIruneREy,

&L ERAERY T LU SONREHEM SIS ARELETIRERES . —E)SONEER—EEFRIERS , B

—{EFSESRPHLUESRD IR ;. —(E)SONEERTLIRIRARISGoE SHYEE M slice. —(EJSONHRE—E=
FHERZERIBRGT , BRAESIRIname:value¥ifizzl | FAEASRESHINESRDFE | JSONRIHSIRRATLL

FAi#miBGosESHImapiEE! ( keyiBBRIRFRTEE ) FIASIEEE. AN
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boolean true

number -273.15

string "She said \"Hello, BF\""
array ["gold", "silver”, "bronze"]

object {"year": 1980,
"event": "archery",
"medals": ["gold", "silver”, "bronze"]}

ER—EERER  ZEFaERESEET TmitiRARIENE. BRIMovieZiR R I—(EHEIAYZR
B HIBEY IR, (EASHEREEAF |, YearflColors BEHENF AR EEREEIEMAETag ; K
FHESEECrIER. )

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: 1942, Color: false,
Actors: [Jstring{"Humphrey Bogart", "Ingrid Bergman"}},
{Title: "Cool Hand Luke", Year: 1967, Color: true,
Actors: []string{"Paul Newman"}},
{Title: "Bullitt", Year: 1968, Color: true,
Actors: []string{"Steve McQueen", "Jacqueline Bisset"}},
// ..
}

ERIVEUBEEIEIESISONIER, | HEEMEZ BEEERDRES. §—(EGosEasP4Emoviesty
#EiERSsliceBRISONRUIBZNUARAR ( marshaling ) . #w4EEIEAFAjson.Marshal REGERY

data, err := json.Marshal(movies)
if err = nil {
log.Fatalf("JSON marshaling failed: %s", err)

}
fmt.Printf("%s\n", data)

Marshal REURE—(ERISERFslice , BRRRAFFTH , HERATEMEE | BfHTCSRERITIMER

[{"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"]}]
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EREZEZFNFIZ A TEMHIER | BRRERE. BT EMERBIEIS , 57—
json.MarshallndenteR S EE B EMEEREH. ZREEMERIMIFHRSEARTRE—THHN
HUSRFNE—(EEMRAV4EE

data, err := json.Marshallndent(movies, "", " ")
if err = nil {
log.Fatalf("JSON marshaling failed: %s", err)

}
fmt.Printf("%s\n", data)

FERIIBASEEERNEE (F | ERE—(ARESTREEHRBIERDIRNT )

[
{

"Title": "Casablanca”,
"released": 1942,
"Actors": [
"Humphrey Bogart”,
"Ingrid Bergman"
|
b

{
"Title": "Cool Hand Luke",

"released": 1967,
"color": true,
"Actors": [

"Paul Newman"

"Title": "Bullitt",
"released": 1968,
"color": true,
"Actors": [
"Steve McQueen”,
"Jacqueline Bisset"

]
}
]

4RSS | EEFAGOESABRERI B B FRISONMIEIS (1BiEreflect RETHAMT , FFHETEL2.660
sl ) . EREHAVEIEERET SRR , EHMERFRMEEERARFEFRIIME R,

AORYEE JREEEIEE  HfYearZFRIPLEERISZE I released , I CColorpk B4RHEE R 1
INSFEFERRcolor, ERERIEEMETagirEHRY. —EEEEME Tag R T R EERBERNE 2 B
HTTEE TR
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Year int jjson:"released™
Color bool ‘json:"color,omitempty"”

(EERRRIR B Tagr IR EENFMAEHEHE | (BEREREE S Bt&oIRRIkey: "value"S#EEFS ;
BEPERES R/, AtnETag—iRAREFHFREENFAER. jsonFEEEE ¥ BRI ERRE
Hlencoding/jsonBHI4RIBFIRISAYITE , fHencoding/.. FTEEHEHNS EERERENE. METagH
jsonHEENSE—E02 FEIIEE)SONSRIET |, Lhali§GosE S i TotalCountpk EXIFERIISONFEY
total_count¥igR, ColorfkEMTagiE% 7 —EzE/MIomitemptyiEIE , RREGoE = &Aisia B BT,
FEFAERISONES (5EfalseBEE ) . R, Casablanca2—EREREE | figBHEIHColorpk
B,

EEIONIRIE RS | HEISI SONSBUSRBRGOES SIS , GosEmrh—MNunmarshaling , 8
i8json.Unmarshal g5k, TR SONERA B/ SISRBE—EiEEslice , GiBE+Ten
TitleRi B, BBEHABNGOESHISENE , RIS IR SON-FREEMAE. &
Unmarshal SSGERHEIE | slicefi e TitlefSEIEETS , HEISONRBRRANE,

var titles [Jstruct{ Title string }
if err := json.Unmarshal(data, &titles); err != nil {
log.Fatalf("JSON unmarshaling failed: %s", err)

}
fmt.Printin(titles) // "[{Casablanca} {Cool Hand Luke} {Bullitt}]"

FZwebRFEEBRMESONED |, BIBHTTPEOEHX)SONBR AR HHREISONIERKIER. BT HBE
—& , HFIEBEGIthubMissueEARFBIETRIUIAIE. Bt , HMEEHRSERREIEE .
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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 jjson:"total_count™
Items [[*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™
}

MIRIE—ER , EMEHERISONBRERNEFE , SEGHEEINEREEZHER/NFEHERN. AR
BLISONRERFHGoEBIEMERFHAER , FLFEREGOES EIBIEMN A TagRigE £ ERIISON
BF. Btk EEBIORHEEEEMERREE | GitHubRFBRIEREELERMAEENESRE.

SearchlssuesEEEH—EHTTPIER , AAERBEENISONERAER, FRMASRINENIRT
BEEH ? 1 & ZEOBHFHR , BTREHURLSRER . BFFurl QueryEscape e EHI P
FRRE(TIRIRIE,
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gopl.io/ch4/github
package github

import (
"encoding/json"
"fmt"
"net/http”
"net/url"
"strings”

)

// Searchlssues queries the GitHub issue tracker.
func Searchlssues(terms []string) (*IssuesSearchResult, error) {
g := 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 != nil {
resp.Body.Close()
return nil, err

}
resp.Body.Close()
return &result, nil

FEBRLRIFIF , FFER T json.Unmarshal EREERAG)SONIE IR RS R &islice, {BREIE(E/F!
Foh , FPHERA T ERRA0RIESSjson.Decoder , BRILAME—EENTRIRISISONEIE , BEEAEY
S2MY. WIEFTRL | BB —EEEHIRAYson.EncoderfRiBEISR,

HMIEADecodeTiZRIEREE. EBEEEESAILSIVLEE. THREEEN—E  LI—EARER
EFTENE{Eissue , (BEE P FISEZIANRF =Rz HEMAVETL.
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gopl.io/ch4/issues

// Issues prints a table of GitHub issues matching the search terms.
package main

import (
"fmt"
"log"
"os"

"gopl.io/ch4/github”
)

func main() {
result, err := github.Searchlssues(os.Args[1:])
if err = nil {
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)

BiREHITZEIEERRIFM. THNGSEEHAGoESIRETMISONFISERIIME  EEEARIE
=+ .

$ 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

GitHubfYWebBR#3#£ 0O https://developer.github.com/v3/ & T EZa94%F!E.
S 4.10 : {ElissuestERr , tRIBAIBNIFEIETHEE , LLIAZI—ERKN. F2—F/. BE—F,
&E 411 : wE—ETR A RFrRFEGSTRIE. EEL EFFIMBRGItHub ERVissue , EXERIEHE
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BEF IR R HARERR AR AEE.

&E 412 1 RiTHwWebiEEIRIExkcdtBERMHt TISONEEO., fign , —@E

https://xkcd.com/571/info.0 json FEXRIGRIE—ERZ AZERIS7 LiRSRAVFAEmA. TEEEER (€
TE—IR ) AERIE—(ERARERE|, WE—Exkcd TR , ERELRHRERS] , TEIMm S TRMARRE
HEICECRYSERIURL,

A 4.13 : (EFAMRNESEURERISONIRFSZO |, EHIMEEA T &L https://omdbapi.com/ EEBFAY
BFEEERER. ®E—(Eposter TR , BRITMANERZF , THEBAYER.

YAFIHTM LS

4.6. XAFIHTMLIEE

BIEAGF , ERRMEREIVUL , EAPrintfET2 5. (BEEERHERES TSRS | EiFE
—IRBERRTVAIB DR R EE L8, ERINEERHtext/templateflhtml/templateF&EE
SRR, EIRET —(EFEEEERE—(EXAEHTMUSTUARERIHE,

—(EEER— ARl , EEEa T —(EsSEHERERE SR {action)} HR., KEHHY
FRERERIREETE , (BR#HMRactionsZfo S EEEERITR. SEactions#fEa T —EREEES
SRAUFREL | —(EactiongEPASEEE I LEHEMITTENE  HEESESBEEREGEENNE.
SIFRREETA,. REERRIf-elsesETMrangefBiRER , EEHEENERSFES ST, THE—
(ERSEERIIER 1T ER

{% raw %}

gopl.io/ch4/issuesreport

const templ = {{.TotalCount}} issues:

e I S e e
Number: {{. Number}}

User: {{.User.Login}}

Title: {{.Title | printf "%.64s"}}

Age: {{.CreatedAt | daysAgo}} days

{{end}}’

{% endraw %}

EEERE S TENILECRIMissued8Ey , SABFTENE@issuelimas. AIEAFE. EEEEFANER., NG
—f{Eaction , HE—EERIENELS , WEEERER , B(F " . BRE """ RYIWVBHERAFERZ
K28 , EERIGIFhEEgithub.IssuesSearchResult3BRIRYEE, &I+ {{ TotalCount}} ¥ffEaction
1S ERE&EE T TotalCount sl B LABARRIATATENRYE. &+ {{range Items}} #1 {{end}} ¥HE—E
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f&iRaction , It EMEENASTREERERSIX , BREXNEEREREERRItemsTTRAYE.

E—f@Eactiond , | BMERFFREFII—EREXNNEREEE—EARERTAN , FHLHSUNIXHEBRIHR
. ETitlelE—1TA%actiondh , F_(ERFR—(EprintfiRE) , R—EERMt.SprintfEIRAINEREL , A
BIEEHILIEREFER. ¥itAgedln  EEEFR—{ENddaysAgoRIEREL , EiBtime.SincefREHE
CreatedAtpl BB BIBANFERE

func daysAgo(t time.Time) int {
return int(time.Since(t).Hours() / 24)

}

BEHANE Created AHIZBHER Stime Time , FIRRSFE. LRSS , RFFLISAES L
FIETER EAOERI (§525) , — IR AR CAUSONSRIERIRRIS/TE, time Timet
AR SONE E— EIEERE IR &,

S EFENREFEEMERESER. S EEOoMERHEBRERR  ARERIECRIMARITIE
F. DEREESS—RESENT R, TENHEAEH ST tEEENIERtempl, FFES AR
BIIER : template.NewscAIFEFHRIE—EER ; Funcs/AiEi§daysAgoEE EEREETMENER+ | fHR
EER ; REFAFParseREDHTIEE.

report, err := template.New("report").
Funcs(template.FuncMap{"daysAgo": daysAgo}).
Parse(templ)

if err = nil {
log.Fatal(err)

}

RRREE SRR T |, REEET RS E—(EEEsaiERR. template.MustEHBIERER]
LABSICEEEAr iR AVRRIE | B —EREM—(EerrorfEBRI2EL , tBlerror@&Enil ( WIRAZnil
AlEgHpanicEE ) , RREREBANIERE., BPHSES OB REEEE.

—EREC&RIE. 3T daysAgoRE. @B ARl , FAPSRieT LAER
github.IssuesSearchResult{EEENIE. os.Stdout{EE# HIRIREITIEE :

RIIEER B W2 .94 -


http://www.kancloud.cn

Go IBESEZ PR

var report = template.Must(template.New("issuelist").
Funcs(template.FuncMap{"daysAgo": daysAgo}).
Parse(templ))

func main() {
result, err := github.Searchlssues(os.Args[1:])
if err = nil {
log.Fatal(err)
}

if err := report.Execute(os.Stdout, result); err != nil {
log.Fatal(err)
}
}

TR — (B AR

$ 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

IRTEEFFIES html/templatet&EEa, BEMBftext/templateBEREIAPIFIERRES , (BEEINT—
[EAS=FreE B e |, B LUBERMAFREFIHTML, JavaScript, CSSERURLEEZEEEHRAIR
B, EEFHRETTLARR — LS RIIFENRZEMEE | tHIERERHTMIEEAKE | BEEE—EIES
BERBRRNEERE | ELEr R HiERAmY | AMmE iR Em.

TEHRREUHTMUSZ E Hissuedl5R, sERimportisEAHARE :

{% raw %}
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gopl.io/ch4/issueshtml
import "html/template”

var issuelList = 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}}</td >
<td>{{.State}}</td>
<td><a href="{{.User HTMLURL}}' >{{.User.Login}}</a> </td>
<td><a href="{{ HTMLURL}}' > {{. Title}}</a> </td>
</tr>
{{end}}
</table>

)

{% endraw %}

THNGSSERIRE LR T —ERHMAENES

$ go build gopl.io/ch4/issueshtml
$ ./issueshtml repo:golang/go commenter:gopherbot json encoder >issues.html

[El4.4587 7 EwebBIB=RPAERE. E{EissueB 2ZGithub¥ERMmAYIERE,
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Bsuss. iim|

s C N fila/{iome/'gopher/isswes_html

17 issues

¥ State User Title

7872 open exiemporalgenome encoding/ison: Encoder internally buffers full owtput
3683 open gopherbos encodingfson: performance slower than expected
69801 open jukescot mﬂdmﬂjmmmmmL wtlml 1 treal mlknsm:ﬂdd: A5 A0 EITor
4474 closed :Dp]'ﬁ'.‘]'bﬂli el =01 5 bedded non- d

4747 closed gopherbol
7767 closed gopherbot

4606 closed gopherbo

9587 closed ducd ; } 4 stri i
6339 closed gopherbot ndding/ieon: of ni i

1337 closed gopherbor encoding jeon: make "json” tag user settable

1150 closed josharian cmad/go: trace hitp viewer: “hitp: multiple response WritehHeader calls”
1017 closed gopherbol jeon crash o () gl

7846 closed gopherbot

2761 closed gopherbo

1133 dosed gopherbot

7841 closed gopherbot

Figure 4.4. An HTML table of Go project issues relating to J[SON encoding.

E4.47hissueiz BB R HTMUSEEERAVTHFSR | (BRERMAB LEEIIEESTEE & 1 < =/
BUissue, THEAYARIEE T MEIEKAissue :

$ ./issueshtml repo:golang/go 3133 10535 >issues2.html

Bl4.587 7 ZEARER. 515, html/templateE EEEEHFFHRFAER | BEIEFMIRATLIERIE
HNFEE. NRFEPERtext/templateBAYRE | E2M@issueifEESERR  Hb "&It" MUEFMHTE
WERNRFRF "< R, BiF "<link>" FRBHEREF—(EEETREE , BfEEEEHTML
MIEEBIISE | {KEMEEBEARAAIERER.

Bt LUEBESERNHTMLI=FEERtemplate. H-TMUERSRINEISTE  BESNTE. BEHREEX
FER S BRI S BIEfE(S{ERY)avaScript, CSSFIURL, THERIERED 7 mEEAARIEERY
HRFFEEENARER | AR—EZEFRE , BE—EEEAtemplate HTML=RFEREEEL,

ALl ntm =

L ) cC# file:///home/gepher/issues? himl

2 issues

# State User Title

3133 closed ukai  himlftemplate: escape xmidesc as &lttuml
10335 open  dvyukov x'net/html: void element <link> has child nodes

Figure 4.5. HTML metacharacters in issue titles are correctly displayed.

{% raw %}
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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)
}
}

{% endraw %}

El4.658 v HIRMERI B rEEEL. HPIEZIANERECHERINT | (BEBIRA.

‘ALROAsCApE Ntml x
o C file:///home/gopher/gobook/autoescape. htmi
A: <b>Hellol</b>

B: Hello!

Figure 4.6. String values are HTML-escaped but template.HTML values are not.

HMEEERR TERERFEPRESISE. — g  WRETHESHER  FECEEENE !

$ go doc text/template
$ go doc html/template

48 4.14 : AlE—(EwebiR#EEE , B —IXGitHub , ABEMBUGHRE. BEENHENEFER.
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RRE]

= ~(>
FEhE BRE
RETLEEF S —EZEa Ry T8 E—EE T , AMERLERTE S 2. RERIHETTLL
ER M —ERNIESEE/NNES , EBERIIMEET LU EAEEFEEAREE. AESEIIT
. —EREERERERER F HERMAE. ARNELEZE , $IlMHuUmEES K , REEIE—EEES
BERED.

HMAECRBEFZRHT. RE SRS —HERERERETREETE. AERNETRIIE—EE
ARIE | RRRWebRERS IZEHESIMBERRRSIEY | ErREMBUER PrGE R E SRR
RUEE. —EEENRIOIFERMAEHINNEERRERRE. ERRE. ERRENREHCIRS

EREZ A

5.1. EREZRR

REZPBERER. FAZ2EPIER. REEYIZR (5 ) LURREEE.

func name(parameter-list) (result-list) {
body
}

280 FER T RENSHBUNZEEER, EL2HFERSPEE  HEHZ2EHmAERM. &RE
B FREE T REIRIBENEERIUNER, NRRHRE—EAEGEENEREREE , REEYIFERDN
IRSRE T LAIBIERY, WR—ERSEEEASERIEETIE  BBFREEEHTTRE , FT2REEEE.
fEhypotEH &,

func hypot(x, y float64) float64 {
return math.Sqrt(x*x + y*y)

}
fmt.Printin(hypot(3,4)) // "5"

xFly 2242, 3MAZRAIFIEANER , REURIE T —(@Efloate44REIRI(E.
REEBALGTEZASH—REne. TEEER T, SEREERZHER—AREE , HREZERE
[BRVZEEY | ASEAIIRHRO0.,

NR—(ERETERERF , B2REEYIZR  ZREWELL returnsBRERE | FRIFREIFEELETREIER
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BR. BIMNEREEERREARA T panic 2R SRS FEEIRIEIE.

IFaNhypot—#k , MNR—AEFZEIREEGHERREE , B REEI SR LSRR, TH2(EZ

BREER :

func f(i, j, k int, s, t string) {/*..%/}
func f(i int, j int, k int, s string, t string) { /* ... */ }

TE |, FAf4EH4TES EE RS 2(@EIntE 2 EFI LEIntBEURIE(ERIREL blank identifier (&L : EITFX
RY_FF5R) A LSRR E S SeREIE .

func add(x int, y int) int {return x + y}
func sub(x, y int) (zint) {z = x -y; return}
func first(x int, _int) int { return x }

func zero(int, int) int  {return 0}

fmt.Printf
fmt.Printf
fmt.Printf
fmt.Printf

"%T\n", add) // "func(int, int) int"
"%T\n", sub) // "func(int, int) int"
"%T\n", first) // "func(int, int) int"

"%T\n", zero) // "func(int, int) int"

—~ A~~~

HRERVEERER R ERVEEST. WRMERSTZ A28 FNREEY RIS EFE—E | 30
EMERERRREEENERMEEAT. KEMREENEERAERITITEATECfIRER
USRS S SERARI R,

FRREERREARRERIEFRESERHES (28EH ) . EREAR , GorssRBMAS
HE , AL EIUNEBSHEEER S , Bt 2MREENEERHNRERAEMSIRER
o

RN, RBENAFERRER , EIACSERERANE BHAE SRR EIFERY
SHNENSIER  WEHEERN R,

E2EBENHNEE , AR 2EE2EE, HE2ETBNAZSHEESR, (BE , IRES
BIES|FEEEY |, WNigsEt |, slice(R). map. function, channelZF5EE! , E2neeZHIRREEIBN S A
BB,

(RETRESBMIBER A REEERIREE | ERTZREARIAGOERN. EFRIIZIAESR 7 NEUTH
o

package math

func Sin(x float64) float //implemented in assembly language

RIIEER B W2 - 100 -


http://www.kancloud.cn

Go IBESEZ PR

IR

5.2. IREF

REELARIERR , EEREREN L ERSEZIRERES. HfEMEENs  EBRETES88 08K
7, BIANEEIBRERRVEURASE. E4.460  HMIEBERE _XERERGEAEANGRT  E4AF6 , &fiH
IXEFEREEIEHTMLI 4,

TXRIRGIUCHEER TIEES golang.org/x/net/html , fB#THTML, golang.org/x/... BEF~NZEE T
—LHGOMERGRET. 48  SHEERIE. ERRUNRIE. BEITE. BREE. IIERE. HEETE
RUENEREG. MFELEREMAIIEEEREEZ , —23oNERE+  , —2HKZHGoE
SHFREEMS | ERERENIIEERDEER.

flFhEEAgolang.org/x/net/htmIfERapidl R, html.ParsetREGEEN—4Ebytes. fiEHT1E |, IRIE
html.nodeEBIHIHTMLEERHREEIREE. HTMUEGSRESERNGEENtext ( XA ) ,commnets (5
=) /R, ETERIGIFH , M ER/FsE< name key="value' >HZVAV4EEL.

golang.org/x/net/html
package html

type Node struct {

Type NodeType
Data string
Attr [JAttribute

FirstChild, NextSibling *Node
}

type NodeType int32

const (
ErrorNode NodeType = iota
TextNode
DocumentNode
ElementNode
CommentNode
DoctypeNode

)

type Attribute struct {
Key, Val string

}

func Parse(r io.Reader) (*Node, error)

mainFREETHTMUSERIA | BIEIREEREvisitEBlinks (§#% ) |, FHTEDHIEE inks :
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gopl.io/ch5/findlinks1
// Findlinks1 prints the links in an HTML document read from standard input.
package main

import (
"fmt"
"os"

"golang.org/x/net/html"
)

func main() {
doc, err := html.Parse(os.Stdin)
if err = nil {
fmt.Fprintf(os.Stderr, "findlinks1: %v\n", err)
os.Exit(1)
}
for _, link := range visit(nil, doc) {
fmt.Printin(link)
}
}

VisitiEREBEHTMLAYEREES | fEB—{EanchorstRRIhrefBIHES ink SIS L inksE NFAFEREET |
HRIEEEZFFEREE.

// visit appends to links each link found in n and returns the result.
func visit(links [Jstring, n *html.Node) [Istring {
if n.Type == html.ElementNode && n.Data == "a" {
for _, a:=range n.Attr {
if a.Key == "href" {
links = append(links, a.Val)
}
}
}
for c := n.FirstChild; c != nil; c = c.NextSibling {
links = visit(links, ¢)

}

return links

BTBREEMNMIFEERES , SREIINNHRTEL  VistERIERES. BLRTFENEFRIE
FirstChild$gEzk,

ZEHMLAGOMIEE ( golang.org ) {fEEEE , i&{Tfindlinks, Fff9lAfetch ( 1.5% ) HIEHE/ERfindlinks
RUEIN., TEVE ST SCRE,
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$ go build gopl.io/chl/fetch

$ go build gopl.io/ch5/findlinks1

$ ./fetch https://golang.org | ./findlinks1
#

/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/

ASEEEPHRAEERR | E2ERMS MEINRFELHEE | RIBRIRE ( https://golang.org )
A LAEEERRFRYurl,

RS outlinerh | FMEIBIREFRISTVBEZEHTMLUARME |, FabsinEE. ToutlineNE , Zi18%)
—(EHTMLITRESR , HURENE | HEd.

gopl.io/ch5/outline
func main() {
doc, err := html.Parse(os.Stdin)
if err = nil {
fmt.Fprintf(os.Stderr, "outline: %v\n", err)
os.Exit(1)
}
outline(nil, doc)
}
func outline(stack []string, n *html.Node) {
if n.Type == html.ElementNode {
stack = append(stack, n.Data) // push tag
fmt.Printin(stack)
}
for c := n.FirstChild; c != nil; c = c.NextSibling {
outline(stack, c)
}
}

B—HESEER  outlineB ANRIR(E | (BIRBEEHEBIHEEE. BoutlinesBBEEN , #ERAERIAY
EstackfVEE, WHRBENNEERE  BXAISstackiVEE | MARHREAENstack, A ERENRIER,
FAFEERIstackHRIFIBHL,

TEZ https://golang.org EEAIEELERE:
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$ go build gopl.io/ch5/outline
$ ./fetch https://golang.org | ./outline
html]

html head]

html head meta]

html head title]

html head link]

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]

P e T e B s B s B s B s B s S s B e S s M s Bl s

FANMRE LEERHATR | ABBPHTMLEESEZXERERMEREE  (BNAEEEEREERERIE

5.

KEBD ARtEne = (EARREIEA/NIREEERR | BRAVA/VECAKBEI2MBAE, BlEX/IMESIRBURERATR
B, BIrREREEAREEN  FREREa ; Rt EEENZeMRE. BB~ GoESER
ER  BRAA/NEERBINERIED). EEEHRMERERSAAOE R aHNZ2ME.

45 1 &M findlinksfCEESBEN. FirstChild3EsE A0SR |, 8B IaaAAvisit , MRS
RIS D - ARESERE , SREREHTMULE R HIEE R TR e,

5.3 RS REE H T E text SRS, SEAREMM <script> F <style> 7T BB TELE)
BERTITRM.

#RES5.4 - FERvVIStRE , (FEEEARIEE ARERV4EEE | images, scriptsflistyle sheets,
\ A Y
ZIREE

5.3. ZIRE(E

EGo , —(ERAILIRESEE. HMASEEZEHIFHER , FFEREETRIREIREEE , —&
RHEEIRIEE  Z—ARRELEFERER. TEHRFFERTNTREZRIEERRE.

TEEFRZEindlinksAIBUEMA. 1EXUEMfindlinksB]LAB CEHEHTTPEX , BEERAHMALBET
fetch, ERBHTTPEXRAERTERERIREE LT , EitfindlinksZ2H 7 2ERIE(E : iEE7IRMIEREE
f‘]xﬁ'ﬁ.:. , HIMLBY##res e LURIBHTMLE VSRS, | BIEEHTMLE®mARE | FEL)\%’:*EHTML{E//I%E
B, EEREWRAindlinksERERET , RAJRERMIRY/ OREREHY.
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gopl.io/ch5/findlinks2
func main() {
for _, url := range os.Args[1:] {
links, err := findLinks(url)
if err = nil {
fmt.Fprintf(os.Stderr, "findlinks2: %v\n", err)
continue
}
for _, link := range links {
fmt.Printin(link)
}
}
}

// findLinks performs an HTTP GET request for url, parses the
// response as HTML, and extracts and returns the links.
func findLinks(url string) ([Istring, error) {
resp, err := http.Get(url)
if err = nil {
return nil, err
}
if resp.StatusCode != http.StatusOK {
resp.Body.Close()
return nil, fmt.Errorf("getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err = nil {
return nil, fmt.Errorf("parsing %s as HTML: %v", url, err)

}

return visit(nil, doc), nil

fEfindlinks/ , B4kRreturnzga , &—RreturngBRIE T —4{E, BI=iZreturn , #&httpFfOhtmIEHAIEE
MEEEEGTindlinksAUTEAE. F—RreturnEHREERES | HittMEREIBfmt. Errorf(’§78)$AH:l
FARVEERER. WRfindlinksplIN4ER , &RiERIreturnsB i —ABRITESHNERRIBGAR.

Efinallinkseh |, BeffIwsS5kE(Rresp.Body#iBaRS | %%E&ﬁlﬁlﬁgiéfﬁo BEPRGORY LB B IE I A 52 A
AR , EREAEERMFEREENER , tLaFTmRasit. MsER, RItFfwEBzrEREL
=

e

SR FZRIEEREET , REGHAZENE—EE ARV RTINS ELEDEREE:

links, err := findLinks(url)

WNREEEAHEER , ATLU§E S EL4Sblank identifier:

links, _ := findLinks(url) // errors ignored
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—(EREAEBATLUE S —EE S REENREFRIREE , FEGIFRR 7 EfindLinksBHERIIEERIR
&, MENERBITER TEANFIeEE 28

func findLinksLog(url string) ([Istring, error) {
log.Printf("findLinks %s", url)
return findLinks(url)

}

BIMRARZZZ2HIRENS , JLS—EREZSSHEHIREUFRZRENSH, BASRDHRESR
EEAEET | BIEESEEdebugHRSE | BFIEFEIFEIMNTLIEHAERIERE. THRINHS
EERY

log.PrintIn(findLinks(url))
links, err := findLinks(url)
log.PrintIn(links, err)

NS ERTIEERIREENSSE. TEEDREERTREEERE , SE&E THER

func Size(rect image.Rectangle) (width, height int)
func Split(path string) (dir, file string)
func HourMinSec(t time.Time) (hour, minute, second int)

BARFHNGRFEEER , (B RV BEE—(EREEESHN—EEENRZE. il , ZREM , RERIRE
—{EbooABELHYIRIEERNREESEITMIT , errorfBEHIIRIEERREERVERSE , HREEAE
&l , P EESBENGR , CEPEERE,

WNR—EREASFIBRIRIEEEERIEES | IIEEZEERIreturnsEE AT LABIRIRIEE. B8z Bbare
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 = nil {
return
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err = nil {
err = fmt.Errorf("parsing HTML: %s", err)
return
}
words, images = countWordsAndImages(doc)
return

}
func countWordsAndImages(n *html.Node) (words, images int) { /* ... */ }
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BRIRIREEYIRIIRR  IREFERIREE , £LENMFH , S—(EreturndBRZHER :

return words, images, err

E—(EREEZEreturnsETLINEFTZIRIEBIER , bare return AJLURMUIBENELS |, (ERHEEAIEEELE
iR, E@EGF  MRFRRBFENSEENE | REEERRI2EreturnEERS return 0,0,err ( GoEHIRIE
{8 wordsflimagesfEEREEERIFIIAER | RIBEMIVERE | SSEAIRIERO ) |, RIE—REreturnZFHER
return words , image , nil, ERLIERE , FEIBEFERbare return,

4rE 5.5 : EIRcountWordsAndimages, ( Z2E4E4.900A5

48 5.6 : {Bgopl.io/ch3/surface (§3.2) fcornertRE] , #RIBERR , {HEMbare return,

5.4. iHsxr

FEGoh BB REHE 2 RERLINANEST. Ebilstring.ContainsfIstrconv.FormatBoolE&E , ¥R FEraE
HUENEDN Y RIFHVRIR |, (FEEI TR T AR, (RIFBRISKEEMR. ATERIENER | ELamE TS
NAEGE. EXEEERNERREN  SLURE |, {ERPIREN TR BRIE.

BEE—SoREEETMANSERE—ERG , heeRBETHIN. tbaltime.DateRE , ZREGEFFEBH
F2HiEERtime. TimeH R |, [RIERE—EZE (FE ) 2nil. BEBR TIES5 % panicEE. panic2
REWREREAISTE , TRBETEESHMbug, —(ERFHERKEFEZESEpanicEE,

HRAEPDREMS | NEELERESHINET. ERERERNREEH TEFREEHR. 2{Ep)
¥ (HTET/OBRFRIREE SHER HIRERIRE | EFRBERIEFET SREEREEAEX
B, BN RRSERTER. BLt , EXXAEHRBELFERIREIR | B A ER SRR RIRE.

EGoViERRET , IER SN EAPHIERREFAFREN—EEEEMED | EFETREUERRR
RRETERIRERZ—.

HRFPLISE TR EERTEIERNRE , eMERE—EZEMIREE , BEEHRE—E , KEESE
AMEE. IREHAHMNERESE—E , B/MIREETAZE—ERHBE  BEFGEEk, b
4N , cache.LookupLBRIME—IRE R key ANFE , AREAMUHB T LUZIR FERVSTVARS:

value, ok := cache.Lookup(key)
if lok {
// ..cache[key] does not exist...

}

BE , BEKMIRRALE—E , THREH/OBRMENS  AFFEE THESHERERE. Bt , Z5MIR
RIHER B - 107 -
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EABEMEENMEIER |, MmEerrorfEEY,

AERerror2E 488, HfSESTE 7EOEENSE | UNTEERRIENTEZ, IREHKME
EifHerrorfBRIATRERE nilgiZE non-nil, nilEREREBNEITAID , non-nilZ_ERKLEL, %Tjﬁﬁnon—nllﬂ’ilerror
88 BRI LUE IR R errorfYError iR B ak & #h H R ENES =T R FaEUAVEERE R,

fmt.Printin(err)
fmt.Printf("%v", err)

BE , ERERENoN-nilfYerrorfy , EBRIRIEERAREZRI(undefined), BLERERRIREEREZFEZ
Bg. #AM , B DREEEEERS  MATRE—LEERIRIEE. i, EEBOEERER

¥ , Read REEREFTLGEBRNFHELANIERER. HRNEERENR  ERNEESREZETREEY
FREBENEE  BRiEER. EEREENREEES SR | LUMEREMASR,

EGorh , RENEITRAIFZIRIEERES | BLERERNRREEEHEMNIEER
(exception) , E#EEGoBHIRBPLASREVE TRNEFRERERRIES. WAGOEREERHR (A&
LB EW R PR IR IR RATERIZIRNEEER | Elbug , MAEBREA MR M AR e
ix. HIIRGORIEFE MBI PIAFES. 9NMA.

GolgtkaRaTHRE BN AN R AL EER AR T REERTS | SEEERUESIT ISR
BlEESRAYEL  EEREEN—MERIER. EREEFEINEFERRER | SEERERHER
RRERREAERAS , BLEEEMEER  EXAEIEMER.

IFEL , GofSEESImMsEY (Wifflreturn ) [RIBEE | B EHIBABEE SR HERRE.
{% include "./ch5-04-1.md" %}

{% include "./ch5-04-2.md" %}

FRENE
5.5. REE

EGod , B EIESR—4B(E (first-class values ) : REVMGEME—% , HEEE , oJLBERELEMD
B2, BRGERE , CREGRE, HREUE (function value ) FUFRREIIREERER. HIFAT :
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func square(n int) int { return n * n }
func negative(n int) int { return -n }

func product(m, nint) int { return m * n }

f:= square
fmt.PrintIn(f(3)) // "9"

f = negative
fmt.Printin(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

REFERIAIEEREnil, FABERNIREYEZS Epanictdsz :

var f func(int) int
f(3) // WEAMERNIl, &3 fEpaniciE:R

EREMERJ LAEENIIEYER :

var f func(int) int
if f1=nil {

f(3)
}

BEREUECEEATLLRR , BABERAREEIFRmaphikey,

REEFEEHAINMEETINBBEIRRSELRE , TAERTR. BEETESFESEHRN0T. TH
RIS 7 AMAEAEERIS. string.Map¥i=fFePRISEFFTEAadd1RE , HisEEadd 1R
ROIRIEEAE AL — (BRI T ERIRIEASARE.

func add1(r rune) rune {returnr + 1}
fmt.PrintIn(strings.Map(addl, "HAL-9000")) // "IBM.:111"

fmt.PrintIn(strings.Map(addl, "VMS"))  // "WNT"
fmt.Printin(strings.Map(addl, "Admix")) // "Benjy"

5.26pR9findLinksERENE R 7 HBN R visit BEFIR(E T HTMLEERIFFEERE. ERREE , BMITLUS
i RS REHIERE TR FERAABEE D i | (EIS M LIS FERERESE | (EMEERETAERIERE.
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gopl.io/ch5/outline2
// forEachNode#t¥iE @520 B2 Apre(x)Flpost(x).
// prefpostER AT,
/] BEZ T 4EELZ i, pretiEa A
/] B8 |, postiaEaA
func foreachNode(n *html.Node, pre, post func(n *html.Node)) {
if pre = nil {
pre(n)
}
for c := n.FirstChild; c != nil; c = c.NextSibling {
forEachNode(c, pre, post)
}
if post = nil {
post(n)
}
}

ZREUEW2{EREUERZE , ool EERAIZFH R RFlshMETR. BT ERAAE ERAIE
4, ER{EAGIF , IREFK5E startElemenflendElementi{E R E AR H HTM LTI FRIERFNERIE
& <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)
}
}

FERIAHSFI Rt Printfl—E/NKIDi S HRMEE. %*s P * SEFHRIAER —E=R, &
BlFep EREmHEERS depth*2 HERNZE , Bi"" | REFHHHTMUZE,

WNRFAPHE T EIERFAAforEachNode :

forEachNode(doc, startElement, endElement)

EZRiAJoutlinef2/FAREL , FMHEEI T EMNEFARI R EAS
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$ 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>

YZK%Ei%ELX&ﬁ{IEE%E’JETE ( < ahref=".. ﬁ%ﬁ%ﬂ@%ﬂﬁ@ﬂjaﬁ}? ?%*%EE’JTU% ( ED%
<img/> & <img></img> ) . A& , ﬁE‘é&F‘%‘E@HﬂE’Sﬁ‘%ﬁEﬁEO (FR11E)

& 5.8 : {EXprefpostRE] , (FEIREMHRELAAEANRIEE. RBfalsels , frikforEachNodedhrIiERE.
ERIBSRAIAISRE ElementByIDIREY , IRIBRFMARIJERSE—EHEEGZIdTRENHTMLTE , B
RINR | F1EBAE,

func ElementByID(doc *html.Node, id string) *html.Node
&5 5.9 : BRI expand , 1§sHRY " foo"BRE("foo ") HIRIE(E,

func expand(s string, f func(string) string) string

24 A ES

5.6. EZEREL

AR BRI EEONREERPIRE | BEREFEE ( function literal ) , HFIFTERBE—IR
® , HHIREXNPER—(AREE. REFEEVEEAREEPEM , ERERfuncEFEIRBR
e, RYEFHEE—TEREN  SHEHABERREL (anonymous function ) ,
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R FEEAERPEERFREES  BERE. BEEERIL , BTS2 BiZE strings.MaphJEa
H

strings.Map(func(r rune) rune { returnr + 1}, "HAL-9000")

FEEENR  BREEANERNRENT L MERYEAIRIE (lexical environment ) |, BERKRERE
EREIPEAIAZPRE AT LAS | sz RV EE |, IR

gopl.io/ch5/squares
// squaresiRiE—{EEZRE,
/] ZEBREER A EIRE T —EEFES.
func squares() func() int {
var x int
return func() int {
X+ +
return x * x

}
}

func main() {
f := squares()
fmt.PrintIin(f()) // "1"
fmt.PrintIn(f()) // "4"
fmt.Printin(f()) // "9"
fmt.PrintIn(f()) // "16"

BREsquaresiRBH—EREELE func() int BIREL. FisquaresfI—RFAFE 4N —ERPEEXHiRIE—
EEZRE. BREAREZRENET , ZREES/EXRVENL , BREXFES. S XFEMAsquares
i, SEREZEXEE , HRE—EFNEZRS. FEZRERFINEE"EEE,

squaresg9fl 728 , REUEA @@E RS | 1IBECER TRRE., TEsquaresHEZRIIER NEPREILAGS
EFIEFsquaresHRIEEPE R , BRFREERR %SZ*EIsquarestFl FEEEs5|/H. EMERSEBREIF
SRR EEATLERYIREA. Goﬁ%%ﬁ’@ ( closures ) IHHEIRREUE , GofZERsE IEREEIMED
.

BEEGT  HFIEZIEENERBIAHCRIEREGRTE @ squaresiRiBE , BEx{HARTURIFIERS
EPo

BT, Bfistm— ARSI T  FRER—ERE : e —LstEHRE  BEFESEmE
Iz, EATA TRIERES LN ERRENSE | HMNEEEREL—EHE | SEREY Ak
RIZIBFF2ER , BEEEBSThl. SEFZAYRIEFZNT
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gopl.io/ch5/toposort
// prereqssiix v BHERRIZEHIBIERIE
var prereqs = maplstring][]string{
"algorithms": {"data structures"},
"calculus”: {"linear algebra"},
"compilers™: {
"data structures”,
"formal languages”,
"computer organization”,

L

"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"},

EEMERRE AR, (S5, RIERTLUEHERE. BEFERRTHIE | BRI G

AOMEERERS. REfA  EHEZIEIR | BRI ERERHEEE |

BRRR TERE BB T HTEERAIFER.

func main() {
for i, course := range topoSort(preregs) {
fmt.Printf("%d:\t%s\n", i+1, course)
}
}

func topoSort(m map(string][]string) [Istring {
var order []string
seen := make(map[string]bool)
var visitAll func(items []string)
visitAll = func(items []string) {
for _, item := range items {
if Iseen[item] {
seen[item] = true
visitAll(m[item])
order = append(order, item)
}
}
}
var keys []Jstring
for key := range m {
keys = append(keys, key)
}
sort.Strings(keys)
visitAll(keys)
return order

RIIEER B W2
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EERRHFEWERBRE R tBR—EEE (£ LERFIF+  RfIExRBET

visitAll ), BSERREEEREEEE. NRADAMED , REFEEEZEVISHAISE , BfitEE
IEER R A E 2 R EL.

visitAll := func(items []string) {
// ...
visitAll(m[item]) // compile error: undefined: visitAll
// ...

}

fEtopsortdh , ESc¥iprereqsdfikeyHEF , BiFvisitAll, EBprereqsiatiEY] R MAREEHAY
map , FTEIBRERAFEEERN , EREREREXEfTtopsortSEIAVE HERRE—1RAY. topsortAJE
HAERWT:

1: intro to programming
2: discrete math

3: data structures

4: algorithms

5: linear algebra

6: calculus

7: formal languages

8: computer organization
9: compilers

10: databases

11: operating systems
12: networks

13: programming languages

R MEEfindLinksiIE@(F. BFPHSAIASHBEIZI T IinksBT |, §REEDRRExtract , 5 /\ERMZ
BXARIEERE. FNEBREWEEIN , BRERFRNVIstERE, ZESRHEEFFNEZRINEN]
., fEExtractd , fFBforEachNodel@EHTMLEMH , BRExtract EFE BT IRFEASERIRIFAER, | AL
forEachNodefpost2EHEE NIl
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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) ([Istring, error) {

resp, err := http.Get(url)

if err = nil {

return nil, err

}
if resp.StatusCode != http.StatusOK {
resp.Body.Close()
return nil, fmt.Errorf("getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err = nil {
return nil, 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 = nil {
continue // ignore bad URLs

}
links = append(links, link.String())

}
}

}
forEachNode(doc, visitNode, nil)

return links, nil

}
FERRIBE ZBIRNRAM T B0E | IRTElinksth R AZhrefBHHIRIAE , MEEIB
resp.Request URLEFITIERYE. EITE , BLERLAEHREINTIEE | JUEERhttp.GetanfA.

FEEMERYZ OB EEE. TtopoSortAyflFo , BERER IFXEETREE , FEHEEMET
HERTNABERECREER. E585  HfIZ MBITHREEEEERESER.

THHNRHER T ERELE L. AREFERAN—ENRIFIREYIRM—ERES, FnEsxRTFrE
[ErcRERRstringffE, ERELELIZRSETRAA—XI. SRITEER , SRE—ESFHHE
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TTER. EETERERIAZGFHEIERTR. EfFpMEIRFRIMBITREMRNREE | breadthFirstiRENE
1T8ER, BT ERE—ETEMLREMmAR , ABPEE 7 —Emap.

gopl.io/ch5/findlinks3
// breadthFirst calls f for each item in the worklist.
// Any items returned by f are added to the worklist.
// fis called at most once for each item.
func breadthFirst(f func(item string) [Istring, worklist [Jstring) {
seen := make(map[string]bool)
for len(worklist) > 0 {
items := worklist
worklist = nil
for _, item := range items {
if Iseen[item] {
seen[item] = true
worklist = append(worklist, f(item)...)
}
}
}
}

MGFMEERT3MERENIERR | appendfI2E “f(item)...” , EHHREN—HATTE—EERINEIworklist
.

EFAPIMEEMEEST |, JoEAVEEIRurl, crawlRE(Ei§URLESH | IRENESRUFEEE | HSEmHmiEzR
B, BEFIEigcrawlEE281EIRE S breadthFirst,

func crawl(url string) [Istring {
fmt.PrintIn(url)
list, err := links.Extract(url)
if err = nil {
log.Print(err)
}

return list

R T EEERRIEST | FFIRaSTRARNZSEUERmaYEaaMurl.

func main() {
// Crawl the web breadth-first,
// starting from the command-line arguments.
breadthFirst(crawl, os.Args[1:])

}

EFRAME https://golang.org Bt , THEEFIS S
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$ 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

BTSRRI A AR R E B ISR A AT | EFEITER.

#RE5.10 : ERtopoSortiREL , BmapETI H{HEIRETkey RIS, BRREERAVIEREE (ERAME
R ) R

&ES5.11 . REGERBRIZEEMEDRR T RIERE. StEtopSort , EHEBERAIGREFIYE.

#RE5.12 : goplio/ch5/outline2 ( 5.585 ) BstartElementflendElement:F T £FE&Edepth , #§E
PHESRERZRE , ffEEZoutlinedhRIEEEE.

4RE5.13 : (Bcrawl , (FEBURFEIRNER , VB, oJLIAEBSRIFFEELER., ERFKRER
WBiFE THER. RERVImEREgolang.org T , MiAE{R{Fvimeo.com THIEMH.

#RE5.14 : {EAbreadthFirstiBEEtMEURERE. LAl , topoSortBlFHAIZIEKIEREE: (BRE ) ([EAA
STEMASUG RS (1) |, IRETEIMRAY A SR B EAREE ( ERE ) .

{% include "./ch5-06-1.md" %}

TE2H
5.7. A B2E

SYHEVENREEERUESHRE. BHARFIFHEmt PrintffIRIAREL. PrintfE/cEIT—(ER
WEZE  ZERIERESRRESEL

EEPETESHREN , FECSEYIRNRE—(ASSERE RN LERAR . | ERraEEE
RIS HERNZIREZE.
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gopl.io/ch5/sum
func sum(vals...int) int {
total := 0
for _, val := range vals {
total += val

}

return total

}

suMPRBNRIE(ER(EINtEL2EEVF], EREEE valstEEEERE]] inthuF. sume]LURK{EFEEE
AintBIZE -

fmt.Printin(sum()) // "0"
fmt.PrintIn(sum(3)) // "3"
fmt.Printin(sum(Z, 2, 3, 4)) // "10"

£ LERINEET , ERERNRIE—EEE , HERRZSEEREEET , BICESEN—EAERS
HEEHRARE, WRFRSHEERDAEE |, BfRRAEEGsum ? ERERE—ESEERINLE
BFF. TERIESIDEEE LA FHh&RE—IFEDHERE,

values := []int{1, 2, 3, 4}
fmt.PrintIn(sum(values...)) // "10"

HEPATE B ZEREAEE | - int R2ERVTRERIRGIIAEE | BB L , TESEREFLTIA{E
REHHIREERE.

func f(...int) {}

func g([Jint) {}
fmt.Printf("%T\n", f) // "func(...int)"

fmt.Printf("%T\n", g) // "func([Jint)"

‘W“’Q%ﬁuﬁﬁié—ﬁ%%&ﬁﬁﬁ’ﬁﬁ‘t{%?ﬁ% TERerrorflREWSIE T —ELUITSRFEER , LBBIVCRIERE
REZRRBIR—EEANGERT | RZUESEREAT LRI Print ESHIEIVLFIT R,

func errorf(linenum int, format string, args...interface{})

{
fmt.Fprintf(os.Stderr, "Line %d: ", linenum)
fmt.Fprintf(os.Stderr, format, args...)
fmt.Fprintin(os.Stderr)

}

linenum, name := 12, "count”

errorf(linenum, "undefined: %s", name) // "Line 12:

undefined: count”

interfac(ZRTRERIGE—(ES T LIRKIERERE | BPISERTEZFENE.
RIH(ER B 0 - 118 -
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& E5.15 : REIHEUUsuMBIRTE2EEREImaxfimin, EEANMEZEEF , maxfIminsZd{ARE , BREE

DI LEZ ERINRAS.
#R55.16 : =2 ERAMstrings.Join,

5517 : iREZ 28 RARIElementsByTagName , REUZW—EHTMLEESLRIEHEAVEE

2 IREREERERSZ IUEARETTR. THAWH 7 2EMF

func ElementsByTagName(doc *html.Node, name...string)

[I*html|.Node

images := ElementsByTagName(doc, "img")
headings := ElementsByTagName(doc, "h1", "

Deferred &

5.8. DeferrediR &

TODO

Panic&E=E

5.9. PanicE=

TODO

RecoverfglEE R

5.10. RecoverlERE

TODO
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F3iE
SB/NE ik

WEOOFRHARRS | HEESRIZ(OOP)HR T I L ERMHEFIRE el | FiZRETFFREX
B FEFRRYRE S EPE R T HOOPHISZH , gorB= tBAMEISh.

FEIRBWARIIEZRIAMENOOPRIES | (R FIRVEMNE  —([EHSREEEME—ABEREEE
—(EEE  FEESRTEEE—LI5E  M—ESZRIR—E—EAMSREE MRS, —EmRE
SHEFE R FRREEBIEMEEIRTE , BREREEHRIAFHAFTERREEFESR |, M2
fEENT ERIE LB,

ARLNERS |, FIELMER T IEEERERMHAN—LTL |, tbiitime.DurationiE(Ez82AYSeconds 5% :

const day = 24 * time.Hour
fmt.PrintIn(day.Seconds()) // "86400"

HBE2.58F , TfEHR T —(EBSHIGE |, CelsiusiEEIRYString/3iA:
func (c Celsius) String() string { return fmt.Sprintf("%g°C", c) }

EAREF , OOPHRIENF—H , BfIERIRERINAERMERMERTE. BfISBEZIOOPHRZRY
MIERRSEES | TEANES.

yEhr =iz
6.1. 73 52RH

EREERR  EERFZRN E—EEE  BIR—ESE. EEMINNSHES%REPINZISEEE
L EMEERREEEEER 7 —EE Sr5E.

TEREHFIE—ETZ0F |, EEFlF1Epackage geometry T :
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gopl.io/ch6/geometry
package geometry

import "math”
type Point struct{ X, Y float64 }

// traditional function

func Distance(p, q Point) float64 {
return math.Hypot(q.X-p.X, g.Y-p.Y)

}

// same thing, but as a method of the Point type
func (p Point) Distance(q Point) float64 {

return math.Hypot(q.X-p.X, g.Y-p.Y)
}

FERICIBEBMEMINRIZEp |, METiERYZ KRS (receiver) , REAREIMHSRESE MOIBESAR—
[ESEER "R EHREEER" .

EGosEST , HFIHASGECESIMRAthisaiE sel(FREILRS | FFIRTLUESRIRZERITERHIR
¥, HAREESINIEFEESHRERD |, MURSEES ZBEREFN—EEISEER MR, &
BrESHEIAMERREEANSE—EFE |, LIEEER T PointlEF&p.

ERERREET  BREEZEREELER AR, EMEEERE—FRN SRR EES
ERFZEL. TEHRAF

p := Point{1, 2}
g := Point{4, 6}
fmt.PrintIn(Distance(p, q)) // "5", function call
fmt.PrintIn(p.Distance(q)) // "5", method call

ALER , FEANMEREEEREREDistance , (BRANRBIEEESR. F—(ADistancefYTHAERR EH/
=R S geometry.Distance , a3 __{ERIEEFAMIBIEZRAIPoint , FEAREAYEPoIntiE FEEAY
Point.Distancef5%,

1E7&p DistancepIRiZT I HIEER: | ARMERESEIIHEPpIEEHRAIDIstanceTiEN 1T, HiE
SR ERAREE—(EstructRENIFE | thillp X, HRGEIFREERER—wmE=HE |, ATLAANSREAM
EEEBIA—EXITARTRE | fmeEargikis , ARERAp XITSALEGET | EEREETIER).

R EESEERESEE S AN RATME , FfEADistancelaAR =R , AEIAIDistancesd g T A
EFEELERIDIstanceFiE. ZEHFIPRER—(EAPathfEE! , EEPath{F—(ERERNES | HELLGERE
PathzEZ—(@ENYDistancefy/37%.
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// 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 := 0.0
for i := range path {
ifi>0{
sum += path[i-1].Distance(pathl[i])
}
}

return sum

}

Path@—{Em&HIslicefBEY , MARPoIntBBRAYstructiER! , AMBPUKAT UBCESRS L. Taes4E

IFEERAEERZE—LE | GOMRZHENERHRATES AN, BEILEGoESE , BfIR—L&
BEEE. FRFER. slice, mapREZ—LEMIIMTRESE. FETLURZRAEERE  EEFE—

{EfgetakE—(Einterface,

mifEDistance7siZBARERVEREL, ffIMmiES A< EiRBIEARRE , FEPathiyDistance T A B ENELH
FAPoint.Distance5, &3R5t B EHEEZANZRAVRRIIRE.

A IPRBER—EFTDE  SHTE=ATABER

perim := Path{
{1, 1},
{5, 1},
{5, 4},
{1, 1},

}
fmt.PrintIn(perim.Distance()) // "12"

£ FEm{EZIDistanceBFAAZRIFARAT | fRiZssZiRIB 2B UK ES R A E B e IRV 20
—(ERE., F—EFIFpath[i-11BEEFRIEEELEPoint , EtbPoint.Distanceis (@5 A#E ; T35 _(E
5l FhperimagJzEELEPath , FittDistancesffRYEPath.Distance,

HIR—E4AERVEEE , HASNAE A EEE—RGES |, BEFRNERAI LB RENGES |
NFEAMNEEPointFIPathiERE DistancelEERFAAE ;| FRLARKMIZ B U EIFE AR ZRINNEEELIZ 2K
HlRIE: | tbiPathDistance, ERHKMEKER T HALZ REPI—LFIR - HiABILIBE. B3
EE/NEBNRHREETFER R  AERMALMEREEEREST , MULBKESNEF , THE
Bl= -

import "gopl.io/ch6/geometry”
perim := geometry.Path{{1, 1}, {5, 1}, {5, 4}, {1, 1}}

fmt.PrintIn(geometry.PathDistance(perim)) // "12", standalone function
fmt.PrintIn(perim.Distance()) // "12", method of geometry.Path
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st | IRFPIEA S IEEFTEperimiddistance , EFEERE£geometryfI8E |, FIHRER , BEH
RPathEEZ&Es 7 —ErJ L EZMARDistancersi% , FILAFFIRLIEZRE perim.Distance(). HER
ALIMTIRE T | (FEREZEEEER. ARAEGoER/INIARSFET LEE  EREMEN.

BERIgE RN E
6.2. ERRIEETERANGIA

ERR—ERE , S HES—([AZHEETER IR ARSFEEF—EEE  SEZRERIEP—
ESHEEAATKPIFEERDETEENRLER | BRERR FMRFINFERRE T, HERIFF
EERREFRKERIEHRIGE | EEERZEEEASILEANR | B LIREREHMARHRK
BRGE AT

func (p *Point) ScaleBy(factor float64) {
p.X *= factor
p.Y *= factor

}

E@77E08F2 (*Point).ScaleBy . EERNEIREVEN ; RBIERIGEEEFEN JeEWIEREE
*(Point.ScaleBy) ,

EREERE , —RBOEWRPoINtEEREE—EISEHERZKEIAIE | IBEERTEPoINtRIFTAE WS
FE—EfEEREES | EMERIBLEHATREERSHRIERRE. RAEEETN T EENEERRT
Er— TR ZERTE.

EHEE (Point) AHERMEFIRIEEH(*Point) , A RAIRES MR ZIRENMERIES. Wik, BT
BrlyEs  EBAEDIAN  R—ERRAL AR —ERHIE | BRAFEBRERKESTRY , bR
EEESFF

type P *int
func (P) f() { /* ... */ } // compile error: invalid receiver type

BEF BT (*Point).ScaleBy | EZIRMH—(EPointiBAURYSEEIAT |, & NEIERR.

r:= &Point{1, 2}
r.ScaleBy(2)
fmt.Printin(*r) // "{2, 4}"

BEIEK
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p := Point{1, 2}
pptr:= &p

pptr.ScaleBy(2)
fmt.Printin(p) // "{2, 4}"

HEEK

p := Point{1, 2}
(&p).ScaleBy(2)
fmt.Printin(p) // "{2, 4}"

NBEREWESZELRM., =ERIR  gom=ABEEEt T TERIBM. WRZEKESpE—(EPointiE
BNEE  HEESGEZFE—(APointEiHH{FRZIE:  HFIUTLATEEESENSEE

p.ScaleBy(2)

s 2 e B IR & pAFEScaleByiEE5%A. EEMRDEZEEANR "E8"  8ifstructER
FEEbap.X , LARarraylsliceARITEL L ANperim[0]. FefiRaeiEmiE—(EH XBNE it p AR 2R
EETgix , AR EENN b RERIEE

Point{1, 2}.ScaleBy(2) // compile error: can't take address of Point literal

BRFEFTLUB—E *Point EixAVEKESSFARPoIntlF% , AEFKMILISEIISRILZSEEE |
SRS AR * REEZEEER., FENTEEOSRIMEIUEEAN * EEERFET , FLATEE
SRS AFER

pptr.Distance(q)
(*pptr).Distance(q)

& EBRYEEGF R RERIFE LR , FRLBFIHEE—T | BB —ESZNLZHERRENS , tHETHE
=RERRENEE—EF AR LAY :

RN B S BRI S E0ER | tLAImE R RRE TaEERRERE T .

Point{1, 2}.Distance(q) // Point
pptr.ScaleBy(2) // *Point

B E RIS 2 BARRT , (BIREEE 2 REE *T | EEER TR-28 2SR FIEUE SR

p.ScaleBy(2) // implicit (&p)
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pptr.Distance(q) // implicit (*pptr)

SNERABEITRIFRAE /5 A BB R A TR B CARMMIRIER (AR *T) |, B REERENEMEZEH | #
BftAEH—Em A EEE—EERER. tiltime.DurationfiSEAEE! , ERBES AR ERS
HEE—D , BREFREHENREEFR, BRNR—ESEEREHFRENES  (FREERREHE
ETER |, AREFREERIREARR NSRS, tLal{rEbytes BufferfisiElT T#HE | BREEAJRE
DI EFRRHSIEERRERNEME  BER LEEONHSRE—HH. REEHZRENEEET
(BRI REE B HREIMIEER.

Eat | (FEEERAIES  HETWA

1LAE{RAImethodRIreceiverZigtHiRELE ZFREHEER | BRI NEEISH/AHEHREUE TR/ |
ARna D B (MERRLEER

2 EZBA—(Emethodidreceiversz g2 RIFSEHRENS | (FREEEMAENAR , F—HEREME
HRABERARGIA  MRBARIHEHEENR , ARSEEKER | S HEENRRREIEHEE
{ERreceiver , B R—EEES , IEEETHHREIERRNNEE—RAFIIL | MBIREEET TR,
AECHECTHIAEEBZRRERA.,

{% include "./ch6-02-1.md" %}

BB NAEIERE R EREE

6.3. BB NEEE K REARE

KEZEColoredPointis{E4EEY :

gopl.io/ch6/coloredpoint
import "image/color”
type Point struct{ X, Y float64 }
type ColoredPoint struct {
Point
Color color.RGBA

}

BEfsE2n L ColoredPointERE—ER = A= &RIstruct , (BEE2FKFIAMEPointiSEXEELERNE!
ColoredPoint?RIRHEXFNYEMEFER. GHFIEAAGFEZINIBME , NERAILAFERFIEER
ColoredPointiF5E|—fEaiZ BB , HEEESSPointiEEFEEN—IFE , REBEE L
Boil. MRFMEEAEE | HMALBEEZEEBHRANFEFIZColoredPoint BEBIIFEL , MXREAR
EEEAAREHPoint , LLANTFEIEHR,
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var cp ColoredPoint

cpX=1
fmt.Printin(cp.Point.X) // "1"
cp.PointY = 2

fmt.Printin(cp.Y) // "2"

Y Pointsh /5 2F Pt EEEILRIAEE |, FAPITLUEColoredPointERY B /EIE I B8 KA FIPoint BAY /5
;% , ENffColoredPoint B3 B2 IHELE /% ¢

red := color.RGBA{255, 0, 0, 255}

blue := color.RGBA{0, 0, 255, 255}

var p = ColoredPoint{Point{1, 1}, red}
var q = ColoredPoint{Point{5, 4}, blue}
fmt.Printin(p.Distance(q.Point)) // "5"
p.ScaleBy(2)

g.ScaleBy(2)
fmt.Printin(p.Distance(q.Point)) // "10"

PointfBRI75iA 5 IN T ColoredPoint, RIEEST\ , NERALAERAMIERFRITHIZSRIEMIEE |, &
PIRTLAR RS eI/ BRI DA | SARER/INVEEINTS A | ZEBICEfEGIER,

AR NRSENIPRERHMAHRAES UERAERE | oIS EMAISIEPoIntEF—EELE , M
ColoredPointB{FEFAEsE 4R LT , &5 ColoredPointE{E"is a" PointiERY, (BiEEERAVIER,
s L EflFEiDistance AR, DistanceB—{EZRERPointiEE! , HoHARE—(EPointid ,
FRLAREqBEEPoIntEENERERE , MV ERRAMEREYE, ISR EREqEREER THERR

=93 .
I/qpk .
p.Distance(q) // compile error: cannot use q (ColoredPoint) as Point

—{EColoredPoint{f A~E—{EPoint , {Bftt"has a"Point , HfEEBE#EPointiEEREE| \ADistance
ScaleBy5i%, MRIFEHNRERNAENREERNE , Vi FREI5E R38R EMEEINIB LT IERET
BRERFAAE A TENEAEEFER -

func (p ColoredPoint) Distance(q Point) float64 {
return p.Point.Distance(q)

}

func (p *ColoredPoint) ScaleBy(factor float64) {
p.Point.ScaleBy(factor)
}

EPoint.Distancet B —EAR TR AK | BRIEIEMERZp.Point , TIARp , ERT , fEPoIntiERYTS
E8 |, {REFEAZIColoredPointhHEHA=ERAY.

RPN BRNER TR TR —Eam R BERES | EERR MRINZ AR EERTES I NEERIRY
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P (ET | SRR RRBZIEIERNEHRER). MG —EEEREER M A= EREEHE
REMh RSS2 FIRIREEE. TmEIS{EColoredPointfIEBAAER ¥ —{E*PointiIigst.

type ColoredPoint struct {
*Point
Color color.RGBA

}

p := ColoredPoint{&Point{1, 1}, red}

g := ColoredPoint{&Point{5, 4}, blue}
fmt.Printin(p.Distance(*qg.Point)) // "5"

g.Point = p.Point // p and g now share the same Point
p.ScaleBy(2)

fmt.PrintIn(*p.Point, *g.Point) // "{2 2} {2 2}"

—{Estruct( BRI o REE B ZEERFER. FHFI§ColoredPointEZxRE FEIEH :

type ColoredPoint struct {
Point
color.RGBA

}

RGN EESHEAPOINtFIRGBASERIRIFIETI % | AR EZEZRE ColoredPointhRI7gik. B
AErama T —EIEIERR R AR | tbillp.ScaleBy , EEBAAKERERTEEIAEERScaleBys5ixk , A
& ColoredPointRIAERFERAMIS INRITTIE | REEHPOINtHIRGBARINERFERS INRITTE , RE—H
IEFRE T, WNRIEERE MR R rr g e , LLAMRER—REEMEREZRITTE.

ToiEE R 2 ER (RPoint) S B TS RIERERTIES LES | (BRZE TR , BLHRERFHEESstruct
FERERDABE T FR.

TEE—@E/trick, EEGFER T BERNcache , EFAMESAIINEERER , —([EmutexBEFE
(89.2)FNEFr#R{EAICcache :

var (
mu sync.Mutex // guards mapping
mapping = make(maplstring]string)
)

func Lookup(key string) string {
mu.Lock()
v := mapping[key]
mu.Unlock()
return v

}

THIEERAEINE LE—HRY , ERWESRIBRIZENE T cacheig@struct—ENR :
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var cache = struct {
sync.Mutex
mapping maplstring]string
X
mapping: make(mapl[string]string),

}

func Lookup(key string) string {
cache.Lock()
v := cache.mapping[key]
cache.Unlock()
return v

KIS EER r —(EFEEREMENREE | cache, EEsync. MuteX%ZEﬁm%Ji‘zﬁ“h)\EUTiE{lEstructi
Hlock#IUnlock 5B ER S INE T EEEREET T |, EEHfIaes0Ll—(EfSEEE T AIEE £ ETH
TInsERREEERE.

FAEMGEREL
6.4. I3iAEMEIERIERN

HAEHEE—EDE  HEERE—ERENEHT , IERAYp.Distance(fZa | BIE EASE DML
R TtERIBERY. p.Distancellff "EERR" , BESRESIRE—ELEE"->—@E&5E
(Point.Distance)#PERNFERIRE ERIRE. EREREFLINEIRE HIKH&E%ED_HEZM% EIEE)Eks
AEEEERESRGET  EREEERNTEERT) , EEBEARENZS

p := Point{1, 2}

g := Point{4, 6}

distanceFromP := p.Distance // method value
fmt.PrintIn(distanceFromP(q))  // "5"

var origin Point /70, 0}

fmt.PrintIn(distanceFromP(origin)) // "2.23606797749979", sqrt(5)

scaleP := p.ScaleBy // method value
scaleP(2) // p becomes (2, 4)
scaleP(3) //  then (6, 12)
scaleP(10) //  then (60, 120)

E—EASRIAPIRE—EAREE. BRALHERFINER—EWNE T HRZIERE , 75 B gIFE
A(=_=ERE%&). 2z , TEHlIFHaytime AfterFunciE(ERERITNEERTE ?aféEl’ilLEhF‘aﬁZéEEﬂﬁ
—EEEE - BN, BiEEREERFIE—(ERocketESRr

RIIEER B W2 - 128 -


http://www.kancloud.cn

Go i g I:l%éé EF'IH&

type Rocket struct { /* ... */ }

func (r *Rocket) Launch() { /* ... */ }

r := new(Rocket)

time.AfterFunc(10 * time.Second, func() { r.Launch() })

B E EAAfterFunclUEERT LAE BE4E -
time.AfterFunc(10 * time.Second, r.Launch)

Ent | BiF 7 LEHHMESFERIERREL.

AL E"EENEE S EREN. EFR—EGLR , R —EEENREEL BRIV EERRE
25(p.Distance)sBiARIBRE 7 ARURILES.

ETR—ESRENT , FiERENTESERFTEE (T, SRE—EREE"  EERESHEFE—(ES
HRIFRIES | FRLARTLIRER GE | ARIEERRISIUREEETRA

p := Point{1, 2}
g := Point{4, 6}

distance := Point.Distance // method expression
fmt.PrintIn(distance(p, q)) // "5"
fmt.Printf("%T\n", distance) // "func(Point, Point) float64"

scale := (*Point).ScaleBy

scale(&p, 2)

fmt.Printin(p) /] "{2 4}"

fmt.Printf("%T\n", scale) // "func(*Point, float64)"

// 3Z:% : EfEDistanceBR L RISE T PointHigR Bz EsAI—E 5% func (p Point) Distance() ,
// {Bi@i@Point.DistanceSRINREFELL ERAIDistanceFiEZ—EZ2E ,

// ENEEERE (AR 2 BUSERZIES | BEHAIDistance5iARIZ2 Bl

/] BERAEFREF S EZNEINRIEE RBRKES  MAVGHMESIMERIEEREREE.

BrRIE—(EZERERAR—EEEIIMERENRT , FEREXNBERERT. (RUTLRREER

RBERWEEEABENGE. THRGIF  E2opf{ZFEPointiEERYadditiongiE& subtractionfs
i%& , Path.TranslateBy 22 BHPathBAHIE—(EPoint2RFARE¥I BRI AGE ¢
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type Point struct{ X, Y float64 }

func (p Point) Add(q Point) Point { return Point{p.X + g.X, p.Y + q.Y} }
func (p Point) Sub(qg 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(pathli], offset)
}
}

25 BitEZH

6.5. 7~f5l: Bit&4R

GorE=BES—REAmap[TIboolEER/ZURED , TRERTRIEEL., SSAmap BBkt irE
g&ia , BRI EEFIARETRE. INESERSITES , FETRERE—EIFREE
E5ERERERE  HEESTERETHE. X&EEREF, EEER T , bitBESmap=RIREINE
8., (Ft  EEBMR AT , tLinFMEiT—@Ehttp TEER | IEXHZRR16kb—REID BIRSE |
FEE([EEREERIEHMLIRE THN 7 | SERFHREEZAZIbitEEE)

—(EbitZRERER—(EEMREEEBIR "F" #sliceliEBRETR , B—ATRIIE—(UERTES
Br—EE. EEENFIUERER , BfITHhERESESTR. THNEEREFRERR 7 —(EHEN
bitZABAEEY |, (HEBHR 7 =([ERECRENSEbItEHEAEI TRE
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gopl.io/ch6/intset
// An IntSet is a set of small non-negative integers.
// lts 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 < len(s.words) && s.words[word]&(1<<bit) =0

}

// 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 > = len(s.words) {
s.words = append(s.words, 0)
}

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 < len(s.words) {
s.words][i] |= tword
} else {
s.words = append(s.words, tword)

}
}
}

EES—(E=xEa64E RN , AR T EBxEIbith , AT X/6ARBIEEFTE | HEAx%64
BRINEFEEEFZRNbItAIFTEME. UnionWithis(E/5iAERZITbithif) "5t BRI ERTIRZR—
IRSEROMETTERNEETE. (E%E 6.5 K MEEIEFARIEREANFHIBIF. )

EREEERERD TREVESHE | RfHCHP—EFRGREREIERNGZE. BEE—EZE
RIRFKATEERPIRIb BB AT RE SR EER « S IntSet/ER—EFRFE2RITE). EEXFIRERE | FHKM
Réa_ EEAGIFRIM—EString73i% | $8{012. 585 AIABER :
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// 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
}
forj:=0;j < 64; j++ {
if word&(1< <uint(j)) != 0 {
if buf.Len() > len("{") {
buf.WriteByte('}')
}
fmt.Fprintf(&buf, "%d", 64*i+j)"}")}}
}
}
}
buf.WriteByte('}')
return buf.String()

}

BEEBEE—String/5i% , EREM3.5.48FMintsToString/7A1R18(L ; bytes.BufferfEString /75 E4R
BiEER. BErE—(EEMERESR 7 —EStringHiAl , ImtEMESHREFEEERNE | BETLA
FHE R EINRHRERRENNRYT  MAREEHIEERGRIE. imtEEEEEABFERRIString
ik, EEMEUKIEREOMEEES TR 7/EPHRMASFANE.

RERMMIAEEBR T EZA LEERTAINtSet T

var x, y IntSet

x.Add(1)

x.Add(144)

x.Add(9)

fmt.PrintIn(x.String()) // "{1 9 144}"

y.Add(9)
y.Add(42)
fmt.PrintIn(y.String()) // "{9 42}"

x.UnionWith(&y)
fmt.PrintIn(x.String()) // "{1 9 42 144}"
fmt.Printin(x.Has(9), x.Has(123)) // "true false"

EEERR | FMBIBAUStringFHasm{E 7T ZEB R LIS EHERE  IntSetZRIFRIZULEERT |, (BB LHNIE
M ERRR SRR , IEERIEREIAREH R R ELE. FMEBIIIMEREHAAREFRT , BRI ME
EREUR(FRIR s words#HigR | MNRIRNERKRZIAREHEHSR | EERRFIRERESR , MARRK
AUBbMEETSR. EiL , REFKMAIStringiAEREIntSetigst £ |, FRLAERKMINEERINtSetiERMAR
IntSetigiths , JREER MHEHREABINIER :
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fmt.PrintIn(&x) // "{1942 144}"
fmt.PrintIn(x.String()) // "{1 9 42 144}"
fmt.Printin(x) // "{[4398046511618 0 65536]}"

E5—{EPrintinch |, BHTED—(E* IntSethUiEst , EEIEAERISHEERBEERAISingTTiE. F-
Printin , JfFIEEGRARA T XEE/IString(753i% | BREBR MrZas S RTUEXRIHBEASIRIERT | IEFEE
EHAPIEREFEARIINtSetigEHAYStringTTix. EFE=(EPrintinth , R IntSetiEELZHString75i% | Frld
Printin5 22 ERIARIGRIS TR TED, FRLAESIEIRN FRATSRERETHI. ARMAEEESET
{RBString7T ZABERIntSetiSR £ |, MARIntSetigit ERATREEEGE—Y , FBELFEREREERE
T

FEo6.l RbitZAER THIELT S

*IntSet) Len() int  // return the number of elements
*IntSet) Remove(x int) // remove x from the set
*IntSet) Clear() // remove all elements from the set
*IntSet) Copy() *IntSet // return a copy of the set

func
func
func
func

~ A~ o~ o~

#RE6.2: ER—EEZ77/A(IntSet). AddAI(.int) , BEFETLUS—EIntSet{E3RH , tLan
s.AddAll(1,2,3).

#0#6.3: (*IntSet).UnionWith& FB|{ERFETEMESE SRIZER | FFIERINtSetBIRS 7MIL(E R EL
IntersectWith(ZZ £ | TTEEALESBESIYHLIR), DifferenceWith(Z£ | T=LIREASES , REIREBE
B),.SymmetricDifference(ff£%R : TRHIRAABRBHIREB , & HIREBRBHIREA).

#E6.4: BIR—(EElemss % , IREESHRIAMBITE | FARM—Lrange ZHNIERFE(F.

#1E6.5: HPEEERMNINtSet BERNEHEFESEAERuUInt6448EY |, (BR6AMUMBIERTREME3 2R LR
2. BEFER , (FEFERuIntER |, ERREREIR32MFERKHESE. ERT , BEERMTLAREE
BEHEIR64 , TAER—EEERAEEMA32ERE64 | BRI RARIFenaa+ B —E5E5E
DL ;32 << (Auint(0) >> 63)

6.6. 1%

—(EHRNEENELZNREAALRATRNGE  —RIHESRR "HE" . HERERHEBHREIUIE
BEE , BNt EERERRERERI—ESE.

GoESEE—EREHTRMNFR | AREFENESFSEReMNe el  NSFENAIR
2, EEREENMAENAEFERIstructaE —EERRYGE. BAMURKMAEETE—ELSR , K
M sESHESRBE—{Estruct,
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Go i g I:l%éé EPYH&
EEMERER/NESPRIntSetiERRstructiFRNRR , SECEF—EFE !

type IntSet struct {
words [Juint64

}

B2 BB LUEIntSetERR—Eslice$fR , BEEHRKAPIMBRICRBTAELIZEMAZIAYs.words
R & T !

type IntSet [Juint64

EEERAINtSetEAE LR—HAY , I LInFRE8 I BB A REEEslice. REJEE
7, B SEERENSHREREHNET | swordsEFEEERINtSetlIB P HIRGET | FRLUERHR
BEENER).

EEERAFNFREGEES TR/ \EEETTEpackage , MARGHEES —HRAVER. —{Estruct
FRNFERAEFR—ESRRENRHEU RN , ERrrNEERTE—AREEE—ELEE.

-
HEREHT=SEER. &% REHARLSFEERENHSNEEE  HEFEMIPENEIHE
EEFEVEEERTRANEEIT.

B, BEERVARE  FTLADLERASHGERRL T RE LRI REREER | ISHR(ERETBRVER BEIER
#HyMYapifEi FRESEIERRIBH.

?Ebytes.Bufferi%lil%ﬁi‘”’ﬁ%@ﬂ?iﬁ%fé EERRRE ST TR EINRRHRRER | FrAERREtRIMHER
LA—LETaSRIEML | ELARRITREE—EP =R | ZReRRENAFSE. XERBuffer—{Estructid
B, J‘E%%‘E@I‘EI’SIE\FQEIL‘XFHBﬁ‘}JDEI’SI?’éﬁ%Z,%HEE{%T BE—ENSFEFEINFRT. BRI NI
RS EREERIMAERYIRMR , BHASERISEWIINEE. BufferilHBREZHMIEER  BTERME
RIS T —LoASHS
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type Buffer struct {
buf []byte
initial [64]byte
/*

}

// Grow expands the buffer's capacity, if necessary,
// to guarantee space for another n bytes. [...]
func (b *Buffer) Grow(n int) {
if b.buf == nil {
b.buf = b.initial[:0] // use preallocated space initially
}
if len(b.buf)+n > cap(b.buf) {
buf := make([]byte, b.Len(), 2*cap(b.buf) + n)
copy(buf, b.buf)
b.buf = buf
}
}

HENE=EELRDEREEAES, , ZELLET/MNSRBAEHENSIEETRETEN. IEHRA
pEEET LR —ESNNREUEN , FILASREE LIRS LR EFERER AN —LENAEM,
tean FEAICounterdBRL e FA A A A S counter@BRYE , HE RIS EE(EresetFE0 , (BERAHFHE

FEREEEEGET | EEEBRMBEAR)

type Counter struct { nint }

func (c *Counter) N() int  {return c.n}
func (c *Counter) Increment() { c.n++ }
func (c *Counter) Reset() {cn=0}

E ARSI NS E BN R EETE S setteraZ getter , FIFIT |, tbiNlogB EBRILoggeriBRIE FERY
—LeRRE, TR —(Elgetter5iEls , PIBETERIEmIENGetAILR. EEER LA mTFHEILIEEE!
BIEERINIRTRLLaNFetch , Findak#Lookup,

package log

type Logger struct {
flags int
prefix string
/] ..

}

func
func
func
func

| *Logger) Flags() int

| *Logger) SetFlags(flag int)

| *Logger) Prefix() string

| *Logger) SetPrefix(prefix string)

~ A~ o~ o~

GoRVRIBEVS AL EREHFR. B, —BET7EY | MBI EAEREBAPGRERIER T ERE
HRVEH , frAE—fniEE—EECRRTAEFEEE BB NN —E A EERRE KRR
RIEME | LIRS EERSERR S —IERmEE.
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HERHNEREEN.

HAIIREALRRRVERN , EERREMEFERE—LAERAZE | I : time Durationf§HERREZ
BER—Einte4=FrE | (E5FRFITLAR—RIEERFREFEETEIL | EETLIEREEEENY

[N — R
BE .

const day = 24 * time.Hour
fmt.PrintIn(day.Seconds()) // "86400"

S—EFIF , #IntSetilAZEFIgEIgeometry.PathiEfT¥#itt, PathiEZRR—(EslicefEE! |, ERrET
Flslicel=FHE5AZREE AEBAYpointsFrangeE AR ;| FEE—BLL | IntSetBiIRBEHHEZ(REEM
A,

EMELERNAEMAARE : geometry PathBIAREE—EMZEEAFS] , A2EAL | HFIRTLIFEREIZ
BHHADEMIEINZEINIFER | FrLATEgeometryEHi§PathBEE—(Eslice, #HELZT | IntSet{&(&
EEEERT—Euint64flslice, EEFFEEUERTLIRuintiBERFR , B HRMEZTLIBREREA
B EAENAE=HENRFRENEEES | TLARMATE 2R E B/ NI F BRI ERE PaciRoT
ZESH. CERRBELRE , FFZIntSetH ARG ER.

EEEF , M2 TS5 AR R EELETES | (HFEMNE TIMTRAEL DA, BETEEN
OOP#RIZEFRNERIEE |, (BfIERO00PRIEERFIER. KT 7A00P , BFIEFERM. GoEAYE
AEEF—EE.
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£

BTE &

EMOBAENHCRATRNMSRINE | EREZDFEASNEENEREMHEET—E , BiREEH
SREVFHFIRT AR R E R IR A E BB EERE .

REEMHRAESHEEUIZOMS | BGoEsSPEOFEIBH I EEREEnERINERN. 1B
HiEa , HIRBLEHRGENREREERMEMEROEE | BEEE— LB EmMES
7. BRI LR RRE—EFRIE O FERE BTN ERERAI A S AN EELRANER B
A ERREE R B R AR IR S REERE T THE A,

EAE , BN EIIEOERMEN—LEARI. IBEEEAAKAIRE S ERBIZEENEE
&M, REGoEFTEEIRESHNAEREEREPIEO., &EHMISEES7.10)E5REEEESAINE |
£(87.13) B2 1R RRIRYE A H2 2 FIR BEEA BV RR AR R R AT BE.

ROZEX

7.1. =OKIE

BRIRLE  MERRVEREERRERE., —([ERERE A LUE#EIMA CATRIER ERRHE
SERAGH— M EA G SFER N EAIRIE |, YR EENRS | MINFIECEER(E. EEEA5EENE
JLABIBERITARHEEINTREE. BrIEL | BREE—(EREAEERHIHAE ERN A 2 E
AURAT AR AR R,

EGOoRESTEFEERIM—EEE | EMER, ENEESMRAEE, ErAgRBHERRE
SHNEMEREREIIEEHSSHFHIERIRFIIES | EfiEgRTHEMBCHGE. EMERER
B —EROFERER , (FTFOEERME | E—AERHE Y LIBIB CRITT ARSI B,

EAREF , HI—EEAWMERMRRETRE TFAIRRISIVL | Imt PrintfE S EER B RN AR H
fmt. Sprintf EEEERIAF ARV IURE. EmiREREZEN RO ENRRREGEREERS
LR—EZRAEHMOFEEACEERRHIEIEER . BFL  ERERSEMER T 5 —ERE
fmt. FprintfZlRiE(TEEE, fmt.FprintfiEEREE CRIStEER SR EEERRTEAAIER.
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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()

}

FprintfAYRIARFZRZ 34 (File) BRIASIU I H SR BB AN B —ESEERMHAI 4, fEPrintfREH
HISE—(EZ&os.StdoutZ*os.FilefBA! ; FESprintfREPRIE—ES & bufR—{EERAT LA AFRHIA
FEER , AME

HAR—E R RE CERETE LASUHERR.

EPEFprintfIREHHE—ASHEAR—EN AR, ERio WriterlBRIER—EIZ1ERESRAT ¢

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 (0 <= 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 [Jbyte) (n int, err error)

i0.WriterfBRIES 7 BREFprintfIE[EREHRRAE CBIOE. — S HEECETERAE R EEEE
RYERL & *os.Filefl*bytes.Buffer , BEARRIEE —(ERSERBTMTRAIWritelIREL, H—IEIEENE
iR 7 FprintfEZ(HTimEio. WriteriZRIEEFILATAE, FprintfREAIBERBRERNIIZ—E 4,
B—RBAF , MEBA—ERLEERWritelREHIE.

ERfmt.FprintflRELR B ¥ BRBRFRIEMTIRERMEEEERBI 0. WriterZ NRIKIERREITR | AL
F—ESEAIUZEMEN—EEHARRERNEEFEREio. Writeriz[1, —(EXEEATLIBRAYERS
—(EimEERE AR RE TR RERB U BRI (LSPERER). ERE—EEREHRAMFE.

EHMEE—EFIVEERRIETIES , THE*ByteCounterfBRIEWrite5i% | EEEELEATHNFEH
AIRETEMIRE, (FEEE+=EEGF , Flen(p)VEEELA* HYEERLILRCAIESIRE V5. )
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// gopl.io/ch7/bytecounter

type ByteCounter int

func (c *ByteCounter) Write(p [Jbyte) (int, error) {
*c += ByteCounter(len(p)) // convert int to ByteCounter
return len(p), nil

}

EE*ByteCounterim/Eio.WriterfY4I%E , FFIILUEEEBAFprintfRE(F ; FprintfREE T=RFEIET
HHNBIE R ARIiEByteCounter EEN R INERIEE.,

var ¢ ByteCounter

c.Write([Jbyte("hello"))

fmt.Printin(c) // "5", = len("hello")

c = 0 // reset the counter

var name = "Dolly"

fmt.Fprintf(&c, "hello, %s", name)
fmt.PrintIn(c) // "12", = len("hello, Dolly")

BR Tio.WritergEiz 488! , BB R —EEfMtEREEREOLEE, FprintfRIFprintinERENMiREURM T
—TERH TP ERHANRE, E2.58% , FFIECelsiusiERURM T —(@EString /5 AL MER T LI TEIRIE
#%£"100°C" , 7£6.585hFA4A*IntSetiRIN—@EString /5% |, EREAS T L BESN T SERE TR R ER"
{123}, se—EFEEERStringAi% , ILGEEREREZFERZ —AUEOEE 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
}

HAMISE7 L08Rt BRI ER N EEEZ O,

#RE7.1:(FFRBByteCounterfY iR , BEIR—(EEH ¥ EERMNITERIFTEES. (REEIRbufio.ScanWords
FENBR.

a7 22— (EAFBU TREEZIRE CountingWriter , BEN—{Elio.Writerf 388! , IRiE—{EFHY
WriterfBEUEFERAWriterstgEE BEEmAI—ER B AFHIWriter= 8 80A0int6 458558t

func CountingWriter(w io.Writer) (io.Writer, *int64)

%8 7.3:FfEgopl.io/ch4d/treesort (84.4)AU*treef8RVEIR—(EString /5 A LB~ tree 8RIAYERS .

2 ESEiE
RIIEER B W2 - 139 -

b


http://www.kancloud.cn

Go IBESEZ PR

7.2. ¥zA8
EMOBAEEWA T2 5ENES | —EER 7 ELS AN RRER R EEROHREIEN.

io.WriterfREL R ANIREZAEOZ— . AR CIRE TIBREEIE \byteshUiiSs: | BESHERE , X
FEER , ERiEE , HTTPERR , BETE  BESS, ofhEs T RESHETCHRRELER,
Readera] LAXRIEE T LIERbytesIAERY , Closerma] LAR(EERTLARBBEIRYE | BIN—ES 4R 24E4& e
., (ARERUEIER TRSGoESPESAZEONGEEE )

package io
type Reader interface {
Read(p []byte) (n int, err error)
}
type Closer interface {
Close() error

}
HETE | RfERELFNENFERESCEARIEAKES. TEREMEHF

type ReadWriter interface {
Reader
Writer

}
type ReadWriteCloser interface {

Reader
Writer
Closer

}

FERRIREEEBAEREI  ZPTLUREEL I —EfRmEs—EED  mARZERERER
3%, BELIAEREONGR. SERKAER  HAITLUETEER | MERAESRZERio. WriterZ
He

type ReadWriter interface {
Read(p []byte) (n int, err error)
Write(p [Jbyte) (n int, err error)

}
B EEEERERGRIENS :

type ReadWriter interface {
Read(p []byte) (n int, err error)
Writer

}
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FEBEERSIVER—RAIZER. DrNEFEHEasE | E—ERNNEREEESEERTE.

#RE7 4:strings.NewReaderREEIBEN—{Estring 2EURIE—(@Eim/Eio.ReaderfEZ ERIRVE (FIHE
B). BER—(EMERAINNewReader , HEERIBIE—EZKFHFEBMARIHTMLERES (85.2)

#rE7.508BmEAILimitReaderREHEW—(Eio.Readeriz FERIAIFIFENEN , HEIRES—EWEr+:E
B EEnEFRER R aa )4 4ERAIReader, BIREELimitReaderRE]

func LimitReader(r io.Reader, n int64) io.Reader

EIREOAFE

7.3. BIREOANRG

—ERERMNRBEE —EEOFTERIFE L | BREEREEMER T EEEEO. FI40 , os FilefEEHR 7
io.Reader , Writer , Closer , flIReadWriter#z[], bytes.Buffer&IR 7 Reader , Writer , $1ReadWriter
B0, BReREGERCloserizO0RBEARERC Close5iA. GolViEFERE ERMENE—EEER
ETEAR —(ENSEREOERY, SYEGIF , bytes.BufferZio.Writer ; os.FilesZio.ReadWriter,

EROEENRANFESE | e (ERABEREEROEEEEEEEREERO. il :

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 = o0s.Stdout // OK: *os.File has Read, Write, Close methods
rwc = new(bytes.Buffer) // compile error: *bytes.Buffer lacks Close method

EERAESEARSFNGERSHRE—(ERORE

W = rwc // OK: io.ReadWriteCloser has Write method
rwe = w // compile error: io.Writer lacks Close method

EEReadWriterflReadWriteCloser SFrEWriterfd755% , FrLUEAIEIR T ReadWriterfl
ReadWriteCloserfUfEEIMEHR EIR 7 Writeriz[

HE—EER , WESHERS—(EERSE AR EEFAE. EEE6.2E+ , HRNE—(Edka2iB
RUERSIERT ; E—Y iAKW E BRI AS RS — LB 2 —(@ TAWE2]. BICiSE TAEERTZE0 FiF

BE . TRRERIERNESFRE TISHRTE  IEREMIEEEREDRERO.
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S{EFIFrIREEEEW—RL. £556.58F , IntSetiBERUAIString I ARYRINE B—(EISHHEEEY |, LA
FeeE—ERESUAYIntSetE FRAREREGE :

type IntSet struct { /* ... */ }
func (*IntSet) String() string
var _ = IntSet{}.String() // compile error: String requires *IntSet receiver

BRI LAE—@EIntSet{E ERAERESE ¢

var s IntSet
var _ = s.String() // OK: s is a variable and &s has a String method

M, AREBIntSet FE B String /5% , FrEtBEBINtSetiERYEIR 1 fmt.StringeriE [ :

var _ fmt.Stringer = &s // OK
var _ fmt.Stringer = s // compile error: IntSet lacks String method

123588 7T —(EFJENHERERIFTE A ARIRER |, SAMERILUFERgodoc -analysis=type tool(810.7.4)&
NEEFERAYS AT B EERFE O 2 ERETER

HUSEESHERMEREHER—R | EOARSENGEERREICE. EMEREREESHENGX
ERROFREREN RIS AEREAE

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 = 0s.Stdout

w.Write([]byte("hello")) // OK: io.Writer has Write method
w.Close() // compile error: io.Writer lacks Close method

—(EEEZ5ARYEOLRE |, thilio.ReadWriter , F1/D—LE75ixRYEOEREY, HliNio.Reader , HEATHIL ;
B2 AR ERAMAESHERCERGRER | HEHEBRCIREERENERE. HBEE
Rinterface(HB&! , BixBIHALE | SRHBLEENERER TS ?

BELERFHERER |, (BERE binterface((#iB R OERER e, FESEOENEHBRTN
ERSRBER |, FILBM LS EE—EERA T EOLEE,

var any interface{}

any = true
any = 12.34
any = "hello"

any = map|[string]int{"one": 1}
any = new(bytes.Buffer)
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EARRIRRE , (A EREHGIFHHMAMESEERATRORE. BasH&Eimt PrintingiES.7E
RYerrorfREIZZ(THAAEEINIZEL.

AR —(Einterface{HERFE—(Eboolean , float , string , map , pointer , SkETFEHERIFED ;
K PIEARFBEEIEHTISEREMRE , RBinterface{igBHIG L. FMRE7.10EHE2%3|—FEH%E
Bl =2EWinterface(}HERNTTIE.

REZEOBREMERFENMEERNGE | iz EER—(EEERERNEERNEO Z HEE
2, tpEH  EARXECIESEERELTRER  FifizEEREFARNESR. THNESRTR
ZHAETS—(@E*bytes.Bufferf{EEIR T io. Writeriz [ 558Y:

// *bytes.Buffer must satisfy io.Writer
var w io.Writer = new(bytes.Buffer)

R {ER bytes. BufferdJla , BEZEiEniliEi# bytes Buffer)(niETRRAVESRERER riE[EZRO | FilA
B e o —EFEE. HERRRMErSS5|IREEwW , BMTLERTEEMAACRETAE. @
H9E | BEEUALEERIEE—(EEERATRA

// *bytes.Buffer must satisfy io.Writer
var _ io.Writer = (*bytes.Buffer)(nil)

FFROEOARELANio Writeri&EHISHHARREIR | THE—ESSEROZEEWrite]T ZAMREIAY
ARRINETREURIRHR, —(ESERNEHRIFR R RAVAETIARTRE,

BEEHAERKREEHRIEIHENREENER , EEE—AERES ENEOER BN REEHGoE S FHE
B | FEERIEIR, FKFIEKEBslicelfBURYFiA(geometry.Path, §6.1)F0mapiREZLaYs7iZ(url.Values,
§6.2.1) , KEESEZIREIERAYTEAIGF (http.HandlerFunc, §7.7). BEEEARIRRIUDATREEEIR—
Lz BEME7 A=+ EEINtime DurationZBBYEIR 7 fmt.StringerZ .

—(ERERVREATREER T RS AMEREEN. FRE—(EESLESF I ERILIIES , BRMNEE
RURERARRIRERER: 1 FYIRVE SRR .

Album
Book
Movie
Magazine
Podcast
TVEpisode
Track

HAMIT LA ERSRAVTRRZEORER. —EAFEERAREE X ERERELERY , HIIERE | A
{EBERFOMEESIE,
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type Artifact interface {
Title() string
Creators() [Jstring
Created() time.Time

}

He— 4 EENSEERNXERAB. FIXFHhRFEEREAIEBbooksfimagazines , EEE
BEmoviestITVEISEMFER D HERIER.

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)

}

ELEOARER—EE RS IRo AR ERRREMF M I BRSNS E. HMAERETEZER
HemoHE. 826, iRFMESIRBFIFELURRAVS TUEEAudiofVideo , BfIATLAEZR—(E
StreameriZ[ZRAFREFIZ BRI O TIAGE SEFERTRENNE.

type Streamer interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string

}

F—EREEENAERREMERNTR LR —EZOFE., MEERBIES | A —ESRER
RO FTBETRIIER | TGRS PR LR ENFHRERE —EFiI MR E e R
A MAREENEREENESR. ERENEARENENFEREES\SHIEH. ERAEEER
A EEEEAER RS G,

flag.Valuefz
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7.4. flag.Valuetz[

TAE , BI85 —EEEEOEE lag.Value R EEE N HTIECESRMIITIRN. BETH
EEES N IRSEREER

// gopl.io/ch7/sleep
var period = flag.Duration("period”, 1*time.Second, "sleep period")

func main() {
flag.Parse()
fmt.Printf("Sleeping for %v...", *period)
time.Sleep(*period)
fmt.PrintIn()

}

ECAIREICEFTENHAIRAISELER., fmtEsAFtime.DurationfyString 55 TENEERS BRI Z AR
ERFHEERLT | MAR—ERi e

$ go build gopl.io/ch7/sleep
$ /sleep
Sleeping for 1s...

RAERT , AIRBHE—F , (EE20LUEIA -period EEGSITIERCARIES, flag.DurationFEAIE—
{Etime.DurationfERIFVIZEC B EHBE TR BIRZERAF KFN A TR EEEEEIA/) , BRELST
EBEMString 5 AERENRFSRHERF . EEEEREHEERFRE R

$ ./sleep -period 50ms

Sleeping for 50ms...

$ ./sleep -period 2m30s

Sleeping for 2m30s...

$ ./sleep -period 1.5h

Sleeping for 1h30moOs...

$ ./sleep -period "1 day"

invalid value "1 day" for flag -period: time: invalid duration 1 day

RREHEBIZECEIRENER | FASERIEHEER T flagB | (BERBMARIME CHEREEE
FHIRCATREBER DN, BMEFEER—(EER ag ValueZORIEEE , 41T :

package flag

// Value is the interface to the value stored in a flag.
type Value interface {

String() string

Set(string) error

}
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String I ABAVWERCHHEREGRSTREEER T | EtRkE—{Eflag.ValuetB—f@Efmt.Stringer. Setjs
IEETERF R 2R EEIMECEENE, B L , Set7iAMString EMIEMERATERIE , FTLARIFRY
AR EHE I EFRRRRRERE ST

e (AT ERREENEEKRESRA I ISE RERCelsiusFlagiRd, & celsiusFlagi
T —{ECelsiusiEEY(82.5) , AU FRERASHBLESting/iET. BT ERflag Value , RFIEFE
EFESet/ % -

// 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 float64
fmt.Sscanf(s, "%f%s", &value, &unit) // no error check needed
switch unit {
case "C", "°C":
f.Celsius = Celsius(value)
return nil
case "F", "°F":
f.Celsius = FToC(Fahrenheit(value))
return nil

}

return fmt.Errorf("invalid temperature %q", s)

FAAAfmt.SscanfEREEE N sHPEAT—EIZ2AE ( value ) FI—E=FFE (unit ) . BERBEFEVEIRE
SscanfiVigsRiRiE , (BRAEEEMNFHEMAAZTERSINREEREL | fligEswitch caseZHILACE!,

THEAYCelsiusFlagERES FrEEIEEE ST —iE. BIRE—EREREcelsiusFlag&EfhiiCelsiusigitia
FRE. CelsiusEERE—(EZ@EESet 5 ATIZ R ERBEFEMNER. FHAVars SSIECIINER
M STiERCEaeY  BEFEEMGSTEON2EEEag.CommandLine.Programsa] 865 44 /EE(E
HANEE, FARAVarmiag—IEcelsiusFlag 28R 1E4#—Elag. Value 28, B miErs 2%
ExcelsiusFlagR BBV ENGIE.

// 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

RIERFIRT AR ERA PRV A EAFRIIEAC
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// gopl.io/ch7/tempflag
var temp = tempconv.CelsiusFlag("temp”, 20.0, "the temperature")

func main() {
flag.Parse()
fmt.PrintIn(*temp)

}
THRHEES

$ 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)

4hE 7.6 . EtempFlaghI \SISFHBSGEAE.
4E 7.7 . REBMEENEETEEHNMZRER20.02888° CBER FEE 7°C.,

=ME

7.5. %018

e EE—ERORE , ZOE , BmESRoER , —EREVREMAMEERAE, SfwEREON
EREARAIINEIRNE, HNGRGOoESEEFRMREATES | RERREENINS | Rit—EREAR—E
B, ERMHSERS | —LRHEEEESEERIERBRERMATT | RSB E, £—
EEOES , FEERRE ZERRRAIEATT.

THAMEEDS  EEWERTIEARIE. (FHRil&RENERRERT)
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var w io.Writer

w = os.Stdout
w = new(bytes.Buffer)
w = nil

=R fIE—THREE—(AEURNIWEBNENERTR. F—(ERTUER T EEw:

var w io.Writer

EGosEST  BERRN—(AERPHEIENRN | EMEROFEEAM, HR—ERONZTERRE
HOAEEANERIER D &Rl (E7.1) .

0]

type nil

value nil

Figure 7.1. A nil interface value.

—(EZOEERCHNEREREFHERTEHAFT , FRAER—E=rZOE. (RAILUBRERw==ilEE
wi=niZR¥EROERERE. HARA—EZOELAESSFEEEEpanic

w.Write([]byte("hello")) // panic: nil pointer dereference

FE_(EEDE—(E*os.FilefBRLAYERR A E EwW:

w = os.Stdout

B (R EBTEAE T T — B SEREE RO 8R , IERIEERAYRERio Writer(os.Stdout 24 /H
1., EEMSTEREORRE | PONE IR FRERIE. RO AR
+os StdoutiSEHUIEUEA , CHIBAERGos StdoutiiEE ; SR —(EREREEERH oS Filels
M RES (H7.2).

W

type *os.File os.File

value .____—-—-‘—'—\_____.--‘"’ fd int =1 (stdout)

Figure 7.2. An interface value containing an *os.File pointer.

s F—{E® &*os.FileRBUSEHAIZEERIWTriteT5i% | fiE15(*os.File) Write75i%x#:RM. EEERE
& “hello” ,

w.Write([]byte("hello")) // "hello"
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B AR [ BRI AERDERNEREEEEM R | Frbl—EZO LAYRA EERERSE. ERA
REHBETHER , FllwmEssw 2 BB EMEEEMATTAYTAWrite | |, AERIZERBMEELL, SE(E
FARNEKE R EEOERMENNER | os.Stdout, MR THEFEEZERAA—X :

os.Stdout.Write([Jbyte("hello")) // "hello"

B=EEDAEDER 7 —E*bytes BufferfEEiAYE

w = new(bytes.Buffer)

RAEEIRERRIE bytes. Buffer{f HEIRMER — (B RF D EREEEAEE (E7.3) .

" bytes.Buffer

type *bytes.Buffer

_/——)- data []byte
value *-—

Figure 7.3. An interface value containing a *bytes.Buffer pointer.

Write75, A0 A TR Z BI— kRIS -
w.Write([]byte("hello")) // writes "hello" to the bytes.Buffers

B/ AEEEARRT R *bytes. Buffer , FTLAZBAI T (*bytes.Buffer). Write75i% , (BRI E RZEEEATE
i, EEFRAEFRE "hello” FNEEEES,

= , BIEREGSnERA T EOE
w = nil

EEEEREEEo#HRENIE , BEEWKERNEZrERFEREIER £ 7.1FhrLIE

Z,

—(EREOEALFEESRRERE. Fla0 , FriFEEARtime TimefRR! | EEERBHELIMLA
FERIFER. Ffite LEAIE—EZOE

var x interface{} = time.Now()

AEERATREAE 7 4B, EBLS LR, FemiEDES X BIRMERERILSTE. (EEER—E#E LR
& BREnERTEZEERR )
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type time.Time

value || sec: 63567389742
nsec: 68%432918
loc: "UTC"

Figure 7.4. An interface value holding a time.Time struct.

EOERTLGER = = | =ETHR. mEROERFHEECPEENESE CfrEEEER AR
ERMEORIBEERIREERN = = BFES. EREDERYTERN , FrAefiaILIBEmaphIEEE(F
RswitchzBERIRIRIFEL.

#Am , WISRMEREC(EREREEEER |, EREEEREILERTLEN (el ) | SEefETER
MEXEHEpanic:

var x interface{} = [Jint{1, 2, 3}
fmt.PrintIn(x == x) // panic: comparing uncomparable type [Jint

FRANEE  FNRERIFHERAEN. R ERRELTeRrILESEE (NEREEMEE ) %V
BrEAAILUERTRRE (kA H%Eﬂ‘éﬁi , %Dbl%ﬂl)  BREEREOESESS TEROENRSHEE
B, RV EREEHREENpanic, FERAERREFERERZEOERmMapAIHEEE switchAIERIEEL,
SatttRrIFEEECMINERER T ILBERERTEOIE.

ERPIRIBE R A TR AERET |, SREOENEREERRIFERENN. B FERIMtEIN%TE
E:

var w io.Writer

fmt.Printf("%T\n", w) // "<nil>"

w = 0s.Stdout

fmt.Printf("%T\n", w) // "*os.File"

w = new(bytes.Buffer)
fmt.Printf("%T\n", w) // "*bytes.Buffer"

EMtEAEE , ERRIIFEBZRABREENEME. RFITEF12E5P2ERITHERRIANH.

{% include "./ch7-05-1.md" %}

sort.Interfacefs

7.6. sort.Interfacef[

TODO
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http.Handlerz

7.7. http.Handler#z[

TODO

erroriz

7.8. erroriZ[

. FEIUKIE
7.9. -f). FRiEZUK(E

TODO

RS

7.10. $88YER =

TODO

= YINIEE]

7.11. BRAREY T =ran faER AR R

TODO

ITnE

E!!t

oI _J :I:I:-‘-I:I;l;E;q

E/ /\—
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BIBER T S TR

7.12. BIERRRY T S E R ]

TODO

*

=licy s iva

7.13. $E8

TODO

A EREECBIXMLEEDS
7.14. 7=~51: EREECHIXM LAETES

TODO

f

FTDRER

F

7.15. tHFTR4E,

TODO
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GoroutinesfJChannels

= J\E GoroutinesfJChannels

HEETEFIER R R R FBRIER | [EERMRER | ARIEFREGUIGHEE., WeblREEsE—
IXEZIEREE FERIEK. FEBINIFEappmERAFEENRE , E2REVTIETEEHNEE
. ENMERERAIEEME-ENER | 518, Bid--REH SR ERERERR OfR FEET D
MR EHRENS%Z  SEFTERIMREFEEER | BHARERIE.

GosE=PIHERER el LAAMEFERAREIR, E—ESaktgoroutineflichannel , 375 "IEFEREE
{&" (communicating sequential processes)a# TR CSP, CSPE—EIR(CAVMHEERIZIRE, , 1T5/E
IR P ESEARNETERI(goroutine) PEIR , BEASZHIER MIRHEE—Ef+d. FIEE
BEIERERIHHIERDE | SREHEANTF IR EEHENERES PR EHEEFNE T ER
T, FIEFAFEE—LAERTRNNHEEFFRIEE R SRFIPEMH.

EGo¥IHRRSIFRRSBISHL — | BXZEIER MERMAEFERRIN , (HREREERT
HMNERTHHESERMARALKE. MRERIFEIXIEMHAZE | BEBERHEMS T —LIFERE
HiEmIEZEEPRIERA.

Goroutines

8.1. Goroutines

EGoES+ , F—{AHZEIHITE TTIUE—(Egoroutine, EEREE—EEFEMERE , —(EREM
—&5E | B EEmE—LER | REWMEREIREREZERRERE. —ERErEFE AT
A—ERE , AEBRERE—E , (BENREEEMEEZEEZ(EgoroutinefIiZFH , HMIERERIFEA
A LRI, HAE LMSERIERN—EE .

INFRRERIBIRMFRREE R CRESRMERGE | SRR R LIBEEgoroutine ALLIF—EARIZE | Bk
(FRLRTLAS H— L IERIRERs 7. goroutinefIARFEIIAEE IS 1E9.851+:E.

E—(EEFRE , HEREEITE—@EREBAIgoroutined&ETT , FH/FINUEmain goroutine, Y
goroutineZ HgosBaIZRAIE, EEEL , goraa R —(EEEAIREE S A BRINN_LE#EFgo. goss
SeFEEEMPREE—EF AN goroutinethiE T, MgoEaASETUERMETEMK,

f() // call f(); wait for it to return
go f() // create a new goroutine that calls f(); don't wait

ETEAIFIFH , main goroutineEEtEFEASEFERAPRE. HIRFTEREUER T HRIFHERANES | Fr
RIH(ER B 0 - 153 -
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DSETRENS—RIFE , EEER M ERARER A RAVESIRIBIEF KA IERE
17 . PR —(EEIER Y/ NEE

gopl.io/ch8/spinner
func main() {
go spinner(100 * time.Millisecond)
const n =45
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 <2{

return x

}
return fib(x-1) + fib(x-2)

}
EEER T %421 | fib(45)8VERRAINIRIE , (HEFTENAER -
Fibonacci(45) = 1134903170

NETFRENRE, EFRECRIER , FrEMgoroutine#fZ EIZITET , EFIEH., BT EEREEHSE
HIBERHERZY , SEHERIE S ARsZE—(EgoroutinesF TER B —ERIET , (BEFKFIZETILL
&3, aTLlEEgoroutineZ [ERYE(E2RZE—(Elgoroutinezakaak L EMgoroutine , F:EEE 24EERH

17.

FEEENMEENETTRUMIETASH , spinningfIFERERRAETE. B—([EEEREEAYRE
&, (ERE—(ERSEPSHEHT.

T1: HEERYClockRFS
8.2. 7~xf5l: (HEEAYClockBRF%

EEWERAECREFI—EE , ARk =R FERRRERSERIET B8R —
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RERBEBILEEFin. EANDF , HfIEBEFgoESInetd , GEBRMHRE —([EEEEFin
BB IRBGIEFRIERN AN | i EEEREATCP , UDPEEUnix domain sockets, EFS—FH
HAMIEEEAERInet/ httpBERTE | tBEREnetBRI—ERD.

HAMIE—EGFR—EIEFTHFERS:  cE2ER—VESEREREIE i |

gopl.io/ch8/clockl
// Clockl is a TCP server that periodically writes the time.
package main

import (
llioll
lllogll
"net"
"time"

)

func main() {
listener, err := net.Listen("tcp”, "localhost:8000")
if err = nil {
log.Fatal(err)
}

for {
conn, err := listener.Accept()
if err = nil {
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 = nil {
return // e.g., client disconnected

}

time.Sleep(1 * time.Second)

}
}

ListenEREAIZE T —(Enet.ListenerfY¥i5 , EEA¥SZEE—([ERELK KO _L2IZRANER | HEEGIFERK
FIFRRYETCPHIlocalhost:8000im, listenerEigAAccept/Ti A2 EIEIAE , B2 (EFAUEERAIE |,
REERIE—Enet.ConnEIS AL NS AR,

handleConnEHHERE—(EENE FinEZ. E£—(EforftfERT , MHERIRYRHRAtime.Now()REUS
Z , AESEIEFiR. Hitnet.ConnEIR T io.Writeriz[ , HFIULU EZERAEBARNS. EEGERE—
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BT, ERIEAKK. RUENRREREFinTalitiERR. S&EER FhandleConnEKE & Adeferss
FREARARRS=AIRTERE | MRIRERIEREL , EEFT T —(EEEEXK,

time.Time.Format/5i &Rt 7 — &= HERFNRAEERNAR. EN2EE—ERXWIERIER AR
RS , MEERIVERIREEMon Jan 2 03:04:05PM 2006 UTC-0700, B8{EZFS (B4 , B
fn, —ERNFELX , £5). JLULMEEFSESTIEEEER ;| HIREEEPNHBISFEEER
HISEENETEY. T LEENFITFHERMERRI T/, DEMPD. timeBREER 7 RSIZER/FEIE
=, EbiNtime.RFC1123, 7EEATISTALANIE BRI Ftime.Parsels , th & FRRIEEAIRIR. (F51 : EEg0
EEMHEESE RS EN—ES. . FRECESAUERERIA2H T340 SHE/F
UTC-0700 , ANMGHEEESIMRY-m-d His—ik , ERTEETLIE1234567895 2k R | BIREA
FFIE)

RTERMFERESS | BMAIFE—(A=FintERF , tilnetcatiZEATE(ncar<) , EETERLIANR
HUTHBASIERR(F,

$ go build gopl.io/ch8/clockl
$ ./clockl &

$ nc localhost 8000

13:58:54

13:58:55

13:58:56

13:58:57

NC

= P RIS ee 35 SRR MR 7 2K | FAFIFControl+ CRRAPEFFFIRAVEIT , FEUnXE4 L | (REE

FINCIEFRRIERE., NRFNBHRSEEnGEETER | (R Atelnet?REREIRIINER | sE IR
T EIEERgoBERIEEtelnetiE7 , FAnet.Dialgial LARSEE HhAIZE—(ETCPEE
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gopl.io/ch8/netcatl
// Netcatl is a read-only TCP client.
package main

import (
"io"
"log”
"net”
"os"

)

func main() {
conn, err := net.Dial("tcp”, "localhost:8000")
if err = nil {
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 = nil {
log.Fatal(err)

}
}

EEEFSEERTERER , HERNANTREEERYH S , E2IERlend of fileRIREE LS
ix. MustCopyiEfEREBAMEREBRIKEG FHEZ AT, FERMIRHEITRIEES S imsRiE T —(EE
il EEILFEREGRED , THAZNEEPN—ENEY | GEMNES—ErEL

$ go build gopl.io/ch8/netcatl

$ ./netcatl

13:58:54 $ ./netcatl

13:58:55

13:58:56

NC
13:58:57
13:58:58
13:58:59
NC

$ killall clockl

killallap S 2—EUnixas 1T TR , AILIRGEERNEERAIRIEE & FLEHERS.

FEEEFimvEEFE—(AEFiRTkLF  ERRRiRZ feEEREN T , ARRMEENIRFSEEE
FE—SEERE—AEFinEE. RIIEREHRBIHEFM—I\KE , FESTSHEE - 7
handleConnEREFR RIS 18 NgoRRETF , B —/XhandleConnAYsEREEREN—{ESEIZAYgoroutine,
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gopl.io/ch8/clock?2
for {
conn, err := listener.Accept()
if err = nil {
log.Print(err) // e.g., connection aborted
continue
}

go handleConn(conn) // handle connections concurrently

}

REZEEFina LRRHZNEISRE T

$ 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 @
14:02:58
14:02:59 $ ./netcatl
14:03:00 14:03:00
14:03:01 14:03:01
NC 14:03:02

NC
$ killall clock2

7358.1: B clock2RSIFBENSEUEEIR OISR , AEE—Eclockwal B2 |, IEEFEFILARREREZE
clockfR#3e51B(E | HSRFRTENGE , HEE—ERSPRERFIBIRFBERENGER |, BURRE
Hibie N EREFINSER. R(FEHIES FomIlARISESTLARNGE | BEL RIS IEERRAIH
gL ; FEER—EHEE LEZSEARNES , BLEMEEARNRO , e SEARNRE. &
TEIEH :

$ TZ=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=Iocalhost:8030

RE8.2: BIR—(EHEEFTPIRFS=s. IRFSSREZEITE FinskAI—Eap< |, tbalcdmpSoRIIMRBER | S35
HBSRANY , getMlsendZREEY | closeZREIRTER. (RRILIBEERNftpmSHKIFRE Fin , BiEH
LB CER—E.

~H: (HEEAYEChofRFS
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8.3. 7~f7l: {HEERYEChofRT%

clockpRFgesE—EEEEP i e—(@Egoroutine, EARFIEHMEAZE—(EechofRFE , BERMESEE
EPhEHZ{Egoroutine, KZEechofRFFEEZIREMFERNZINAR , MG TEHEEBERN
handleConnEREFRHEI—1K :

func handleConn(c net.Conn) {
io.Copy(c, ¢) // NOTE: ignoring errors
c.Close()

}

—AEEREBMNechoffFEER—(EERecholy "EBLE" |, HE—FWRERARHELLORER "B
BRX" | ZEBEEE—)\RIEERE—EGFEM R Hello , AE—(Ax/\SFEhIhelloR "B ZHHE
NEEHEEK B TEEERAhandleConn(GERE | EEIFEIKNREAR)

gopl.io/ch8/reverbl

func echo(c net.Conn, shout string, delay time.Duration) {
fmt.Fprintin(c, "\t", strings.ToUpper(shout))
time.Sleep(delay)
fmt.Fprintin(c, "\t", shout)
time.Sleep(delay)
fmt.Fprintin(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()

HAMIFER AN FintErr , BREMT LSRRIV RIIRSES | FHERSRAIRE R HE& iR
L EEHIE T ERHENS S

gopl.io/ch8/netcat2
func main() {
conn, err := net.Dial("tcp”, "localhost:8000")
if err = nil {
log.Fatal(err)
}
defer conn.Close()
go mustCopy(os.Stdout, conn)
mustCopy(conn, 0s.Stdin)
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Emain goroutinef{ttEEM NP BN A SIS EESXISIRFFRF . B—EgoroutineEEBUHFTENARFS
iRAVZEE, Emain goroutinefilt ZEANAZLERS |, 0 , AR E&IR+1% 7 Control-D(AD) , fEwindows_E
EControl-Z , EFEFM BRI , BEHEgoroutineFIEEEITHANERS. (E8.4.1H3|INT
channelsiEE ISR TEEF STMISERER).

THERESET , EFRRIEMASTHERN , RERNERS REERREIFT.
EFmEERES =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?
YOOO-HOOO!
Yooo-hooo!
yooo-hooo!
AD
$ killall reverbl

AEEFimAYE =/RshoutfERI—EshoutiRIE e BI—EIRBHERIE | IERIUEERARE "R
8" . EEHRENEZEZEZH=/XshouttNEZESTMAN. BTREEEHFNOEE  BMAFESR
ZHIgoroutineZRMHIEHEIE. EFEMMB—XIFEEoEERIER T , EXBAMIAEHRTERecho

gopl.io/ch8/reverb?2
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()

}

goBIRAIREI S EE T goss T BB HITIFHK(E ; Alttinput. Text()&7Emain goroutine#K(E.
HEEEE M E SRR ESEECEET
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$ go build gopl.io/ch8/reverb2
$ ./reverb2 &
$ ./netcat2
Is there anybody there?
IS THERE ANYBODY THERE?
Yooo-hooo!
Is there anybody there?
YOOO-HOOO!
is there anybody there?
Yooo-hooo!
yooo-hooo!
AD
$ killall reverb2

ZRBERHEAERRESEEFiniEKR , EETREEEEEIFR SR , MiEHM LEmrom
{EgofBimmmAIE. ATMAERKFHERgoRIEANRER , FEEEMERnet.Conndh 75 EEHEE A
BRARE  FEHLHRASERERRRBEERZE. HMAISE F—EPF R 2 M.

Channels

8.4. Channels

WNERFigoroutine,2GorE R IEFFAIHEEEERYEE |, ABEEchannelsEfiZ fERYESEH#S, —({Echannels2—i(&
BE#E , eoJLiZE—(Egoroutinel@iBE4 5 —ElgoroutineZHiX(BEE. EEchannelEfE—{E4F7RRY
R | BEiRchannelsAZ5EXEURAVEEE, —(ETLAZRXIntFERIEURAICchannel—i&E Bchan int,

SERAANERmMakeRE , FMTLARIZE—(Echannel :

ch := make(chan int) // ch has type 'chan int'

fOmap#E(d , channeltb—{E=fEmakeBlZ I KEEIEEEAISIH. ERIBER—(EchannelgFAIRE]
S2HERRS , IBEEEE T —Echannel5|H , EItFERE{AWREBE S BHE—Echannel®¥s, f1E
©aYS |BsER—iE |, channel 9EEHEnIl,

M EERZEE A channela] LA = =1 @B RTEEER. dNERMEchannel5 | FERYRIEIBAYEIS: | BEEELLERAVAS
BEE, —EchanneltBaT L AFOnilETELER,

—{EchannelEBSEAESMELEIRE , HRBSTE, —ERLEDH—EERL—EgoroutinelEis
channelg5i% BB —EHTHAIRIE Igoroutine, SEXTIBITIEIRIFAER <- BEM, ERGE
th, < BEFHEIChanne MBEXIE, ERMGEDS , < BEMREChannel YR T/, —ERE
P RO AUB D R A,
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ch <- x // a send statement

x = <-ch // a receive expression in an assignment statement
<-ch  // areceive statement; result is discarded

Channeli&sz#Fclose®E , ARSEIEAchannel , fEEEIEIFZchannel B{F A E5X R/ EERIFEE panicE
. H—ESLHcloseiBAYchannel 2 TRWHRER AT LUIESZ B 2 BIE LR IHENXAIEHE ; a1
channelh B&R BB BEE —(EZEAEUE.

{ERAERcloseREF AT LABBRI—{Echannel :
close(ch)

PSSR B make RE AR —AEEZNchannel , (EERMPHETLUEEE (A28 , ¥ifE
channelIBZE. R channelIFEXRNRE , BBEEZchannelfi 2% & FAchannel,

ch = make(chan int) // unbuffered channel
ch = make(chan int, 0) // unbuffered channel
ch = make(chan int, 3) // buffered channel with capacity 3

HssoatamiEEFRIchannel , ZAE7E8 4. ABDTaRTE A& FHIchannel,
{% include "./ch8-04-1.md" %}
{% include "./ch8-04-2.md" %}
{% include "./ch8-04-3.md" %}

{% include "./ch8-04-4.md" %}

(HEEHYEIR
8.5. {HEERTEIR

Aeph , BAIBRR—EAREMHTRERIEANERHARE, BMSRAEERIE R ER—L4E0
BRI, goplio/ch8/thumbnail@RHt TImageFileRECRERFIRHEF. FIFSHRPEREREHR
BiR  EFEitgoplioTHE.
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gopl.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 ImagekFile(infile string) (string, error)

THHEFSRREN—EEARXHE , ARE—RE R £ —ELERE

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 != nil {
log.PrintIn(err)

}
}
}

B PREHNIEFEBEE , ARE—EE AR R FFIEE R R R FE MR A,
GiEEFHEES R R IE A RER U S HTREREGERE | embarrassingly parallel , BEREAIEEES
EENHT). BHTEERRSZWERMRM TR —EREESRE)  HERRENEZHETRANTRE |
BESIREEFH THIRMRAR M IIER.

TEZEREAMIFH TR TIELERE | /M SUFIORIEERS R | (A LZZcpurIEtEREIZRALHES.
HMIE— AR ERER T —EgokfE>r. EERFITRIERR  JEHETRIE.

// NOTE: incorrect!
func makeThumbnails2(filenames []string) {
for _, f:= range filenames {
go thumbnail.ImageFile(f) // NOTE: ignoring errors

}
}

EERAETHNETEHAR , B L , AREBCRENRAERRINEERSS | EMFEEXXFERslice
FEASE—(AnE. EMBEEFET  NRERZEHENTHG  BBRTE—EHZRIRTNERER
e ? EXEHEEmakeThumbnailsEEEZE TR LIEZRIMERIRET . BRE 7 Egoroutine ,
R—ENXHZEE—E B85 FeM—ERITRE.

REH RN LRSS Fgoroutine5Thak , (BRI LABE goroutine BRI IEEE LSS THIER
HELEIMEBEIgoroutineREE |, (FRAVALEA—EREN channelhE5XEH, EERFISCMEBERIN
goroutine&EHlen(filenames) , FTLASMNEIgoroutine EFEEIRIE Z RUENELEHHETEL
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// makeThumbnails3 makes thumbnails of the specified files in parallel.
func makeThumbnails3(filenames []string) {
ch := make(chan struct{})
for _, f:= range filenames {
go func(f string) {
thumbnail.ImageFile(f) // NOTE: ignoring errors
ch <- struct{}{}
}(f)
}

// Wait for goroutines to complete.
for range filenames {
<-ch
}
}

AR RVEFR—ERRIRIE EE4E TRE , MARERIRIEE =S

for _, f:= range filenames {
go func() {
thumbnail.ImageFile(f) // NOTE: incorrect!
/] ...
10
}

EE—NZRIES.6.160% , ERRETIEREERENE. [HEEEBINEEREKTENERREE
=, BEWEERNEIRIECERN. EfFfgoroutinefIiaH T ERENRT , forfBIRAI RECAEH
THABERRT B—E#RINEEE (BRI HERY) B R T REREIR | FrllEiEEgoroutineaia:BE fAYE
5, EfIfTERRYECEREslicelRE—EIERT . BrURINGEEZSE , FfisesrERERRIIEEgosE
BRATIRY "Er1" AMES.

ANRIEAIHEE T —(Eworker goroutineffFgoroutinerPiRIE(ER % EREDHIE ? EFF5EAE
thumbnail.ImageFileBIES4RBBIRHE , EEIRE—EIER. T—{ERAEImakeThumbnails&iRiE
HIE SRR ERF RN RIS —(EEEER
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// makeThumbnails4 makes thumbnails for the specified files in parallel.
// It returns an error if any step failed.
func makeThumbnails4(filenames []string) error {

errors := make(chan error)

for _, f:= range filenames {
go func(f string) {
_, err := thumbnail.ImageFile(f)
errors <- err

HO)
}

for range filenames {
if err := <-errors; err != nil {
return err // NOTE: incorrect: goroutine leak!

}
}

return nil

}

EEEFE—EMIbug, BEBRIE—EIEnilerroriEEEEGerronRiBEFEA | #1585 —E
goroutineZzHiFZzSerrors channel, SR THIworker goroutinefE@liE EchannelhEHE(ER , & XIE
HPEET X |, HEKEEAZIEY. EEERIMgoroutineiliE(88.4.4) , AIER B EEREFFITE
HHout of memoryAJEE:R.

EEENERIEEMER—EEE & EA/)\buffered channel , iEt&iEEworker goroutine[&channel
RESERIRIFMASWEZE, (—(ERNENRRINERRIE—@E5BMIgoroutine , Emain goroutineiRiE
F—EERNERFERE=channel)

T—{ERABImakeThumbnailsfEF 7 —{Ebuffered channelZRREARLAIE FSHRIERTF |, BIFEAERES
AUEEER.
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// 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 := make(chan item, len(filenames))
for _, f:= range filenames {
go func(f string) {
var it item
it.thumbfile, it.err = thumbnail.ImageFile(f)
ch <-it
}(f)
}

for range filenames {
it:= <-ch
if it.err 1= nil {
return nil, it.err

}
thumbfiles = append(thumbfiles, it.thumbfile)

}

return thumbfiles, nil

HAMIRE—(ERZABImakeThumbnailsiRiE T #H3AHPIRYA/NEETE by tes), FMRIEAINRAEA—IRAI—
LR EAEEERARRBIEX 42K EsliceE , MEBB—(EstringdYchannel{@Ei@2k , FrLATFIE LR
TBIRAUXEUESTTRA].

BT HlEsE—EgoroutinefH BRI (BE—EERIA—ERRE—ERNL) | RSEE—EELW
st@qee | EE—(EgoroutineBEIISIN— , fEgoroutineiBHE ISR —, EEE—TEETARSHEEE | BEE
BEBH S Egoroutinel B ER MBI S I BIRMURIT R RS T X B —ESSN—Es %, BE 8
B FERsync.WaitGroup , FTEAIRISHAR T IEES L !
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// makeThumbnails6 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 := make(chan int64)
var wg sync.WaitGroup // number of working goroutines
for f := range filenames {
wg.Add(1)
// worker
go func(f string) {
defer wg.Done()
thumb, err := thumbnail.ImageFile(f)
if err = nil {
log.PrintIn(err)
return
}
info, _ := os.Stat(thumb) // OK to ignore error
sizes <- info.Size()
}(f)
}

// closer

go func() {
wg.Wait()
close(sizes)

10

var total int64
for size := range sizes {
total += size

}

return total

FFEAddfIDoneFiAAEIR. AJdEEETEESIN— , &8&fEworker goroutinefiaZ BIFER , AR
fEgoroutineth ; BRIRIEERARIEEEEAJIREE closer” goroutinesiFBWaitZgi#sEHE. #fEAddE
E—EZ2% , EDoneflREIHIRE ; HETCHAJI(-1) 22BN, BHFIEAdefersiE(RatEEEeNFH=E
FEHEBRYIER MRARESIIEREIRdE. CENERFBEEEERMEBHERIR | (EXAEER
HEHMRBEEMBRMENEE,

sizes channeli&% 7 B—{E {49 K/\E)main goroutine , f£main goroutined{§Ef T range loopRst
BN, BE—TRME2ERAIZE—(Ecloser goroutine , {H:EHZEFworkerfifERaREsizes channelZ
BNRHAY. MSIR(E : waitfliclose , HEEREMRsizesBIBIRAVMHEE., ER—TRB—TEAE : IREFHEE
#AE 7 main goroutined , EBIRZAT , IEHRAGEFKEEASER T | NREBIRZE | AN ER
TAMENES . ARREEHURAXEEEEEchannel , EEERFKEEAZIELL,

8.5 FAF T makethumbnails6EREFSEHRIFS. HEFIRAgoroutine, FEEREFKsleep , HARERATR
ima), FHREIERIRAZRELR{EgoroutinefYH4, KEETRE). & main goroutine24NTRER
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go
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Figure 8.5. The sequence of events in makeThumbnailsé.

5 8.4 (8reverb2fRF3es , EE—(EEEPEMsync.WaitGroup?Rs+EiEREAJecho goroutine, Eit
RSN, BEETCPERINEAN | RFE8.3Ph—ik. BE—MravEshRnetcat3E FinE—EHEFFT
BRIFEE "RIY" SeRk  EMEREEEMNRE&RIRIRIER .

HE8.5: EA—ESERICPUSENIERFZER , tbante3.3eihEfImAIMandelbrotiEFra# 3. 285 HHY3-
D surfacestEIER | S FINEEIRSIRHER L | ERchannelZBEITERE. ESRETE# DEERE
53T S @ E ERISGE ? fERZ/MEgoroutine R&EEAIVE ?

Bl HEERIWeblBaz

8.6. 7~f7l: HEEAIWeb[EER

fE£5.6855 , Tl 7 —ESEERIwebl€ga , AAbfs(BEEET) EARMENE AR, EAF , FKMAEEHES
EEEREZF T | EERE—ERILBIZAVTE G ST LFHTIETIO , R ANWFIEEEEIR. crawlREFR]
gopl.io/ch5/findlinks35rA92—1RAY.
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gopl.io/ch8/crawll
func crawl(url string) []string {
fmt.PrintIn(url)
list, err := links.Extract(url)
if err = nil {
log.Print(err)
}

return list

FRRERNS. 680 AYbreadthFirstGREEIT)EEI. BZRI—k , —(Eworklist2—(ECE ¥ FEREITER
RG] |, B—ETREBE—EFEMERIURLSIZER | MBIE—XFFIAchannelXEsliceZRiE ERKS .
F—E crawlfIEREP27ERPIE S2a9goroutine i T B 2B FIMEIAvsEEES X Eworklist,

func main() {
worklist := make(chan []Jstring)

// Start with the command-line arguments.
go func() { worklist <- o0s.Args[1:] }()

// Crawl the web concurrently.
seen := make(map[string]bool)
for list := range worklist {
for _, link := range list {
if !seen[link] {
seen[link] = true
go func(link string) {
worklist <- crawl(link)
}(link)
}
}
}
}

5.6.15:EM). BINTREREFGST2EEAworklistth 2E—@ESBIMYIgoroutinediETH |, ERR
TERAEmMain goroutineficrawler goroutineEIRF A S —{Egoroutinei@iBchannelZH X AT LS
HERS SRR ERIR B EEE). B2  BEFKFEAILIAbuffered channelZRfi#A[EE , ER

FEBERA,

RECRr LISHESETER , HETLEE—XIBHURLY |, FREEEEMEE. —(EREEREE
1T—ERIFER A REE HIRElogrIEERE R 2R
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$ 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

EYIAVEREE R —EEARBHIDNSEHAR , EMEEENZRTE IR, MERIERERIER T
RR : EEREF—RMRIR T XSA%ERE | BiR 78— EERNTTFRHEIRS |, BRMmEX 7 E:RA
net.DialfRDNSEHLBUSRAIFIRE.

EEEFEEEAMBHTY . BEEESHITUHAARHRGTSR  BRFETER  MNBRREES
B—ELPRREE | IANCPUROEIEIREURAVGTE RS , TCANIRAVEEER AN EREIR R 7 IRAY A
BIOBREIER |, IAMRRYBETFRIRR TRV TEHIRE LIR | (& 2IR—EweblkFBSHIIREEE LIRS
F. RTEREERRE , I LRRMASIE R ERNERRECERE CRETIREE. HRIFIRIS
TR , RERISEMERR links. ExtractER—ISERSAEEBENKHER | iEEAINZfdRIlimit-
20 , —RIERT. BE—AREERREAHBE—EEE  ESEERFSAMRE TS RFFIEAE
NEAEET - (FEIREERE).

BT RA—EEAERENbuffered channelZRIZEHE | ERUSIRIEFRAEGTEIEREM S,

S L8 | channel ERn{A=EREZNER LURIEASE token(81738) , #Echannel BE2I—(EHE=TER

HAg9—{@Etoken , (B4R —EFIISIERL. BEFRE T ERBERN NERZENEZERE. (E29
gEFRMZ=channel BIEFRAVIERMitokenFEE—L , MBERIEHKRE~). HISchannel BRYTRERHA

5E | HMAA—EZEERstruct{PZRIFBETTER.

EHAMIER crawli®E] , #5¥links. ExtractiI-ARREREE. BilttokenfYRFRERR , ZREERE—
EEHEER20EREA. ERENENHEERFNIOERHERRIFRIL,
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gopl.io/ch8/crawl2

// tokens is a counting semaphore used to
// enforce a limit of 20 concurrent requests.
var tokens = make(chan struct{}, 20)

func crawl(url string) []string {
fmt.PrintIn(url)
tokens <- struct{}{} // acquire a token
list, err := links.Extract(url)
<-tokens // release the token
if err = nil {
log.Print(err)
}

return list

FEMEREERFKEEAZEL , EMfFEERICR T irEWintEziTa HAvtEE. (B2, BRIERE
BIRE T SBEMYBRHCURLEE BEER 7SS0 PHRERE | (MEZs R B Ra25ERNRE)., BT
FE(EfEFREsTaR L , B IEEREwWorklistBTaE % B crawligoroutinef BB THHE HFBIR.

func main() {
worklist := make(chan []Jstring)
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 := make(map[string]bool)

for;n > 0; n--{
list := <-worklist
for _, link := range list {
if 1seen(link] {
seen[link] = true
n++
go func(link string) {
worklist <- crawl(link)
}(link)
}
}
}
}

EEMAF , sTEEEnE worklistiIEHXIRIFEEET TIRE. XK ERETZETEWIEXE
worklistl , FFIEEREInEIT+ +IBIE , TEEworklisth IS G ST , BB ETE—K
++12F. EEANERE++ 2EERE—(EcrawlerfYgoroutineZ g, FEIRSENREORHEIL | SRR
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BRiEAR T .

RS EHEECRE S 68 PASRERLSRZRR L2065 , MBASHHESE  HEEESSHR ISR E
IEHEbARLE,

THIEFSERBEHENA—ERR. EERAERTRERcrawlRE] , BiRBEEREISERE | I
Mz BT 20(ERiEIcrawler goroutine , EFRIFRERS 20{EAHTTPEERIEHE,

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.
fori:=0;i< 20; i++ {
go func() {
for link := range unseenLinks {
foundLinks := crawl(link)
go func() { worklist <- foundLinks }()

10
}

// 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 Iseen(link] {
seen[link] = true
unseenLinks <- link

}
}
}
}

FrEfIEgagoroutineIRE&BE# E—{Echannel-unseenLinkstREEAY T, FgoroutineEEIRDBEHRE
worklist B2 ZIf07cE |, AERIEREIMERZHuUnseenLinks channelZiX4s—(ENEE2AYgoroutine,

seenig{Emap#fREFEmMain goroutined ; RIS Emap&EsEfEmain goroutinedRiEfTaARM. EIU
REENEERELR | BROCURTLEER M —EEE HREEFINERME. fla0 , AEEE1 a5

EREMNEBHERREE] ; BE(52.3 4 ERERNERN MR AEREVNEMY ; —(EHRNERFER
HAWRZEISR AL G AR, EENERT | EREEE AR BERCORERER | (&

HAZEERZMIER.

crawl R €2 piEEE—AEERIgoroutinerp i EEIXElworklistpZRERItiH, R TRa=H , EEFI
FHIR LB IAE T AR T,
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#RE8.6: RARICRIBINAERS, a5 , WRAFRE T depth=3 , BREEEKEERBE=IXLIA
RESOBLEIRY R E A REHITENEL,

R 8.7: ST —(EH IR FARAIRE —ER ARG | {Eub BRI EN R EE NS A b
B, R7eF  HFIEENUERHREZE B RRE (tLalgolang.orgiERE | %5t © FNERIEAEIA
87, ) BRTY , HIREEAENERROFTRET LR | HESIERAvRGE DETHEE | A
RiEERInAYEERE,

oo

FEATL
RREREE
http://marcio.io/2015/07/handling-1-million-requests-per-minute-with-golang/

EhRselectiyZ EER

8.7. HitselectiiZ &4 R

TEHAVEFSETKEEESIRIEETE. time TickiREURIE—(Echannel , EFEBEA G —(ERHE—
xmEiEEchannelZ5xE4, S—EFHIER—ERER , MEEARERNEEGEESI.

gopl.io/ch8/countdownl
func main() {
fmt.PrintIn("Commencing countdown.")
tick := time.Tick(1 * time.Second)
for countdown := 10; countdown > 0; countdown-- {
fmt.PrintIn(countdown)
j<-tick
}

launch()

}

RERMEEEREFSEREST , BRI FreturniZiEiEPEESSTRRE. B, RPEE—E
goroutine , i&fEgoroutineFIEFHELEI N FRAN—(EEBRIbytefHH , ANERMINT , EREBabort
#YchannelZ$x—{E(E.

gopl.io/ch8/countdown?2

abort := make(chan struct{})

go func() {
os.Stdin.Read(make([]byte, 1)) // read a single byte
abort <- struct{}{}

10

RES—IXETEERACEFEESFTMEchannel P RIEF—EREZS4 T : ticker channelE—1JJIER
IF(FUENASA jorgonBy"nominal” , 35t | EREEETRFIRAEY) B EZRRRIENabortS=4, FfIE
RIH(ER B 0 -173 -


http://marcio.io/2015/07/handling-1-million-requests-per-minute-with-golang/
http://www.kancloud.cn

Go IEEXE PR

AHEEE—(EchannelhRIER | AIRIKPIERMAIEE | NRFB—(Echannel FiRBEFHHEHEIRABEFE
@ 2GRS | EEROMEEINEIE —EchannelhEBRNEH. ERFRERMAEESRER
(multiplex)iZL42(F T , RTRESISIRER , HFIER T selectsEa.

select {
case <-chl:

/] ...
case x := <-ch2:
// ..use X...
case ch3 <-y:

// ...
default:

/] -
}

FHERselectzBaIN—MRA/. FlswitchiZBOBMHMBEEEN , tEB%EcaseflRFENdefaultBiES, &
—{BcaseiZ—(EBERIF(EREchannel ETEESE R HE S0 S —LEOAMI—EE TR,
—ERFEXTRESAREFENBSGET | MERKEINEREBEREENEN) , Mg LtENE—E
case , (B BAE—EBEHNEERPT , FFE _(EcaseB—#x ; BB ZE(REE05 | BIEKEIRYE.

select@Sfcaserb BRI THICaselF KT, EIEHHBENS , selectA BEABEHIUTcase 210
6 ERSIEECBSERRNTH. —(EEEHTcaseiselectiETR Eselect() , BREEGTE,

EFR BRI K ETEESITERS. time AfterRE I 7ENRIE—(Echannel , fiEe—{E#TAYgoroutinef®E&
B ERFEERZchanne BB X—EEIIAYE. THEAselectiEOEE—EEHFF2MESHEHHI—EZ
Z , EimRabortE=4EE—EALOKIBAIENY. MMRIMKIBR TR RGabortSE{HEN |, BREEXEHEEE
57,

func main() {
// ...create abort channel...

fmt.PrintIn("Commencing countdown. Press return to abort.")
select {
case <-time.After(10 * time.Second):
// Do nothing.
case <-abort:
fmt.PrintIn("Launch aborted!")
return

}

launch()

TEEEFIFEMNR., chiEf@channelfbufferx/N21l , FRLAERXENESEEim , i EB—(Ecasen]
LUETT™E , EmmiE T8 EE , ©af2+IE0024 6 8,
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ch := make(chan int, 1)
fori:=0;i<10;i++ {

select {

case x := <-ch:

fmt.PrintIn(x) // "0" "2" "4" "6" "8"

case ch <-i:

}
}

SNERZEcaseRIFFRERS , select BREMIIRE—ERT | EHRIREZE—(EchannelEHETFFMIHselect
RoE. BINR—ESIFaIbuffer X/ NEEHEHEEREE , BREbufferBIARIMBARZTRT |, select
AN TERAGENEER TR —REREH.

TEEHRMINVESEEFITENMEE S, BENselectiBORFERREREREFTVTGITIRHIRE.

gopl.io/ch8/countdown3
func main() {
// ...create abort channel...

fmt.PrintIn("Commencing countdown. Press return to abort.")
tick := time.Tick(1 * time.Second)
for countdown := 10; countdown > 0; countdown-- {
fmt.PrintIn(countdown)
select {
case <-tick:
// Do nothing.
case <-abort:
fmt.PrintIn("Launch aborted!")
return

}
}

launch()

time. TickRERIREHF G EAIE 7T —EEEIRFFMBtime. Sleepiygoroutine , EIRHEIRFERFESIX—(ES
4. EcountdownFRENRIERF , BEELLIEtickHREEN | (BRtickenE EgoroutineiRKATRE |, 45
ESSHtIEEfEchannelHEX(E , RMERHRERIZBHRERIgoroutineEitizchannelhiZRHE T -- 154
fERgoroutinej8#£(88.4.4),

TickiREHESE , (EREREEEFEEEHBINEEEERHEERAERECT LR SE. BRIAE &
PIfEZE R TERVEERET

ticker := time.NewTicker(1 * time.Second)
<-ticker.C // receive from the ticker's channel
ticker.Stop() // cause the ticker's goroutine to terminate

BRI IR LRSI Echannel PESXEERIE , HBEREREEINERENRIEE , THEE
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channeliR B EBIFREEER. selectiBIMAABIREHRAIIEE, select@E—(EdefaultZREREEHE
AU FEB A BEL0IE LR IR e e 2 TR LS.,

THEMIselectizBaEEabort channelh&ER , {EEHAPRIE ;| BERFEESAY. E2—(EJEEZERYE
KR ; RASHEMUSRAVIRIEIUM "ERzEchannel”

select {

case <-abort:
fmt.Printf("Launch aborted\n")
return

default:
// do nothing

}
channelIZ(EEnil, HHFEE(REBELESIR , nilfichanne BRHEDLES—LAEN. REH—AnNIl
fchannelZ5EFRIKHRIES XIEFESE |, TEselectiEaE/EnilfdchannelkiEE A= #iselectZl,

EEEHATTLARNIIZREIEEE S FHcase |, ZREMRIER MA@ HSAFERIEGERESE. Mg
ET—EPEE—ENF.

AR 8.8: (EselectZ kUGS . 36 AYechofkF5es , REIBINGER: , EFRIFa LIEEFinl oMbz BT
{AIEiEE S B B ERFEIEE.

G HFEER = B

8.8. T-i: (IR Him

TEANGF |, HMIEEE—(ERFREMISTE BB EERBERERS , EEZFNUNxENduT A
B, RSET/EA THEEwalkDirlREER e , EEREERdirents EREEREEE—E B TRIFFAA
H.

an
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gopl.io/ch8/dul
// 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 = nil {
fmt.Fprintf(os.Stderr, "dul: %v\n", err)
return nil

}

return entries

ioutil.Read DirfRE&IRIE—{Eos.FileInfoEEHslice , os.FileInfoXEBith R os.StatiZERERIRIEE, ¥
5—EFHIZFMS , walkDirgiREMRAAEBS , HEESHE—EXXEBIEERFR. walkDirfRE=Em
fileSizesigfElchannelZX—I&EE. BIREEEE T XHFEKXN.

THEIFERE , BT miEgoroutine, &E&RIgoroutinefAAwalkDirsRiEE S 1Tia HIE—EREHE

#&EARfileSizesia(Echannel, FgoroutineF¥iH{EchannelPIEITEIRISHERINETRIN , HEHE
.
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package main

import (
"flag"
"fmt"
"io/ioutil"
"os"
"path/filepath”
)

func main() {
// Determine the initial directories.
flag.Parse()
roots := flag.Args()
if len(roots) == 0 {
roots = [Jstring{"."}

}

// Traverse the file tree.
fileSizes := make(chan int64)
go func() {
for _, root := range roots {
walkDir(root, fileSizes)
}
close(fileSizes)

10

// 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)/1e9)
}

EEFEFESETENEER 2RI RMERRIFR.

$ go build gopl.io/ch8/dul
$ ./dul $HOME /usr /bin /etc
213201 files 62.7 GB

WNSREETHIRHREESTER IR E RIEEEREEEVELF. (B2 , NREEMIEprintDiskUsage R EEE FH
HaRlEIRE S EREITED AR LEgrvEa .

TESEdNSESBETOING , NEEEEBRISRMT vitflag BEETEREREER, fErootsE
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i FEIERE S goroutinefEE IR AEE, FgoroutinelR7EE 7 aHIFEEsRE500msaAEpEt |, R1BH
selectiBAIZRERF R/ NIBRIREFMEX/NENE | 2B —(EFtIFEsAIS AR TEDERIAYAE R/ NETE,
WR-vAflagEETRIRBENYEE | tickiEEchannelZ{RIFEnIl , EtkfEselectEfcasetbFIBER
ZH7T.

gopl.io/ch8/du2
var verbose = flag.Bool("v", false, "show verbose progress messages")

func main() {
// ...start background goroutine...

// Print the results periodically.
var tick <-chan time.Time
if *verbose {
tick = time.Tick(500 * 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

}

HREFIREFEABERrangef@lRr , F—(@selectfcases ERET b ERfileSizesAIchannel RRRELK
WEAR T . EERILABZEIchanneiZBI —EF . WRchannel BAHWEIRI THIRE R EEEEHE
IR, EEMbreakiBaIAZEITEZEE break , BERAI LRI & EselectfIform(EEIR ; MR B FEE
breakpYzEE IR HAERIselectiBIR , MINERNforBIREFIEN T—inselectiBIR.

R SISE R TENERAR |

$ go build gopl.io/ch8/du?2

$ ./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
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RMEEREFEESER REFEA AR, EEEwalkDirfHH T RIER A EINERR , EIER RS
REGHTIRE. TEEESE=EREANdu , 5 —EwalkDirfIFERAIE—E#HiIgoroutine, B
sync.WaitGroup (88.5)3EHi & B REAIwalkDirsA i TEHE . B—Egoroutine B 1E TS RIE RIS
&A% fileSizesiE{Elchannel B8RS,

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()
}
}
}

HREEEFESERERIEME LB goroutine , FfIFRE & direntsiRE , FIFTEUSSREIRIE LD
EIRFTFRASRINY | SUEFFIES. 7R RIS R —7K

// 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
// ..

EERALL BIBREIR T 7  SEERRMRERMIRINETIRG | WasicEHRE.

z
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HE8.9: mE—EduLER , BR—RIFEFroot BER FRIBS /NG EHEEREZR,

HEEAUIR
8.9. IHEZRIIRH

BiFEEAIFEZEAgoroutinefF IEEIEE#HAVERS | HIN—(ELEEHITERIweblRES | AMTENES
i AR T MIBRFSImATIESE,

GorE = BIRHE—(Egoroutinedr#& It 5—{Elgoroutinef¥75i% , HIINEHREEEgoroutineZ AT
EEERERERIAE L. 8. 78 % HIrocket launchiZFH , FMERFMabortfchannel 2E5iX 7
—{EfGEERIE , FEcountdownfigoroutineF EICEEEEFRE CAIRHER. (ERINRHKIEEEH
mi{EEE (=S Egoroutine/EEEIIE ?

—fER] BeVF R EMabortiJchannel 231X IgoroutineE B — % ZRISEHIRIEHEM. MREL
goroutineF ELBE—LHIEL T , AEZTEXRFKMAIchannel BRYSEHEtgoroutineiE2 % , BIFEE
BRPNESEEREFEE., 5—AHE , RELgoroutine X £/ TEERIgoroutine , F{fSichannel BAY
HENKXDT | FiABY%goroutineA BEREARZIEIEHIER. —iREBER FMRMASRHENEEE (B
ZIE88E5%Z/MEgoroutinefEIETEN. B/, E—fEgoroutinefitabort channelhiZ K E|—(E{ERIEF
%, hEHEREREIE , EBREBRIgoroutinefliRiZEBEEIXMSE. BT EESNERIFFIRHgoroutinely
BH , ROFEEEERIREE , ZREIB—{EchanneiBBEEREHE | EikgoroutineffIgesIERISIFE4
HE , HEESEHTMZE  JLUEEHSEEKEERT.

EE— TR ¥ —Echannelif B4 EER 7 A EEXAYE | IB/Echannel ZZBRIEBRT LASZEIHEE
17, HESFEAEE., BROTLWSEEMEER—T | RIFEHRMNEREEE | FEmchannelZHX(E ,
T2 BEE—(Echannel 3RE TERE.

SE—/VEK , FMIMIAERHEEINAZIRI—8RIduiERrF. &5 , BfRIE—(ERE/Ichannel
EfEchannel A EEEFPIEEHTE , (BEAENHEANESHEFRERL. HMERKEER T —EL
BERE , cancelled , EERSIERR RIS AR HMRE.

gopl.io/ch8/du4
var done = make(chan struct{})

func cancelled() bool {
select {
case <-done:
return true
default:
return false
}
}
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TERMAE—EMEES N R EINANSNgoroutine |, 152 — (BB A ERIRIRNER., B8
EMAGCER(CLINAFK TIRER) | EEgoroutineFi ZEEHHRIEIBREEIdonefIchannel EEH .

// Cancel traversal when input is detected.

go func() {
os.Stdin.Read(make([]byte, 1)) // read a single byte
close(done)

10

RAERMBEEHEMEYgoroutine2REBEIETERE. £main goroutined , FMSHRIIT selecthlIsE =1
casezEf) , IE{Edone channel PN A. WRE EcasetimERIEE , EselectZRIRHEEIEIRE , B
ARz MFEL leSizes channelfIAZE "HE" =, fEchannelffFIRIZ AT . BFEIRAMEE. Bk
BILURE I walkDirtUFB AR A fileSizesZX S EFEE(E , TTLAEREISEAK.

for {
select {
case <-done:
// Drain fileSizes to allow existing goroutines to finish.
for range fileSizes {
// Do nothing.
}
return
case size, ok := <-fileSizes:
// ..
}
}

walkDirig{Egoroutine—R{EIM EERABIHNRE , MREGEIREHKRENESEIZRE , FHENMEEEINY
=15, EFRBEMIREERESMZZRIER goroutine iU REIR(F,

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<- int64) {
defer n.Done()
if cancelled() {
return

}

for _, entry := range dirents(dir) {

W s
}
}
fEwalkDirR BRI BIR PRI B EMRRGE TR LA RBAREImAR | FILOB RGBSR M ERE LR

f2goroutine, BHASEE—EER | BERENEEFELEFEBETRAIRISH. HEEARER
HEEZBAEENERRNR ST EESURBENRS S | BRE—EEEAIM S EREN
IR BB RERRIR AR .

S EE P —(ES BRI ERE DT R LB ESE R direntsiRE RN —ESERE. TEMYselectr]LEEE
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TERMETLWENH | HEATLUSEEIFIEEE S A=V M REI% =70,

func dirents(dir string) [Jos.FileInfo {
select {
case sema <- struct{}{}: // acquire token
case <-done:
return nil // cancelled

}

defer func() { <-sema }() // release token
// ..read directory...

REERNREER | fraEaRIgoroutineffERUREILHEFTREEIRE, B , ELRERER , —
ERFSEL , MEFINEEEERENRHINRHREZHEEEN T AITENERGEDL | ARERENRH
T RRRIEERRIZAIT ). EREE—ESERIEPIFMILA—F | BUEEREEREVRE |, FfTEA
—{@Epanic , ZAEruntimeZ{EE—(EgoroutineAYdump T2k, 58 main goroutineEM——&ERITAY
goroutinelVzE , S EEIEECH—IER. BERUISEBHEERgoroutineizBIEH , tMFIRIEEIRIEE
WIEFEMEGEIR | (BB T ReEHERBBRFERERE ;| FTLEREN—ERMERRELEN. KM
FipaniSRERE B4RV E RSB R _ LEHE , EEREIRETEERNER.

403 8.10: HTTPEE KT Ehttp.RequestiigiEdCancel channelfIEIRITIENE. (&28.680+AIweb
crawlerfRsZFEGEhttpaEK,

1273 http. Getff iR BIRUGEMER—EREKAGE, {REJLAAhttp.NewRequestZREXMIAZ | :REE
KCancel=E% , #A1EFEhttp.DefaultClient.Do(req) 2R TiEEhttpsEsK.

RE8. 1124584 4% HImirroredQueryifitie , BER—EFHEEERurlivfetchiVE1E, EF—EFKERIE
iF , EEEVHEERIBK.

~5: BIRARFS
8.10. 7~471: BRARFS

HMA—(EIXIRFSSREEARDHINS |, BEEFEZE—LHAFEBRSEAECERREREX
ANEE., EEERTANEgoroutine, mainflbroadcasteri2EH2—{EgoroutineEfl , §—(EXFiHRH
EizEl=HE—{@handleConnfclientWriterfigoroutine, broadcasteriZselect FBiERIAEERVERA , R
ERERE = E A EEEAHE.

TEEZRAImMain goroutinefYTE , Elistenflaccept(FEsT : 44 4RIEEAILS) EE FimiBskAEZ,
HE—EEE  EFEEE—@FIhandleConndgoroutine , B PIEAEFZERYHEERecholk
Fiem R FTAYBRER,
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gopl.io/ch8/chat
func main() {
listener, err := net.Listen("tcp”, "localhost:8000")
if err = nil {
log.Fatal(err)
}
go broadcaster()
for {
conn, err := listener.Accept()
if err = nil {
log.Print(err)
continue
}
go handleConn(conn)
}
}

sA1Z RbroadcasterfiYgoroutine, fBRIAEFE EclientsHCiRERIELERZIIZFinES. HCRIAS
EE—(EEFimiEREHchannely" &18 "8,

type client chan<- string // an outgoing message channel

var (
entering = make(chan client)
leaving = make(chan client)
messages = make(chan string) // all incoming client messages

)

func broadcaster() {
clients := make(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] = true

case cli := <-leaving:
delete(clients, cli)
close(cli)
}
}
}

broadcaster&iEzk B £ /FEHYenteringflleavingfichannel BRIENE FinfEIZRF NGRS, SHZEIGE!
Hp—ESEHT g8 Hclients&E s | EZSUERFTRER , CEBEEFmRIYERE Tchannel,
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broadcastertb HEEEL FAYER channel , FIEIIEFinElZ MRS EchannelPEHXER.
broadcasteriZWEIHEEERR , S HEEENAEEIIRBIRNEFin.

ok

REERMEEE (@& FiniYgoroutine, handleConnFREEBEHNEFinfliE—EEEE Hchannel
ffi@iEentering channelZRE N ZE FimhIEIZR, RECEENERmERNE—TNA , HEREBEIB
BchannelZ&i% L”‘GXZZI@& EHE  HEBIREE T LEXENRNSREREES M. BEEFingXTE
& , handleConnEj&Eileavingig{Elchannel 3B ANZE FimhYEEFa(H REEREZE,

func handleConn(conn net.Conn) {
ch := make(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.Fprintin(conn, msg) // NOTE: ignoring network errors
}

}

545b . handleConnBE—EZE FinAlE ¥ —fEclientWriterfgoroutine 2z A1 2 Fimas HiHE
channelPEENEEER | HFEMBAIZFmRIMEEERE. ZRiRINERSBIREEbroadcasterf
W RlleavingiBAHEERT T channel&41E,

TEHEFIZERGSREmEEHNEFimEZ , HEEMEEOFETRIBER , ERnetcatZREIX
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$ 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.

AT
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.
AT

127.0.0.1:64211 has left”

BHEnAZFiR{RFIIKsessionls , BEEEFZE2n+ 2@ Igoroutine , AMEEEFAMFA~EERE
TUAIEH(89.2), clientsiEEmap#fR&EE T —EEZAYgoroutined , broadcaster , FRLABABEM{HEE
#hf. ZfEgoroutinet=HEEEFIELchannelfinet.ConnfIEF , MERFEEBEHEZ M. F/M
FE N —EFESHRROR |, fELelINgoroutineh HZEEN S,

#RE8.12: fEbroadcastergégiiGarrival B HERERIFMTENEFin. B NEREREBR , fEEE—EE
FinlV&ES , B %EenteringfleavingfdchannelFE2ERE FimlIEAF.

R 8.13: EHIRIRFS S EEAETHTENE FimER: | tHiNGRIFASEZ BB X HTBENBLEF
im, fEa~ : AJLAFER Bgoroutined i conn.Close()2Rf#BRReadz8A , #i&input.Scanner() AT {fHEIAR
%o

#0758.14: (B R IRFSesr R ERE AR R L fEenteringF LURHEMNEF. #FEE
RUARA < BIRYABAS I RIS AR .

5 8.15: R— A= Fimz B Mt ENEIR T e S B MENE FintkiEE. (g% broadcastersRikiE
—IRBER  MAREHEEEFh—EIHERTRE. IEBEE—([EAEFmITEREHchannel i 74EE
&, BERAIBOHNBEREARZHER | broadcasterfEsz—EIFfEER send @S EchannelHEHE.
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BERAZEERIHE

== AN B 4 L A
S— BTSN 48 T — L goroutineRichanne KEHE BT TS AN SR RSSO R, TSRS
PIEEIES | RS T E R TR A S8 SR — Lo E T ORI

EARER , HFISEBCE T RAEEER, THEESZgoroutinec BRIHEZEE | HERBENIDTFR
AR ARRELMENEAER.. SERFPIEMHEgoroutine I FERFE Z MR HT E—LES.,

FHRG

9.1. BRI

TODO

Sk
Dkt

sync.MutexB /H

9.2. sync.MutexB 8

TODO

V4

sync.RWMutex;B&E 5

~

9.3. sync. RWMutexzsE&EH

7~

1007 FFCERIF ML RS B R EERME — LT | BobBET—EERF , SETEERIGE
ftERVERITEREE., MEER LY , EESEMFH RETEERERF. HITHEERIELEHEIRE
(BISFFIIAAE TR , ERFIBNRERERRKEIEFAITHY , BRSERMESHE , (HBESESE
LFEERgoroutinel&EsT,

FftBalance R EFTEBNEEBAUARE |, FTLAFMERZEZ[EBalancesARHEETEE LRSS &
BEEETHRRRBFAESE DGR FRT. TEEES TRMFEERARENE  HRstEEEE
BEHTHT  (BRERFExEER. EEHEIE "SiEER" #H(multiple readers, single writer
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lock) , GosE S iRHtHIERAIEREsync RWMutex :

var mu sync.RWMutex

var balance int

func Balance() int {
mu.RLock() // readers lock
defer mu.RUnlock()
return balance

}

Balance B BIEREER T RLocKRIRUNlock/5 AR BNAIR I —(E:EENER B0, DepositRBigas
& , EFEAMU.LockAimu.Unlocks SR EXFIE R — BRIk B AR,

EERIBEIE | BobRISREEE A KA LRI T THE SRR Y. SHEEZSHIFETCER
A HEEEREEES R ER T .

RLockEaEEiEREBEAFEERGHTRNEMEITTA. —MRK , RPN EZREE LRNEERE S
A ERERE—LEE, W—ESARERSE—EEE | (BB sEERFEE—EATRRIET
an+ 1GERT - JRERERCEEEDARIAFIRENERT) , B XEFTET--(EEIFAIAAESE R, MRS
FEREAURE | ARfEFE R,

RWMutex&EH EXEHAIARRT goroutinef B Z5E2(F , MIEERFFMET , BRiEsR , goroutineffis
FEH7RPEREIRARR | RWMutex RERBEFZIFRER. RWMutexFEEEFMAIATCER , FiAE
EE—RRAVERRFHERImutexi8—LL,

AFEE
9.4. RFEIF

(RO gELLE A S Bt i Balance BiA R EMEIE R | EmmEEchannelZE2ENRERE. ERMFENX
1% , EER—EGENEREAER , FTUAAEEIE Egoroutinet 217" R "SI THERIEEAIE S,
EREAmMutexEmMAEER. $F—BalanceAGEHEER{FLLUIWithdraw "Ff" #1T7. F_(FEE)
KR "EL " MEER—tEgoroutine {1 TIEFRIRERE ; RFEETREINFNME.

A

%

ERAGTEHIIREEE —EREERs | B—(EHfEEEAMAEF (local cache), BTRE , HAFHIEA
—REEE—(EARERPET , HELER—IKlushBE£ZF. EEER NELEEn e AR EY]
goroutineBNEFAEINIEFHIEREIERE. Gchanne@(55E B SR FEENRESHRIEESHE
BRERB Aflushfffcommit |, EtkgoroutinefE R (AR ER_EAHITAER 7 seH EiaiEes LETHY
goroutinef5%l,

ERE— N NEABAERRIA L
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var x, y int

go func() {
x=1//A1
fmt.Print("y:", y, " ") // A2

10
go func() {
y=1 // Bl
fmt.Print("x:", x, " ") // B2
10

EEm{Egoroutine2HEHT , HEMMBHE=EERFNSIEER , SREIEHRT  MLUEFIETER
RFTRARIREREAEEDT. KFIsERE TR N TEEIESRPRI—E | HERKEARRRIAZ
R TIFRIEMR |

y:0 x:1
x0y:1
xlyl
y:1x1

BT LA R TIRRFAL B1,A2,B28#EB1,AL A2 B2RIHITAEER.
RMBRRIETINE R B L ENERIERED

x:0y:0
y:0 x:0

(EERRIBATERRYRER | CPU , IBEHEREZER T , EMEBRIEEUREEN. EEMERS
IS EAEEE ?

E—{E¥EszAYgoroutinedh , B—(EEGAHITIEFRLISRER ; ByiEsigoroutineZ2IBFFEEHR].
(BEEAERchannel EAERMutexiERRIFETI RS IRIFR: | HPIMIRIEZRESHEARRRIgoroutinedh
ERRIHTIEFE—ERT. FEgoroutine AR —ERBEREIX=1HUTHINZEF EXEERY , BER
=HECR B CEER{5Rgoroutine BHREYRIEA |, FrLAAE AT RESF TEDHyRI—(EEIRAYE.

=E AERHRN SR R S HETIERR AR goroutinefsBAIRIZHEHIT , BEE LEANIF , &
EEANRRCAYRESMcpuN TSN T . RRENITENERARRNEE | fmEss S iEmIRE
THIEFASHENTER | HESTRMEERDRIITIER. 2RmEgoroutinefEARRIRICPU_LH
17, A OBEBCRIER | ER—{EgoroutinelIB A IEEgoroutinefyPrint , EEFRIEZAI
MEATRNT.

FrEHEERORREER T LA —ERY. AEERVERERRIUR AR, FRLARTEERYES | #§EEIREEgoroutine
28 ; WIREZ (EgoroutineBSFEEDHIEE | (ERERFEZREHMHA.

sync.Once#lJ#at,
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9.5. sync.OncefJiat,

TODO
e R

9.6. FRFHEFG A

EMEFAIIVORIABER/IVG |, (BEREREFTICHEERATZ Y. FERIR | GoRIruntimefl THIEST
Pigim T —EEMEFRINEIRDIT TR , ST eE=s(the race detector),

£ZF7tgo build , go rungkEgo testinSEENM_E-racelflag , IS {FimEssAIE—ERIER "8
B MREE (A T RESECERAT B IE THI I =S EnM T Biltest , (B SR Me—(EEHE R
=& 8MgoroutineIFDER. B, BBMRNEFSCER NAITENRELSSEM | thillgogEal , channel
BE , LAR¥I(*sync.Mutex).Lock , (*sync.WaitGroup) WaitZZA0:EA. RENRLSHEHESEEThe
Go Memory Model3 g EHA , ZXIERHES ]ERE—REH, =

% : https://golang.org/ref/mem)

iR e 2 e et , BEHEW—Egoroutinerp HIR TigHkAIcase , HIANEERER 7 —EFHE
SEE | EEXFEERMS—(EgoroutinelEiRBIEITHRIERILSEFEERR AR, EEBRBHKRA
T RE—(EHEEENHEEME | BIEiEsRE. SETLESIH—hiks  NSESEESRH , EINR
AHJgoroutineERERIRERIEAR. ELEREEUMEFERREA. 9.78F2E—([EnFinEss
RYB BRI,

B e 2 e A B ERIEURER . KM, CERRIRIEITISATRTHRY | HABEREEZR
AEREHIERT. MURT EERSENE , SREFIVAR BRI TR,

FRRFEEREIMIGCE , RIEERI sl FigiRkge—L , BREEANNG , BSEE
% BEAEHRRESEEREN TFPRRERTIURZN. HR—EEEIRFRIR | SEnFaE
seREnE A LB EEE H&AIdebugging. (&t | ZORFBimCHICT EFERILERER)

Bl HEERVARREZEE T
9.7. . HIERVAEFEEEF

TODO

RIIEER B W2 - 190 -


https://golang.org/ref/mem
http://www.kancloud.cn

Go IBESEZ PR

GoroutinesF4RFE

4

9.8. GoroutinesFJ4RFE

£ E—EFHEAMEigoroutinefR{FEFRIARZEEF T LACREE. EEMENEIER LER—EENE
3l , (EESS5 [ EEEEERFERR goroutinefl4FfE. REEERKFIREDFMENRERE.

{% include "./ch9-08-1.md" %}
{% include "./ch9-08-2.md" %}
{% include "./ch9-08-3.md" %}

{% include "./ch9-08-4.md" %}
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SfITR
F£1+= 8T E

REE—EAVEFNEIRETEESEIB10000ERE. AMiFE —REFREEBEPR/N—HERHH
HIRDRIERET | ERERSoNIBERHEMARRD  EfERR SRS T ER.

GorE=ERIB100EREESR (525T : ATLAA go list std | we -| (S EEITEQNEREHE ) | 1ZEE

RAZHREFRE T O ENEREMH. EGortE  BREMFRIEHERET. =, ERMEGE , Bal
BEE FEREm TIFRZMNGoEEMIRE , BfELUER http://godoc.org &R, AR , FfHGE
TNR(EAEBRISMAIZEFRIE.

GoEEWT TR  EESRSFAFBHTIFENCERNN TR, EARRANIKE  RATERHE
AR TREERN TR TR, BUMETRMOETRFT. £A%  RISEEELTANES
REHBRAIEHESAINGE | P TAE S SOETIE AR TaES, T2 RIS
ARG,

BET

10.1. B3R5

HIRRGRTIBNEER 7B KEEFRRETIEE T | BRI e —EEB R
BTLAERIERRINES | B EETEHNERRIFIEF T HEETAREE . EEERIATE
AAFEESTLUSEENARIEERENER  FIREEERN. EELeER—DEIER.

BHES—REER T —EFENEF=ERREASHNSEESMRE. SEF=EREE—ESE
RIE | SRR, RESEEGEIHTHNEY  BRYULBRERFEREPEHEROMEEED
BFAYER,

FHESEEBREREGAZFIIRENREEHRERIFGE. BEERREMERNA RIHHBEEAPI
HEEER | SArerEEE TN EAFNRIR THZ2EHNATER. BERRENEENTR
tt  ErLSRRAFERR LT ERECRAMMEFRASEE | BRULUREASEERN—SUEH RN
B4R,

ERANSH T —EFE Y, FefI BB R-ELFE S BRIEMAREZENEME. EMEEIERE
22 . GORE = Amne e JAmn iR 2 (DBRRRRINH EneEan=. Gora=HIPIBARAYREERE T REmIR=(E:E
St F—3  MEEANNELEESENARIFREVER | ERERERN AU BRSO T
BYEFSUH A BT RAYKIERIEE, B8 ZIFERIRIREEE , ERIRBEIRKE , SRR —
EEEERE  SEGATLSEFE  MERUEEHRHERE. F=8  ®ERENBEFNMEE
AXI(ER B 10 -192 -
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ICEREABINEHER , BEMHRIFECHE 7 BRIKEEEE. Eit , TiRE—(A8HR , FmEmE5
EENEHEERENBRIBEXY  MAFBERAMREIRINY (#:1 | RESEEEEIIEZEK
).

i
A

)\ft%/ K

10.2. ENBETE

BHESRHR—(E=RE—NFITRMESRNEANBEEN. HREImportEaPRENBEEEFFTH.

H

import (
"fmt"
"math/rand”
"encoding/json"

"golang.org/x/net/html"

"github.com/go-sql-driver/mysql”
)

HUEIFIE2.6. 1EIREIERT , GoESHMTEHIRBIRIBNENREFTRINERSE  EAREHNER
DEEHEETRFRREN. B4AE , HMSRNTRGoES LEMAIINRE , A AR EEREEE
AFIeE. B LAF=LERNIERGFE. f20 , Google AEINERRIGOESHRE | IRERMN
SRR SRS (FF5T | Google N EHERNIRLRUBaze FISERS  SIFEEwIzas  BRIZIE
HRFIERREEFWindowsIRls ) | AARRIRAIREESZFIENE . AAERIRAIZREESE T
ARFS  EREFRTIEEZEE M PINERRE.

NRFEHEIDZEEME , PBEEARERFEERE—N. BRTERER , rEIMEEEERSNRE
RS EREEZ RS , MEESREEFREARER. el , EERimportiEEEANT Gofd
BAEZRIHTM LU ras il — (B TRYSE =5 #E2RIMy SQLEEED,

BEH

10.3. & 226H

EEEGoEE R IRV EEEEREY. SEFRUNTEENEREEREHRECEENIEH
RHIEEAT (ERER) .

a0 , math/randBRYEEIESHRIFEEERE S package rand BEZ8HET , FILARRENEREE | (R
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GO IEE XA R
L MArand.Int. rand.Float644B (ARSI E.

package main

import (
"fmt"
"math/rand"

)

func main() {
fmt.PrintIn(rand.Int())

}

BHER , ARHIEEMEEENBERNSRE—R  REMEMESRNENREERR , BfkAT-E
—EERENES. Fla0 , math/rand@Fcrypto/randBHIEEZERrand, HERFPEEZINARREAN
mEBEHEREZAIE.

FERERZER —IRRAEAREENSEE—RIEEE=EIMER. S—EMNI , BEE—ETHT
=, EEmaing , ERERmMainBASIIE N EEEREEN. 2FRmainfIgEisgo
build (810.7.3 ) #Za<—AER | EESmETBEYEARRBERSREN—ETHITER.

SBEFISN , BEFERIBESPEgEE —E MR R _test goRERNGORN M (%t - IIEYEBHRYE
=R, AR _ BiRAYE R RRERRY ) | (HEEERXGZIRNE AR testREREN. 15&
B EEmES | —EE5EE  II—ERIERENINNERE. Ll testHEKEARVARINBE
fREEBHgoO testap MBI MweE | SEBARAYNNEREEBEEEMAY. A/ NRERE ik FAsE
SREABPREREANGKEE , BRREEEFIASELL 246865 ME.

H=EGIG , —EARERASRRIEE TESEENRERIBINRAIRER | fIa0"gopkg.in/yaml.v2", &
RN FMENSFHABSRASRES  TRyaml,

SNEH

10.4. ENERHA
STz EGOEE R EBET S | HEFENEIEOZE , BATHSEEAEEEY. ©

EENZRTUESEE—(AENEE , BLIBBERESREFEASESANREE. TEMESEATIZ
ZEN , BEREEFEAERER.
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import "fmt"
import "os"

import (
"fmt"
"os"

BNNEZELIEERIIZTRSE | BEMREARESHNEEESH. SNENEFEREE , 8
EESESEP—RSRB=FRIEFHS. ( gofmtilgoimports TEEALUERR S EENNIE BT
HFF. )

import (

"fmt"
"html/template”
IIOSII

"golang.org/x/net/html"
"golang.org/x/net/ipv4"

MREFVERFENMEGEZFHERERIE , flflmath/rand&Fcrypto/randtl , BRERENEIANEEE
IE—(EREEEE—EFINER LR ER. EMRENBERR.

import (
"crypto/rand”
mrand "math/rand" // alternative name mrand avoids conflict

)
ENBHEGEREFEERNERXY. HErFEXHNREATHENG  JUBEASRFTIRZHNEF
B ERERAE—ExETENEF.

BANBEGRE—EERITE  ENMEEERR THARFER. MREANN—EERREE , F5I2
E—LEHEERIINET  EBRER—EEERETESE. EEATEABEMNRENERHRRITS
— ., EREERE. BEF—(AEaBETIEERIA S BEEEREE®ER. fIa0 , NRMHH
EEET AR RpathiVEE |, FEFRFITLLS path"REGBERERpathpkg.

BEENZHEEDHBEEE 7 EREMRENB ZERIKEREE. MRBRIERERENIER , GosEs
AU T Bl S iEeR.

BHEZEN
10.5. BRIEREAN
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MREREN—EASMHMEBEANNESHSEN—BRZER. BEEEHERMESEFBENESME
SHEWER : EETEERAEERNBRTREFIMITENSHINtHIBHRE (§2.6.2) . EBRIEKMF
FHR “unused import” #RzEiEie | RFITLABTEIR _ REGBREANNE., BEE—K, TR _B
TSEIEHERT | A REMERR.

import _ "image/png" // register PNG decoder

EEFBERENEZREN. CBEEARER—(EHEEZFHER  AREBEmManEREFANCEEMEEN
BEINRYE. &%  ERFIEBNIERZEE  ARBEECRUATIIEN.

ZEERImageERBE ST —{E Decode FREL , FAMRYE io.Reader EZFENEURFABEIS , BRMAK
BB G RIBES IRoTRER |, ABRIEimage ImagefEiifyE S, A image.Decode REZHE—
EEGEINERTE SN —EENEG , AREBRD—EEGRL

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
llioll
"os"

)

func main() {
if err := toJPEG(0s.Stdin, os.Stdout); err !'= nil {
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 = nil {
return err

}
fmt.Fprintin(os.Stderr, "Input format =", kind)

return jpeg.Encode(out, img, &peg.Options{Quality: 95})

SNERFLFHF gopl.io/ch3/mandelbrot ( §3.3 ) AYEIHENZIEEREFRIRERAN | CiEFHBEARIPNG
1&EG , AREREIPEGIEANEG@E (E3.3) .
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$ go build gopl.io/ch3/mandelbrot

$ go build gopl.io/ch10/jpeg

$ ./mandelbrot | ./jpeg >mandelbrot.jpg
Input format = png

EiFEimage/pngBRIERENEG., MNRRBE—1TEY  EFRATLIREENIET , (BREHARELE
Hesn A IR PN GREZCRIENS

$ go build gopl.io/ch10/jpeg
$ ./mandelbrot | ./jpeg >mandelbrot.jpg
jpeg: image: unknown format

TENORBER T TS, EEEmERMTGIF. PNGHIJPEGEIRXBEGHIIMRIESE , AEALUR
HECHREES , BRRE T IRIFEFERERY) , REBERMHIEHESINES | RIFEIHERESIFHIE
. image.DecodeREEMRIBIFRMORERSIFANEINTIZR. BESTUESZIRISENOEE T U4
=15  1i5XERE ; —([EARREREERGEIEFES DRI FRIE | ARESSRED ; —E
Decode AN ERRIEEIS T/E ; —(ADecodeConfig e B BRI/ NMIEESENEE. &
[EEEI N\ O 2iBiBsEAimage.RegisterFormatREGET | — i EESEEIIERIINIYIRVEREFFR |
fFlENimage/pngE 2iEtRFMAY

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\x1a\n"
image.RegisterFormat("png"”, pngHeader, Decode, DecodeConfig)
}

RENRE | FEFESEERENSEEZREEIEM I LARImage.Decodef#EE ESBIEIR T .

BB EE database/sqtE 2R A T LA | :ERFYLUREE CEEEEE NV ENEEERES). Fl
an :

import (

"database/mysql"

_ "github.com/lib/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("mysqgl", dbname) // OK
db, err = sql.Open("sqlite3", dbname) // returns error: unknown driver "sqlite3"
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A 10.1 : ERjpegiEr , LSHFHIEBEIGSNZERIEEER , fERImage.Decodet@ls i FAETUAR
B, MREEflagan TR S EURER HAYS .

BRE 10.2 : REr—(EEARIERGE S4EENESR | AZREEENZIP ( archive/zip ) FIPOSIX
tar (archive/tar ) f8zUBR4ERYSCHE. (EFARI EERIGEMSRIBRSIT ARINBL R | RERIBEE
BEERENEEENEFFNBEEIREEEIE.

B3

AN
10.6. B2F0ap7A
RS , BRI GBS B DA RS BIIRE.

ERE—ER  —REAEIIEE  BEAERENE#IIEE, REEPRERINEAbufio,
bytes. flag. fmt. http. io. json, os. sort, syncfitimeE&,

EFNEFEERAT. flan , FEF—EREimageutilsioutilishIBMAEmE Rt , BEATEIRRR
)\ ERERRESFERUEKEERREREENST  EFRUENAFERREAE , fIalsE
EEIpathe,

BE—REAEHNF . ZEENbytes, errorsflstringsfERTEEF R | BB T BRMTEEZRAVE
BlfEse , FERIERgo/typesER 1Mty peBasE &R,

ERMEZEHENAE. fIU0, 258K MREEBRERVIFER TtempEE |, #AHSBERES
A. BEER—EEHENER  EEtemp&FEREREENESRR. REERME—RISEERT
temperaturefERBEE , AR FHSERECNEERR. HEFHKFIBEL T FstrconviZAELEIAY
tempconvBl® , BEZFLLZRIRIMIFEZ T .

REZRMEEN IR ENNE. AREEEENEAZFSINBEERIMAE | flaifmt.Printin , EiF
BETEBMKRERER. Bt , BfI—RHEAFERZPrintinNEEANS , ERMEEZECEETE
BEER. ERET—AfNRKE , FESRE2MNERMES S WARFtES. TEE—20F

bytes.Equal flag.Int http.Get json.Marshal

HFT BRI —LERIHEEN. stringsEIRE TIIFRIBE/MAESIRE -
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package strings
func Index(needle, haystack string) int

type Replacer struct{ /* ... */ }
func NewReplacer(oldnew ...string) *Replacer

type Reader struct{ /* ... */ }
func NewReader(s string) *Reader

FRIEBstringABHRBHRESENER . RRAFZERS I RELMEstrings.Index,

strings.Replacer&,

He—%a , oJReERA 7 E—RIEUSAERY |, flalhtml/templatefImath/rand% , EEE—EFERIEL
BAEEFNETHERRING L | EE—ELANewss ZAIRE R AIZES,

package rand // "math/rand”

type Rand struct{ /* ... */}
func New(source Source) *Rand

EOIpEE—LZFES , fliltemplate.Templatedirand.Rand , IEF 2B B LEENE ZEEE
BFEHRERZ —,

ER—EgRE , B &net/httpEIMESEIFESHNBFEEFSIEIREE , ARCfHEENMT—
[EEFAIEEER. SEEFEI_HERRESHRE , ERETREZNINERFAIRHERETRY

Get, Post., Handle. Error. Client, Servergs,

—t——

10.7. TE

AER TR DRI mGoE = L EMEAVEREINEE , BRI TE. B, B2, RAlaflLikGoE=H
BRYER.

GosESHTEEES T —2FIRIIIeEIm<SE . EHUEFR—EREESE (BURLiInuxhaJaptilrpm
TH)  BREES. stEREKERE. CRERTEREBFN THEMSES. s —(EEER
At FTESMRONIERAR: | RS, BRI EEIET | B SRR TRGR BIRERT
makerp SAPEIERE. CHEE—EETAGMEERGABEENER , B ES 1= mRlaERE.

GosEE LEENmSHEEEN "mtEJ])" R , FE—HFNFwS , B—LRMAKERR |, Flun
get, run, buildfifmtZ, {RAJLLE{Tgoakgo helpip$EEAENENNIE , BTEHASE , FHf5H
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TERERNGS
$ 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.

RTEZEZITHRERRRETEE | GorssH T EMA RS EMKIESIEAE, fliN , RIBGERIRSXU4IISE
7 GorESHITEALBIIRAEENE  ARESERFESSTE—IE8 , HERINENREMNI/E
ENBEIFEEREEN. SE—(ECNENER , GoEsSHITAERLIKEHEN BRI EERL BN
X4, CEAURBENBREREIFRFASEEREERSRIURL,

{% include "./ch10-07-1.md" %}
{% include "./ch10-07-2.md" %}
{% include "./ch10-07-3.md" %}
{% include "./ch10-07-4.md" %}
{% include "./ch10-07-5.md" %}

{% include "./ch10-07-6.md" %}
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pl

| == gz

% I = ,EJJ nit

Maurice Wilkes, S5—{EfFEFEF=TEM# EDSAC HURRETE, 1949FE B =CEEISE —EIEE. £
(GTEMTIEEEER) (Memoirs of a Computer Pioneer) 2, {BE1RE!: "RIARE —TEEEREIERIRE,

HEEEFENEFRDESESHIEFBUGHEIRT . . BRI BN E—(AFH#IEFEEL LR

& Wilkes BIAEIE, BEAEEFARIRE ARG T4 RSB EINRER L.

RIEAVERFERELE Wilkes BFHURIEXRERER, BAFESMTILGERRIEM TSRS HhE
Mg T ERPEREIVEREXH. SRR GER B RE TN E S 2R, 2
RERJFTRERE.

MR EHE A2 e EECAE, BalEE L/ 192 AR i (R UES) 19T RAITE
HAR—1%, ELBRBEHEA OIERNITREATENTIREEE 2B B H IV N\ BTS2 FRATRE.

BRI R — AR RRIEE. RIS —RGIR T —EiERF BRI D IS — 22 R B RRIFE. 1
BRI RATERNEE R RN EENE LB 2. B ETRIREES, BE—FTRIRMAIEAEG
&, BB AERTRIGEREIRIE R, FEEN5 | T AERINCEENIENEE . BEE B GIRIPLEERRER T
AREFEEREE —ESMIREE.

GoRES ARG AHTEEEHEARNY. ©HFEE—E 'go test' Hlidm<, FI—ARBLNES U R=IRIERE, Al
A LA LUETRFIREL. fmRBEE BRI UBEEE, MECREZEMEIEERFEIZGIX
&

TEET, ®RARBIRSEFASHRAESKES. BfREINE—(EREEEHESERREAER.
eI s/ VO BRIRIEFUR Y, BESENSURER, HETSERIMNEREEHERIVERE . M2
AIBHRE S BRGof UBIBIERRUNY; SHATESREHIIFR RAMNIE.

go test

11.1. go test

go test R—ERIR—ERIKIEMAESRTAECBRIEEEIES. R AT, LI _testgo REGERIERX
HHAR go build HE2BRILIERD, EFfIR go test AIEAI—FBS.

B *_testgo Xf4eh, B=1ERRRIREL RAIalRE, EEAERE, flFRE —(EARRERIA Test 5
ERERRISRAIRE, ARAEEFN—LEETRESIER go test FRAELARREHRSRIEER
2 PASS g FAIL. EAERIERERIBenchmark BEREIERISRAIREL, FAREE—LERERIMESE go test
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SEIRETEERZUATE—EFIRIITIFE. flFREZLAExample BRERRISRAIRE], BMH—EH
HEEAIIEREMERIGIFSHE. FefISTE 11.2 &5 5TamAlsl R ERTARED, £ 11.4 BisTamEERla R EnI4HED,
£ 11.6 53amf1F R ERIHAED.

go test L EIEERARY *_test.go 4 LIRREY, AEEMN—(EERRAIMainBFERERIYRIER
&, ARIBEMET, EARER REFEERUY

B

11.2. HIERREY
SERRREWNEEEN testing &. BIRREENTHES:

func TestName(t *testing.T) {
// ...
}

AR RS R F W 5L TesthHEE, AIEAVERRBVHEUAR FRFE:

func TestSin(t *testing.T) { /* ... */ }
func TestCos(t *testing.T) { /* ... */ }
func TestLog(t *testing.T) { /* ... */ }

Hrp t 2RSS AEREANM4RIRRHESR. ERMIE—E—EEF® goplio/chll/wordl, £5—
{EEREL IsPalindrome AREE —(EAFFFERREIERIMENICR WREE—%. (EEERIR—EF1TEH
BERENFFEREERARE TR PR S ETmEEMNE)

gopl.io/ch11l/wordl
// 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 {
fori:=range s {
if s[i] != s[len(s)-1-i] {
return false
}
}

return true

}

EHERERBERT, word_test.go XS 7T TestPalindrome #1 TestNonPalindrome M{ERIFIERESL. &
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—{E&BEAIE IsPalindrome &4 HIEMERIER, HEF t.Error SRELH

package word
import "testing”

func TestPalindrome(t *testing.T) {
if lIsPalindrome("detartrated"”) {
t.Error(IsPalindrome("detartrated") = false’)
}
if lIsPalindrome("kayak") {
t.Error(IsPalindrome("kayak") = false’)
}
}

func TestNonPalindrome(t *testing.T) {
if IsPalindrome("palindrome”) {
t.Error(IsPalindrome("palindrome”) = true’)

}
}

go test (8 go build ) &3< WRIRBLSEIEELIPEHEERAER S EIE. LA TERN
an SIEEALEI TR

$ cd $GOPATH/src/gopl.io/ch11/wordl
$ go test
ok gopl.io/ch11l/wordl 0.008s

EBLESmE, BET T EERR MERERINEHERRREREIBEIBUGHRS. —EiZE®&E Noelle
Eve Elleon FIFFEAR IsPalindrome EREUABEARI ' 'été. ' . B ERBEEZHFEERLER
gesnl ‘A man, a plan, a canal: Panama.’ ' . $I1T45RFA1/NEIBUGHR S EFRFHRM T FrRVE B AT
HIE A

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 lIsPalindrome(input) {
t.Errorf('IsPalindrome(%q) = false’, input)

}
}

R T ERRRENRRAIFATE, FAPHER T IRAL T BRI Printf $32U(LIN8ERY Errorf BREUKERISRE
R
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ERINTEMERFEAAIZE, go test IRETRIFHKLHAIEE.

$ go test
--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false
--- FAIL: TestCanalPalindrome (0.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false
FAIL
FAIL gopl.io/chll/wordl 0.014s

Sohm s Rl RO ERERIG RIS T AR SHEREREA R —EF R EE.
P BEE U BAMIE EIEARRAYFEIRE.

SR ARRGNRIFRE ETARERE S F TmrRSaIEEER, EEH M LIS TIRE

RAEEERSETRBIA, ?‘dFE_ILl B EEE TR LA ERT IR AR NIRRT .
28 -v ARTENSHERIF RIS FFE TR

$ go test -v

=== RUN TestPalindrome

--- PASS: TestPalindrome (0.00s)

=== RUN TestNonPalindrome

--- PASS: TestNonPalindrome (0.00s)

=== RUN TestFrenchPalindrome

--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false

=== RUN TestCanalPalindrome

--- FAIL: TestCanalPalindrome (0.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false

FAIL

exit status 1

FAIL gopl.iio/chll/wordl 0.017s

E8iEH &

HIEA. 40

28 -run 2—EEAIFREDN, EEAEREENCIERLRAERET 2 go test E{T:

$ go test -v -run="French|Canal"
=== RUN TestFrenchPalindrome
--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false
=== RUN TestCanalPalindrome
--- FAIL: TestCanalPalindrome (0.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false
FAIL
exit status 1
FAIL gopl.io/chll/wordl 0.014s

R, —BERFISEIEE 7 REVAERM, ERPHRRNIBENTC A, HPIERIARNETZERT go test a5

DETEERRVAEAN, LIEREINR A5 INFHIRE.
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KPIRENESHEEEELER. BEDMEFRRE—(ABUGHIRRZIKFIRAT byte MARZ rune
5, FrLAG "été" shny é FE ASCIL FAFAREIERERRE. 5 _(ABUGRRR R BRI EIFHIA/NESE
R

i EIAMEBUG, FfHFAERS 7 EREL

gopl.io/ch11l/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 [Jrune
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

}

RIRFFEAItHE BRI B AR EIR S HE T —ERIE PRIRES.
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func TestlIsPalindrome(t *testing.T) {
var tests = []struct {
input string
want  bool

X
{"", 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)

}
}
}

AR RIE P EREIR 1 :

$ go test gopl.io/ch1l/word2
ok  goplio/chll/word2  0.015s

ERERIEBEEIRRFEGoPRE RAY. BMREZEERZMNFIVAEER, HEERERREIESHIRETT
&5 BRI LA eEHERER.

KRR AYE A BFERA tErrorf BRZIAUHERERRIER. MEEMESECGRIEESRRY assert EfiS,
t.Errorf SAFAEIRES 2 panic BFIERIERIFIT. EMERISPRIERISUREE 7RIERILE, RISEER
AFEIREAEIE TR, FE—EARE PRI T RS ERMAER.

INRFKPIENFTEE LD, SETREBNRCKREE IR RS REN T REHERERE, FfITLL
{%£F3 t.Fatal 8 t.Fatalf {F LR, B SEEFBERENE—E goroutine WERIA.

HARIKREEYER—MRAZIURE "f(x) = y, want 2", f(x) BT RERIR(FAIEIERIEIL, y RERINEITE
R, z RHERVIEHERVER. SSRIEREEXFRTRI0F, BRRIRERNR f(x) 52 RN x %
BEEN BRI R EERTER D, AR E—EES A e EARRIRBIENITESIX. BERERIUERRIEE.
TERIEHAR(L IsPalindrome IREHEFAREIAYREN, FILIRERHRBREIMERRI 2 800 IR x, y Bz B y
RIRE, B —EERRE o RISIBAREENT. Rl AFE B2 E S N E R A B2 En R YA,

R 11.1: = 4.380 Y charcount F2F4ARE .
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A 11.2: 7 (86.5)R9 IntSet R B —AHAE, ARMESERFRITRIERANE map NEGEHE, &
M #5117 5= HE.

{% include "./ch11-02-1.md" %}
{% include "./ch11-02-2.md" %}
{% include "./ch11-02-3.md" %}
{% include "./ch11-02-4.md" %}
{% include "./ch11-02-5.md" %}

{% include "./ch11-02-6.md" %}

A B SR

11.3. BB EX

MEMEMS, AR TEN. 5TEMARIESR Edsger Dijkstra ZEtiE: "R AR ERE, B2
HAEiBBUG." BZATRIEEAREER—EEIRABUG. ERFRIBR T, Al LUSSBMIRESE,
BAERFIREAREE AT LAUER TFRY.

FRIEBEE BB TRIRIR A R BRI ERRAFNEER. AR BEXRHIEEN — EXERG
BB L USHERIE — (BRALBEEHEIFIRmSaIE AR LS.

ELENERTEUNESXEERMENSEZEAN. FUNBERREEARPEDREIT IR
ARACHEEALL Y. FEAES T, FAFIER go test PEMATAIREEZRT R, RKEE TENBROREBEESR,
B BB IR A AR I B R EEE.

The code below is a table-driven test for the expression evaluator we built back in Chapter 7:

TERINBE—ERESEEERTAR, ARAES CRERREKERER:
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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
X
{"x % 2", nil, "unexpected '%'"},
{"ltrue”, nil, "unexpected 'I'"},
{"log(10)", nil, 'unknown function "log"’},
{"sqrt(1, 2)", nil, "call to sqgrt has 2 args, want 1"},
{"sqrt(A / pi)", Env{"A": 87616, "pi": math.Pi}, "167"},
{"pow(x, 3) + pow(y, 3)", Env{"x": 9, "y": 10}, "1729"},
{"5/9*(F-32)" Env{"F": -40}, "-40"},
}

for _, test := range tests {
expr, err := Parse(test.input)
if err == nil {
err = expr.Check(map[Var]bool{})
}
if err = nil {
if err.Error() != test.want {
t.Errorf("%s: got %q, want %q", test.input, err, test.want)
}
continue
}
got := fmt.Sprintf("%.69", expr.Eval(test.env))
if got != test.want {
t.Errorf("%s: %v => %s, want %s",
test.input, test.env, got, test.want)

Bt HFIERAEMERAEE EREEE:

$ go test -v -run=Coverage gopl.io/ch7/eval
=== RUN TestCoverage

--- PASS: TestCoverage (0.00s)

PASS

ok  gopl.io/ch7/eval 0.011s

THEEGSULUENAEHBERTENRXAEER:
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$ 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 #F<IEITGo T EMERIKE R HTIER. ELRETHITIZRFE
$GOROOT/pkg/tool/${GOOS}_${GOARCH} Bx. R go build RIRE, HFIRINEZRBRELKE
TR

IREFAFITLAR -coverprofile 1ZEFE2 B EIMET:

$ go test -run=Coverage -coverprofile=c.out gopl.io/ch7/eval
ok  gopl.io/ch7/eval 0.032s  coverage: 68.5% of statements

EEES S EEIBE N E A FAUIBRA T B SRR, EHEH, MEITHERER, ESERZERET
BRIEIE, A AR ERE—(ETRECEE. ERIBSURRIRAEUBETRLR, FRstBHE0ER
A cout X, FFTEN—SBoPUTHIE DR —(ERAS. QNIRIFFERIZME (EA go test -cover )

-covermode=coun

SNEREAT t ESH2E, BEESEBREA A SR ARTREGE. £
FETERPRCE T BERAIHITIREL ER LARREEML REIRZHI TSRS

RTWEER, HfIET T REBERTE, T T AR B, ER—EHTMLERS, ARERIERH IR (E
11.3).

$ go tool cover -html=c.out
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coveraga. hitmi s

C file:///nome/gopher/gobook/coverage.htmi

goplio/chifeval/evalgo (58.8%) % | not tracked not covered covered

func (u unary) Eval(env Env) float64 {
switch v.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) float&d {
switch b.op {

case

return b.x.Eval(env) + b.v.Eval({env)

case -
return b.x.Eval{env) - b.y.Evalienv)

35 @ s
return b.x.Eval(env) * b.v.Eval(env)

™m

return b.x.Eval{env) b.y

val(env)

}
panic(fmt.Sprintf("unsupported binary operator: %q", b.op))

Figure 11.3. A coverage report.

SENBEEIEEER T, A8NAIFRRRENESE. BT EER, RIS SAeXANES

RER TR, FTLAB EEE1R unary B82ERY Eval FiE BRI TR, 1R FIEENS D HRH
BERERIITEVAR, AEEFNET LENGS, IPERFISZERBMELAL IS IEHEERGE
i

{"-x* -x", eval.Env{"x": 2}, "4"}

AERIE panic FEEMRARALER. ERREHEER, AREMEEREDHASHRANTE.

B1R 100% FAREEFERRRY, B2ERRERTEEEAUITH, UA2EEHEBIME. ERIR

SRR TEMNE, HAEFRERBRIREBUGH; B EEIEEIFEHERRSEA
HITZIR. B—LREE, fI90 EEAY panic FEARIKEEASHAITE]. Bih BB —LREBIERTERET
ROBRIR R L EATAE IS, AEUEAE LR —EERBERI LF, s AR USRS ER
IBHIRAH L RRESBRY. Al BERT BrJ LR BRI AIEUEssRIb TS, (BERETF ARl
RIS ERABE— SRR EREREE.

S EHE
11.4. E£EHIE
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HEAR 2 E—(ERFERE LIEa s TAMRE. EGosES P, EERGREFIE BRI REFEEW, B2
LABenchmarkEaisRa, HEFE—E *testing.B fBEIAYSE(; *testing.B [RTIEMHFN *testing.T #E
LR BRI/ it EERIZ2ERI G A TERME T —(EEEN, BAiiEEREITRRIRIRES.

TER IsPalindrome REJRIEERE, EPBIEGHITNIR.

import "testing”

func BenchmarkIsPalindrome(b *testing.B) {
fori:=0;i < b.N;i++ {
IsPalindrome("A man, a plan, a canal: Panama")
}
}

BB TENGSETEER. IEEEARNE FRER FMETHIEENR. RAFEER
-bench MSTEFZHF LIEEETETHNEENRRE. Z2HE—(EEAIFRERN, ARLEZEHTHE
HEHHRENET, RREE=N. 2 ' BT UEFRBEENERE, EREREHLES—
(EE#EREL RS, FEIt 1 -bench=IsPalindrome Z2EE%4BHIE.

$ cd $GOPATH/src/gopl.io/ch11/word?2

$ go test -bench=.

PASS

BenchmarklIsPalindrome-8 1000000 1035 ns/op
ok  goplio/chll/word2  2.179s

HERNHBNEFEED, ERERS, FETIFEEN GOMAXPROCS BYE, E¥H—LANE518RInY
HEAREEENEE.

HREEENEREA IsPalindrome FREEE 1.0356F), 2%147 1,000,000 ;RAVFEISREE. EEEER I EE
ESHANESERENFRENETAEHR, cRIEATERETEERRIIERBE/GI N BT
ARG EE E R REFTEEASE, AR —(EERAASERERERIEER.
BIREEEIRRENER, MASNEEEFIERANER, BRI ESEEENHREEHEZEER
RENBTAI TR AT, BRHAZEE T EFNERNEIETIHE. IREEE ORISR oERR
EFEFRRE, BT LURIR testing.B 28T 5 AREGIFEIRIE  EEEHIFES, NEEL—RREDZ .

RERFE T —EEEAEAEERE, BMITLUREEZREFHIEERE TR REE. tBrRIBRERE
RETE [sPalindrome HRE(HEE _EBIRAVFLIRE, BRI LB R BHELCEENSRIXR:
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n := len(letters)/2
fori:=0;i<n;i++ {
if letters[i] != letters[len(letters)-1-i] {
return false
}
}

return true

NBRZBR T, —(ERRENEHA—EMENIBTARIAEER. EEMEEEERETERR T 4% B9t

BEHER.

$ go test -bench=.

PASS

BenchmarklIsPalindrome-8 1000000 992 ns/op
ok  goplio/chll/word2  2.093s

B EXERZRERRREHEFNTRS D E—ERSIKRIEAE, SR ATLUERIE append FHAKRFATEE
SEMNEFNSREFHDE. BIE—E letters BUHEE, fHEEEEIIX/\ BB,

letters := make([]rune, 0, len(s))
for _ r:=range s {
if unicode.IsLetter(r) {
letters = append(letters, unicode.ToLower(r))

}
}

EESUERFPMERERT 35%, EEREENMN 2,000,000 RiEAIFHIE TIFESET.

$ go test -bench=.

PASS

BenchmarklIsPalindrome-8 2000000 697 ns/op
ok goplio/chll/word2  1.468s

YNSRI T AT, REGEFHEE RBRONWESTE. -benchmem o E5 LBISTEREHE AT
o ECERRET. FMIaT LALLM RIE AFRI D ECiBin.:
$ go test -bench=. -benchmem

PASS
BenchmarkIsPalindrome 1000000 1026 ns/op 304 B/op 4 allocs/op

EEELZERER:

$ go test -bench=. -benchmem
PASS
BenchmarklIsPalindrome 2000000 807 ns/op 128 B/op 1 allocs/op
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—RAESERBZSRNNELEEE T 75% N B RREFIM NI —ENATESK.

EEEEE R SR F IR EH I EKEE ER RRIRE, MERENR EFERENEREBRNAER
1EHERRAY. Fi0, SNR—EREEE 1ms RIE 1,000 EFTE, BREEEE 10000 2 15 E HEEZ/DISH
We? EHRAVELEIR 7 ENAIE REERETHE. B—EfF I/O BEZREREZANE? BRI LAZE
FePHEER \EFERERIEmERIERE. =+ HR—EREEN TFMEREEY? EEERERLL
AHMEMERNEEEZHRERRNMA ARG SMA S TAERES.

tee BRI ER R SRR, EfEEERA—ESHRIRE, A ERSRIEERERENCORRA,
HRIER:

func benchmark(b *testing.B, size int) { /* ... */}

func Benchmark10(b *testing.B) { benchmark(b, 10) }
func Benchmark100(b *testing.B) { benchmark(b, 100) }
func Benchmark1000(b *testing.B) { benchmark(b, 1000) }

FIEFENRIA/N. FRAHRSEFR—EREXNMMIEAFEEA, DRIEEAGFIERSZESSE.

BEEAEHRREABEREENR, EREET N T BERERFEENGNE. EREEIREERIER,
B ERMARENN, B BB FHVR FRRERRIRIEERS, FfIaT AR REERGEIRE B RAMIBGE

o

aXal -
4R 11.6: 5 2.6.280 BY 4R 2.4 F0 4/E 2.5 BY PopCount REURBEERR. BEENREFBELZEARR
1B FRIMERE.

G 11.7: 5 *IntSet (§6.5) B9 Add, UnionWith Fl ELfts75 RS EE IR, FEFIARBEHLN. (RATLLE
BT ARSIRY RIETAIA/ N HEAEAOR/BAN? IntSet FIEHAIR map EBIEHASHR?

=il

11.5. Bl

AIEREEHIRNEESERFIYREREEN, B, ERMGREEZEFIEAIIE R, HMEREHAK
BT REAE. SEMEEEREZANE Donald Knuth 7E19744ER#7 ' 'Structured Programming
with go to Statements’ ' LRSS, AR EREESAEZRMENER, EERNENFEMILIE
HAENRE:

SHEGH, AXRGENSEER. EFETEREXENRERE, BiERLD, Ko IEFRIRERHE,
BIf DELIESIRENERIMTR IR EEENNE S E, 5 RERGIEERIRE. B EZBE
AEERUHERHIEML, FEZEREI97T %NIE R IBREINEBEEEZIR.
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HAIE AT B ERABERERI3 %I E. —([EFrIEF EAERREEEAMmME, IS RS hERR
MR PR Le 2RAFAVES, EREEERBENIBEERMERRIRIRE T4 TR, ERAERBLERs 2
R UBREERZILERIHIERIVES, RILEFESEERITAETE, EEMFANERRARES.

ERAMTEFESRERPIEFISETRERIRE, &AM =55 S BTSRRI EER
TEFHTHIR — L RE0R, ARHEERERIPTIRRE, R EE—(EE TSR BRI

GoRE S X IFEERRRIEITIERED T, B— R ARRISE, (ECfiERS MBS BRI R —
BIEMEHR, BEFHEHE SR RAFREFEAERIVER. WER go test TEHEESITHTVED
RT3

CPUDHHEH 7 REENTISFTEEAICPURSE. ERiETHRGGEEEREEN S BRRFRARY
FREREE, BRPEFET SRS —EAD T AR IR IEEANEST.

HESITAIRCER T2 FRINFERER. BENTFD R PR EMEARTHIANToECHIFE S8 512KB AY
AR E s —(ES -

BRZESHTRIGCER T goroutinefER ARIPEZEER(E, HIANERGEAA, BB R, EEEEES. DESEC
¥ {EgoroutinetXFBZEIFHITERAER(E.

EARRE TEFE—(AESSEM I ERSED TG E—XERSEESSERFEERE D, BRD
iR F AR BE SR BIEFHNET.

$ go test -cpuprofile=cpu.out
$ go test -blockprofile=block.out
$ go test -memprofile=mem.out

HR—EARREEFRE B dsotravst, BENERSINEF2EREETI/ N T RERRIFEE
ITHIRRFBZERRAARE, EtEGoryruntimE THFRIRM T 2B TIF =R O ERYED.

—BHMESLWER T RO TTRISIRENE, ISt LAER pprof IB2kOIMELENE. ERGoI BfER
2O—RETE, BHAZE—EBEETE SHE go tool pprof #<. ZmSHETSFUINIEE (BEERE
EEMIE, HEEEERESERIT S TIEFFIE RIS BaE 4

RTRESTHEINRL TR, 2THFASHAEERENET CEESREEBRIMLL. a5
pprofEEFNOHT HESEIR VT HITIER. BEA go test o BEREEREANAEER, BREMES
HHIRHER SR RIEERREFR foo.test 344, Hrh foo BRI BERIEF.

TERGSER T IMTER—ECPUSHIM. FFIRIE net/http BA—EEENR. BEEER—ED
e 7 2R UBRIE D E TR SRR, EERAEEIEE S E AR, EBERKFIA -run=NONE £IF&
TCAEL.
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$ 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=10 ./http.test cpu.log

2570ms of 3590ms 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.addMulVVW

110ms 3.06% 61.00% 110ms 3.06% syscall.Syscall
90ms 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% 830ms 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
50ms 1.39% 71.59% 60ms 1.67% crypto/elliptic.p256Sum

2 -text EFSHARIEERHEEI, TEESTR—ERE RBERCPURIFERARF. HH
-nodecount=10 ZEFHZEPRE 7 ERHRIL0{TRIER. HCEERIMERRE, EEXASTNEARTLE
BERRET .

EEMES Y SRE, HTTPSE#EREL S crypto/elliptic.p256ReduceDegree FHE 5T #HE—HEHY
CPUEIR. HELbZ T, tNER—EfE - FEEEruntimeBHIRES ERIREYL, IR/ AEEETsEE—
[EEBIEHRVEBILRRS.

IR — LB RRIRIRE, (ReTRERERER pprof B ERINEE. BEFEE%RSE GraphViz TH, alLARE
www.graphviz.org T&. 281 -web RREMA—EBREN Y, 82 CPUNERIIRISHINREEFEE.

E—EMERHESE 7 TGomsHIoIMELE. IRETHES, olLBE GoESIEER ' 'Profiling
Go Programs’ ' —X.

AR

11.6. 7~15IERE]

F=FfF go test {FRFIERIRBZRBIRE]L LA Example BREZFHE. R~FIRETZERESEFRHRE
(. TER IsPalindrome EREETERYIFIRNEL

=]
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func ExamplelsPalindrome() {
fmt.PrintIn(IsPalindrome("A man, a plan, a canal: Panama"))
fmt.PrintIn(IsPalindrome("palindrome"))
// Output:
// true
// false

THREE=ERRE. REEN—ERARME: —(EefFIIEGRESRAI L AR E~RERIAEE
SN FHAGEEERSE, 55 2IFR—ERES RESE . —(EflFRED A LS ERmBRE—(EE
MRATEFE RS EIRAIRR, FTERISOEEN SREE— AT, s —(ERRE s EEZ R R —2I8
—tx. B, ZPIREFIREREHA—R, TP RERETEERNIGONH, BN EiR-EraiIR-2TIRE, 15k
A LMRE OIS A2 BB REE FBRYE(CHS.

WRIBRBIRERIEREER, godoc Fweb ) FEE§—(EFI R EEIHIEIFEEREREE RS, FEit
ExamplelsPalindrome 7~f5IERE#§ 2 IsPalindrome ERECSHERI—ER%, Example RAIREHS 2 IERY

—53.

THSERNE —ERRREE go test FUTARAYRHERBIE TRAIRETAR. MRRAIREBAN BRI LE
BIFEY / Output: EERAYERE, BREEAI TESHUTIEERFIREL, ARISAIS R R ERIEEES
MEHER S IEL.

TRERI S = E BRI —EEEHYESUS. golang.org £ dogoc RItHIIRFS, ©FERT Go
Playground #:i7:2FAF AT LITER| BB Rs P EARRIEANIE TBEIREL pifs B 11.4 Frshvibtk. EER
2B REUEAHGORSRIERIRIRIT .
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func Join

func Join(a [lstring, sep string) string

Juoin concatenates the elements of a to create a single string. The separator string

sep is placed between elements in the resuiting string.

= Example

package main

“strings"

)

func main() {
s := [lstring{"foo", “"bar", "baz"}
fmt.Println{strings.Join(s, *, ")}

foo, bar, baz

Program exited.

[

' Run ‘ | Format J ‘ Share

Figure 11.4. An interactive example of strings.Join in godoc.

AEREHIMERRT R reflect 7 unsafe &, —AgRAIGOAERTRD

AIERAGOREFAYEE, R LIBESRIGRER D T EZ4RS 7.

RIIEER B W2

ZEEFAEM. Et, w54

BRIRME
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259
ST 5 &Y

GofRt T —EMEMTETIFEFNEERECIRE BACMIGE MEfSISsHNERE BR AR
EIFHANBELESSNEE. SEHRERERRE. RETBAILER PR ASIERSE—HEIEREUR
E.

EARE, HFIHHRSTGORESHIRSIFIE BECHLUGESIBINMLRES, IINEMEZEIEZERIAPLE
SMAT AR SR —ER fmt BIRMRIFRIERSIIINEE, S—ERE encoding/json
encoding/xml fRIERIEHEHFE FR-RAVARAFIBI0RE. ¥4 685 hERBRY text/template #1
html/template &, EfSRER R MKIEREIME. AR, RETE—(EEFMIIANSEM, MEXMEEER,
Eitt, B|E CHELEHERARGIFMTEIRRN, (E2EFIE CRIAPERR B L RRIIHEEIANED.

B(IEERNT?
12.1. BiUmEREY?

B FIRERR AR EE—SEH AR E S B AR ORRERE, s EfHRBHEERIER
AT, HEERFRRERZRERHREE LR ] REE M, SEBEPARE.

—(EARZFERIGIFZ fmt.Fprintf REGRHAIFFFHREIVCEIEEE, Sy LIBMEESEEAERIUL
11ED, EERAFBERAVRE. SHMIRIERER—ERTIRENRE BEER, BMNREERE—E
28, RERIEF fmt.Sprint FBUREUHERRIF &, FfIRIRERZ I Sprint.

HAIERT switch DXBEFTRAFEASEELER 1 String 75i%, R ERIEMERZT A AEES
IR D S, BMEEEREEEENR string, int, bool EEMERINSIRER, HESERBR FVTEEN
TETVILIR(F.
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func Sprint(x interfacef}) 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 intl6, uint32, and so on...
case bool:
if x {
return "true"
}
return "false"
default:
// array, chan, func, map, pointer, slice, struct
return "???"
}
}

BRBANAIEER TR (Ifloat64, mapstring][Istring F4EEINE? BITEATLIRNE SRR,
(ERELESHRIUNHEEARSESEN. EENTREE url Values FapSRIEREUNE? BESAREYD ST oI LAGA
HIERERERESRELE maplstring][Istring, (BREHARILEL url.Values 388, RRIEEMERIVEE, M
B switch ot AT seE @RV url.Values RIZEEY, S 2 EXEHIELEIVKEE.

RB—ELARSEARAERRRT S HFIHRFET . EMEREMIRIRERIINERER.

reflect. Typeflreflect.Value

12.2. reflect. TypeFreflect.Value

R&32H reflect BRI S 7 MEEERVLEE, Type 1 Value. —{& Type Tr—{EGoFEEL. ©
B—EzEO, BFZHiERES RSB T MrEH, Hlal—EEEEn e —ERERISHE. HE—
BERZBR reflect. Type BIRAVEZORVFERUEIAMSE(87.5), FIRAVEREIEN T EREEERYIZOE.

ERE] reflect. TypeOf 1Z3FERY interface(} $8EY, FHRIEE FEEIREFER AIreflect. Type:

t := reflect.TypeOf(3) // a reflect.Type
fmt.PrintIn(t.String()) // "int"
fmt.PrintIn(t) // "int"

Hrp TypeOf(3) sARMHE 3 {FRR interface(} ZFELZEEN. 1BZ 7.58) AU —(EEENEERZRORES
RIHER B - 219 -


http://www.kancloud.cn

Go IBEXE HhR
B—ERRZROEBREE c2AE—([EESmEEEINEZEDE: BFSRERRE(EERIn) FIErIE
RERYEGEER3).

R reflect. TypeOf IRIERIZ—ESIREAREAYZEE, CRRIREEIEAYERE. EI, TEAVMCEESITED
"*os.File" MAZ "io.Writer". 1%, FAP3$ER| reflect. Type ZEAHAZEBRRAIFRES (NN

var w io.Writer = os.Stdout
fmt.PrintIn(reflect. TypeOf(w)) // "*os.File"

EAEHIR reflect.Type ZORZME fmt.Stringer O ERIENEIREENEHIREERM B 28 REE
A9, fmt.Printf IR T —EBIERT %T ZEH2 8, AERER reflect. TypeOf RUAREREH:

fmt.Printf("%T\n", 3) // "int"

reflect @ R—EEEREEELE Value. —{& reflect.Value BTLAEE—E(TEAEEA0E. BREL
reflect.ValueOf E51MEERY interface{} #88Y, HhiREE FEENREIEE AUreflect.Value. F reflect. TypeOf %8
{4, reflect.ValueOf IRIERIAER 2L EERYEEEY, (BR reflect.Value thEJLIFE—(EZO1E.

v := reflect.ValueOf(3) // a reflect.Value
fmt.Printin(v) //"3"

fmt.Printf("%v\n", v) //"3"
fmt.PrintIn(v.String()) // NOTE: "<int Value>"

1 reflect. Type #B(.), reflect.Value tif/E fmt.Stringer 0, {BERIE Value HFEHNEFE, TH
String ERRIEEAEAVEER. R, A fmt B8 %v ZEH2E), #5E A reflect.Values RIZERISTUL.

FAA Value B9 Type HiAASRIEEEE4ERFTEIERY reflect. Type:

t:=v.Type() // a reflect.Type
fmt.PrintIn(t.String()) // "int"

FHRERFA reflect.ValueOf ¥ERY reflect.Value Interface 733%. BiRIE—(E interface{} 88I%E
reflect.Value ¥E ARV ERE(E:

v := reflect.ValueOf(3) // a reflect.Value
x := viInterface()  // an interface{}

i ;= x.(int) // an int
fmt.Printf("%d\n", i) //"3"

—{@& reflect.Value [ interface{} #BEEIFHEENE. FIARNE, —(ESHEOREE 7 EEHENERRA T
MFFERNARNAE EEEHFIRIE 28R 7 B8 FsaEET = 2RaAM N ERAYE (G5 L EHbK),
R AEMESESE M. Btk 2T, —(@ Value BIGREFZFFRMEENS, ERTHIEEER
B E. ERMAERERBRFEMIENREL format.Any.
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BfF3fSEFA reflect Value 9 Kind 2B Z BIOEREL switch. AR REREISIAT, BREMN
kinds¥ERLAEAPRAY: Bool, String I AP ARELAIELBAERY, Array Al Struct HFEAUSRAAREY Chan,
Func, Ptr, Slice, f1 Map $I/EA03 | FREEIL SETAREY, @R EAMMEREL. (1) reflect Value HfE
Invalid fEXGEEY)

gopl.io/ch12/format
package format

import (
"reflect”
"strconv"

)

// Any formats any value as a string.
func Any(value interfacef{}) 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.Int16,
reflect.Int32, reflect.Int64:
return strconv.FormatInt(v.Int(), 10)
case reflect.Uint, reflect.Uint8, reflect.Uint16,
reflect.Uint32, reflect.Uint64, reflect.Uintptr:
return strconv.FormatUint(v.Uint(), 10)
// ..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”
}
}

EIBRIFRA, HMONRESESEERIF—ERT 2 EZ BN ERERER, EE formatAtom. IR EEE
B (LS RsfNEE) (Ee O 24 TENEEELRYE, ¥I055|FB%EEY (channels, functions, pointers, slices,
maps), B+7ERFTENERERTS | At BEPAEA SIS, (BRIKAR—EEARRES, HH Kind £E310
[REZXRT, format. Any B3I 2 AR, HIan:
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var x int64 = 1

var d time.Duration = 1 * time.Nanosecond
fmt.PrintIn(format.Any(x)) //"1"

fmt.PrintIn(format.Any(d)) //"1"

fmt.PrintIn(format.Any([]int64{x})) // "[lint64 0x8202b87b0"
fmt.PrintIn(format.Any([Jtime.Duration{d})) // "[Jtime.Duration 0x8202b87e0"

Displayi&Ez+JED

12.3. DisplayiEEZ+TEN

BT, SHMEENINERGEEEENRER. BMIHANETERE—Efmt SprintiRE , HFIER
G —(ERRFEZUBRIDIsplay R , #aE—EERGEEEX , TENSEELERISERIEE | RISKEE
(EEEIRAYEHETTRAVEEE. FERPME—EGI TR,

e, _:= eval.Parse("sqrt(A / pi)")
Display("e", e)

E ERSFARES , EADisplayREI 2B EE7 I —ERERRERERERE LR, DisplayREiiE
HalT -

Display e (eval.call):

e.fn = "sqrt"

e.args[0].type = eval.binary
e.args[0].value.op = 47
e.args[0].value.x.type = eval.Var
e.args[0].value.x.value = "A"
e.args[0].value.y.type = eval.Var
e.args[0].value.y.value = "pi"

— —

ERRERIER T | (REERE—(AE P REMNRIIEREO. BMIiSESR—(ERELAYdisplayREH
RIRERRZIETIE , BHAEDisplayiRgy , BERdisplayREIEENEILEZ interface(FERIAIZE

gopl.io/ch12/display
func Display(name string, x interfacef{}) {
fmt.Printf("Display %s (%T):\n", name, x)

display(name, reflect.ValueOf(x))
}

fEdisplayREi , FefIER T RIEERIFTENERER—E AR, REFIchanF——7tHER
formatAtomREL , (BEFFISEAreflect Valuel 5 A RIERRERR GRS —ENESTTR. TR
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ER FRRIBFEF |, path=fFE |, MR EBAIEGRE (BER "e" )  BFRSERIUSRUIZERIER]
B (/a0 “e.args[O].value” ),

FRHEIAFHER M. SprintiRE] , B ERERfiMEREHEMFIFER.

func display(path string, v reflect.Value) {
switch v.Kind() {
case reflect.Invalid:
fmt.Printf("%s = invalid\n", path)
case reflect.Slice, reflect.Array:
fori:=0;i < v.len();i++ {
display(fmt.Sprintf("%s[%d]", path, i), v.Index(i))
}
case reflect.Struct:
fori:=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))
}
}

R AR RAEEL D BIRTR.

SlicefE4R : MIZRYRRIHEEE R —HRAY, Len)TiZxiREs|iceEEVBETRITTERIESL , Index(I)iBENZRS 1%
FERITTR | IRERIEE—{Ereflect.ValueZBRIRYE ; INRZRS|iBEH EERIGESEH panicERE | IBEITR
FRERRekslice2ER AT len(a)flali| SRR, displayEt RSt HNBETRIESRARESERE | &
BBERRRIER Fpathfiin "[i" FRERHRIEER.

giAreflect ValuefFBVEHRE DX , BREFPERISIZEHITERRE T LIZ AT, HlE0 , IndexTs
iZEREE Slice, BUARFATERIREINVERA  HEFERBRRFEN panicEH.
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A5taES @ NumField/5/ASRS TR ERIEE | Field(i)Lireflect.ValueXERNRIESIHEMRSANE. &
FIREOETESHKETENNERE. BBEpathifil " MBS , KW EREEEENE
Rireflect TypefBEUER | B SEERREMBIEMRERIZF.

Maps: MapKeys7gZiRIE—{@Ereflect.ValueffZifslice , B—({E&BEIEmaphYaILL, FEE—%  BE
maphFIEF2hEHEY. Maplndex(key)iRilBmapkey¥ifEfivalue, FfApathizin “[key]” 2K ah
M. (HMEREE—EERSHIIIIE. HEmaphikeyVEEUHABIRI formatAtomBETc SRz IERY%E
B BUH. SEEEOESELUEEmapiikey, $HENSIERE , STEkeyNENMEEEHE 12. 109EF.

)

18et : Elem5iRiREISHISANEE | B reflect.ValuelBEL, g Enil , BEBFHEZSN , &
EfEIER MEttRInvalidEREaE |, (BEKMTLUAINIlG AR E AR —ESIEEt | EEREFRILAFT
EPESEANESE. FfiEpathgiEFm ™" | HAEEIESLIERLEE.

O : 50X, BAERLNIGZERAEZEOZE R, INRAE | BFITLEERAY. Elem()ZRERIZ ¥
FERVBIRME , (HEFTENE ERVERELA(E.,

REFFIRIDisplayREEETT T | FHMABEECHIRRIE. THEAIMovieiFEIRE4. SERIERARE

WA -

type Movie struct {
Title, Subtitle string

Year int
Color bool
Actor map/[string]string
Oscars [Istring
Sequel *string
}
ZERMER—(EERNEE |, AMEFBDisplayREREURERE :
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strangelove := Movie{
Title: "Dr. Strangelove”,
Subtitle: "How I Learned to Stop Worrying and Love the Bomb",
Year: 1964,
Color: false,
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. TJ. "King" Kong™:  "Slim Pickens",
L

Oscars: []string{
"Best Actor (Nomin.)",
"Best Adapted Screenplay (Nomin.)",
"Best Director (Nomin.)",
"Best Picture (Nomin.)",

Display("strangelove”, strangelove)iAfA&%E7~ ( strangelove B EHENH N EE (FEEL) )

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[0] = "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

IR LAERIDisplay BRECREEMEAERE RERRIRYAERERS | HIa0 *os.File 285

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 = 0
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FHARR  &ERPREHNAEHRFIBETRN. FEEONEEEMNFHEMHEARREERL
OREEAREN , HEREEEEBERERLIRENERAR. (EhESELREERRIABMRENRR
Z— ) BSRYIETLAFADisplayRigizkgErreflect.Value , ZREE *os.File FERIHIAZRRTT .
Display("rV", reflect.ValueOf(os.Stderr)) FEARNETHIIT , ERFEIRGEEINGERITEEEER

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[0].name) = "Chdir"
(*(*(*(*rV.typ).uncommonType).methods[0].mtyp).string) = "func() error"
(*(*(*(*rV.typ).uncommonType).methods[0].typ).string) = "func(*os.File) error"

HRTEMENFIES :

var i interface{} = 3

Display("i", i)

// Output:

// Display i (int):
//i=3

Display("&i", &i)

// Output:

// Display &i (*interface {}):
// (*&i).type = int

// (*&i).value = 3

EE—EFIF+ , DisplayRigiigaareflect.ValueOf(i) , BIRIE—EINtEERLAYE, [EAIFKFIEL2.285+
1BEIRY , reflect.ValueOfERIRIE—EENEEEE , AREEE—EZEOERDNAR.

L @EFIF+ , DisplayREEERBaIEreflect.ValueOf(&i) , BIRIE—EISMIATISET , LIFEPAEEL, £
switchB9Ptrooz |, @iBFERElemRIEEEIE , IRIE—EValuezRFERi , ¥fEInterfacefEY, —{ER
BEBR I Value , SGIE—E , TReFREELEERVE , BEEOEE., RERYdisplayRENREFEAE
5 | BRI ORENRBRE(E.

BRIRVELR , DisplayfIREr—EFIRIEIREER SIANTUEIR | HIAIEIRIEA05ER
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// a struct that points to itself

type Cycle struct{ Value int; Tail *Cycle }
var ¢ Cycle

¢ = Cycle{42, &c}

Display("c", c)

Display & /KMt TIREIRERTTED

Display c (display.Cycle):
c.Value = 42

(*c.Tail).Value = 42
(*(*c.Tail).Tail).Value = 42
(*(*(*c.Tail).Tail).Tail).Value = 42
...ad infinitum...

HEZGoESEFEE S T —LEIRNEURLER. DisplayiFEaFIRNSiREB R TN T2
In—{ERESMYECEREFRESTE | ABERBERN. —RAMRLDEERAALREMESHNE | BlHFEL3.3
HERERIBRLE.

HIRIEIREEROTEH Mt SprintREVERHE , BRERMEEFIED2EIREE. fii EE8
F—ErEtavEHR , CERMESITENEHVEUE. B , EFIEIE 28 3RsliceBkmapFr] sEB2IIR
2, BRIMREEIEEERFRBNAIJ LI RRIMIFIE,

4&E 12.1 : #&REDisplayhans , LEECEILARERE S LGSR s 848 /EB maphiikeysE84H0(E.

BRE 122 1EaadisplayRERIREY , BIBCHEFISERERTEL —ERRANEER. (£
13386 , HMSEE P —ERASIREEROFERIBM. )

T 5: dRAESERIETS

12.4. 7=-451: #RBSFTRIZET

Display 2 —{ERREEEHEIRITTER TR , BREHAFERHIEIIGoESHRREIERERHEAE
FREIE R E.

IFANEAPIEA. SEh BRI , GorBSAMEEESIF 7 E1EISON. XMLFIASN.1ZEZiEmEs. BG5S
—FEMRIA R Z (EARAS L RSTIERE( | RAELILIspsESHIEE L. (BEFEMRBIEXARR
B, GosEESEFIEEEHASZISFSTKER , TEERRECIZE—AARIIEERE,

EREF , HPIFEZ—ABRAREGOESHERRBRSTREIEIL | B FLUTER
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42 integer
"hello"  string (with Go-style quotation)
foo symbol (an unquoted name)

(L23) list (zero or more items enclosed in parentheses)

TRRRLEIE LTS Rtrue | PRSI alse , (BRBTHEER , BUH KA

B, ERRIRESchanEENRE , RREBBREIHEZNECTIRVHEIIREE. IR0

#E#linterface, IFEMRAREL2.309EF.

BHEN.

B GorE SHERAURIB R SRIEIRITIEZN T, BEWIFFFHELABARI SRS, NiERIBRNIFTR.

HHEMslicetimiBR—ESIZ,

EIESEARARBERAEHRIVIE | BERESESEE—(AEEEMETRAFIIR P FIIRIE—E
TTEREMENET , FHIRNE_ETTREMERE. MapfiiRiSR2IEXIFIR, BFfL  SREDSE
FRELIRRFERG IR (key . value)iditgzikakmkey/value¥t , MTAZA—ESETHAYIR , NBR 7 BEHA

BT BEARFTSRGER,

Amts R H—EencodelRERREGTR , M TFR. BREEAE LARIEAIDIsplay R EEE(LL -

gopl.io/ch12/sexpr

func encode(buf *bytes.Buffer, v reflect.Value) error {

switch v.Kind() {
case reflectInvalid:
buf.WriteString("nil")

case reflect.Int, reflect.Int8, reflect.Intl16,
reflect.Int32, reflect.Int64:
fmt.Fprintf(buf, "%d", v.Int())

case reflect.Uint, reflect.Uint8, reflect.Uint16,
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('(')
fori:=0;i < v.len();i++ {
ifi >0{
buf.WriteByte(' ')
}
if err := encode(buf, v.Index(i)); err != nil {
return err

}
}

RIIEER B W2
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buf.WriteByte(')')

case reflect.Struct: // ((name value) ...)
buf.WriteByte('(')
fori:=0;i < v.NumField(); i+ + {
ifi >0{
buf.WriteByte(' ')
}
fmt.Fprintf(buf, "(%s ", v.Type().Field(i).Name)
if err := encode(buf, v.Field(i)); err != nil {
return err
}
buf.WriteByte(')')

}
buf.WriteByte(')')

case reflect.Map: // ((key value) ...)
buf.WriteByte('(')
for i, key := range v.MapKeys() {
ifi >0{
buf.WriteByte(' ')
}
buf.WriteByte('(')
if err := encode(buf, key); err != nil {
return err
}
buf.WriteByte(' ')
if err := encode(buf, v.MapIndex(key)); err != nil {
return err
}
buf.WriteByte(')')

}
buf.WriteByte(')')

default: // float, complex, bool, chan, func, interface
return fmt.Errorf("unsupported type: %s", v.Type())
}

return nil

Marshal REiE¥iencodefIfR:E , LR lencoding/.. THESBERIURIAPI :

// Marshal encodes a Go value in S-expression form.
func Marshal(v interface{}) ([Jbyte, error) {

var buf bytes.Buffer

if err := encode(&buf, reflect.ValueOf(v)); err != nil {

return nil, err

}

return buf.Bytes(), nil
}

TEEZMarshal#f12 3&strangelove B BARTEEHIER
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((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))

E{EE LRSS — TR BRI/ | BRBRHERSE. EEE—(EHSREISIVATIE. wR—
([ESFERIBUHREHHER —EEEHEENMERIREEFR | B http://gopl.io EIRAT —(ERSERINR
.,

((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))

FOfmt.Print, json.Marshal, DisplaysREEE{ll , sexpr.Marshal REUZERFIRINEUSEB L ZIANTLE
IR,

E12.6680% , B HAaHSRETFBRNERLSER | (BEEBZAT , BfIEFEL T HRNRBERIIRIM
REFTEFHEE,

&8 12.3 : BiRencodeRER/ DS, HMRIREARIBEFINI , FEEURIBREGoESHIE | 182!
1+2igmtBE#C(1.0 2.01&30. EORIBEIEREFES , a0 int" (1 2 3)) , EREEFTseEER
5% : reflect.Type.String 75 A£1 R A RIAVAEEL o] BEIRIEEHRIRVAE R

& 124 : {ElencodeE , LA EERVETULAZZUEIL STRIZET.

8 125 : {gencodefEl , AJSONBXRESTEIIETI. AEFERIEEERMAYson.Unmarshalfi#
El%%%%n ﬁ;ﬁ “N %ﬁZEJ—.EﬁEE’J

& 126 : {BXlencode , (FR—EER , RERHEZT(ELHRIVRE.
A 127 : RIE—EERMIVAIAPL , FIRRSFRIETRIREHS , Fjson.Decoder(84.5)RETNRELR(A.
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1BEiffreflect.Value{&rg

12.5. i&iBreflect.Valuel&Xig

FHRIRLL , REEERERFTEENS—ENRENIN. A , EREPEIHEERR RN EIB ST
SORIBNEE,

EE—T , GosESH4ELX. x LA plzlRRE LI EE | BRECUX + IMfQ)AIFEE
. —AEEME—ESUNANTEEE  BEEfFRE 7 —EE  HEFFIET BB,

¥ilreflect Valuesth EEIIEE, B—Ltreflect.ValuesEaTEUHIAY ; HE—LBIARTT LA, EEUT
AVEZERRE

X:=2 // value type variable?
a := reflect.ValueOf(2) // 2 int  no
b := reflect.ValueOf(x) // 2 int  no
c := reflect.ValueOf(&x) // &x  *int no
d := c.Elem() // 2 int  yes (x)

Hrpa#ferE 28I A BN, REaFEEERRHAEERIAR. bhiEEREFEATTENM I,
MEEEATENI , TEE—EiSd &x BUEE. BIRL , fraBiBreflect.ValueOf(x)iRIEAY
reflect.Value#BEARTEUBLLAY, (BRI , EREIES AL RNERN |, ERS—EEE , FLEaE
Hentay. FFIRTLAEIBFAreflect.ValueOf(8&x).Elem() , SREREEE ExEEAYRTEEIIAIValue,

B LUEIRFEAreflect.Valuef9CanAddrrs i A2k FIERE 2 AR LA EU B

fmt.Printin(a.CanAddr()) // "false"
fmt.Printin(b.CanAddr()) // "false"
fmt.Printin(c.CanAddr()) // "false"
fmt.Printin(d.CanAddr()) // "true"

FERMBERISIHERIER R reflect.ValueBRATEUBLIR , EMERIIRIVE—EAFTEGEIAIValue, £
[EFHET |, FTERER RS SIFBUIAIRAIERZLRIURT. BlaN | slicerIR5IFRiE e[S R E E—(E
Bi , EMEUBUEURY , EMERRRIeREDNA SRR BT, LU | reflect.ValueOf(e).Index(i)
HRAYERETBIR | BMERIGRIreflect. ValueOf(e) RS2t BRIZE.,

B BRI Bt reflect ValueZah S EFE=ELER. F—LRHAAJAr(G% , BIRE—
{@Value , BEERF FiEREERNEE. ABEEValue LiiAInterface()75i% |, EHRIRE—(E

interface{} , EMBRAERENEEEL. &K  NRKFNEEEVEE  BFIUTLGEREENES
HELGIEEIiInterface(HERRIZARIRR EBAVREU S, EFRBMI LB BRIEEEEEdH AR EH

BET .
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X:=2

d := reflect.ValueOf(&x).Elem() // d refers to the variable x
px := d.Addr().Interface().(*int) // px := &x

*px = 3 //x=3

fmt.PrintIn(x) //"3"

;E , NMEFEIES , MEEEAEATEIEIA reflect.Valuefireflect.Value.Set/5E3R EEHAE ¢

d.Set(reflect.ValueOf(4))
fmt.Printin(x) // "4"

SetT i A EE TIRFN T AR i BRI e B E AR A e, LA ERES | #EFEERIntiEE , (B2
REERint644EEY |, IIREFR S —EpanicEE , FrLARERRE R M RMEEREE T LSS EE
AYE :

d.Set(reflect.ValueOf(int64(5))) // panic: int64 is not assignable to int
BRE—EA A ButiAreflect.Values@FSetFiA B EEX panicEE :

X:=2
b := reflect.ValueOf(x)
b.Set(reflect.ValueOf(3)) // panic: Set using unaddressable value

ERARZEREAEIRIELAYSet/5i% : Setint, SetUint, SetStringF1SetFloat&:,

d := reflect.ValueOf(&x).Elem()
d.SetInt(3)
fmt.PrintIn(x) // "3"

WEFIERRE L | BESetTiZEERTRSHITRERS. LSetintiRf , EREERFERRNIERSREE

SATLATAE | EMER—LaRniRE , EERESIREERAMREBEEIILL , MBNRSREEREE
AAREESHEENEE. BFEEZRIR | WR—ES|Rinterface{} 2 Jreflect.Valuef A SetInt & EE]
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x:=1

rx := reflect.ValueOf(&x).Elem()

rx.Setlnt(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.Setlnt(2) // panic: Setlnt 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"

EHAFIFEDisplayaacos.Stdout&Eighs , HFESIRRGTTLABIBGoESAVEHRAIAIPR M EEEERE R
EHAIRKE |, LLANTE EUNIXE G os. Filefgigaathafd inte 8. AT , FIBERETHEEUH RBEEHBUS LR
EBHAIRLE :

stdout := reflect.ValueOf(os.Stdout).Elem() // *o0s.Stdout, an os.File var
fmt.PrintIn(stdout.Type()) // "os.File"

fd := stdout.FieldByName("fd")

fmt.Printin(fd.Int()) // "1"

fd.SetInt(2) // panic: unexported field

—(EAT Bt Areflect ValueEe it —(E4SBIEN B ERE2KREHME | MR EATERIEEISEIRE.
It , CanAddrigiEHAREIEE R —(EEE 2R 2R LIMIENH. S—EHERRYTEZCanSet2AIRE Y
ERIreflect.Value 2 &2 ATEUEU I H{SZAY

fmt.PrintIn(fd.CanAddr(), fd.CanSet()) // "true false"

5: FRAESTRIET

12.6. 7~f51: AERESTRIZT,

ZiEEHRencoding/.. TEERFIRMHAIMarshalfpis R EEE—EX BAIUnmarshal EREUBRFNS. 51
an , FfIE4. SHHERN B S SONRIBETIRIFENsliceSUBRFIBR B ChRIMovietRA!
(8123) , FFIRTLUSHR -

data := [Jbyte{/* ... */}
var movie Movie
err := json.Unmarshal(data, &movie)
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map. #5tEEetlslice,

REERPIESRENFEER—EBSZ09Unmarshal , 3B EIEAYjson.UnmarshaliZ#EEERREY , HifE
Bz aIERsexpr.Marshal ERERIHIRIE. FKPIVERE—T , —(EEHOMNERNERBESELS
FEZHNEE , BYEERKMRATHRGNER., RMAESIFSTEABRNFE | BFREERNG
BB |, NIBNBERNER T ESRFNAZL | MARBE—([EERNSTE RIS,

s Ao treslexerfE A 7 EZEEFHtext/scannerB A5 NI FEFEURMEITE —EEEEGERE. ZRAT.
FRREENSEEEZIENET, BAFEscannerfScan/ ZHHRRTRREFIRIE FT—EEYE , ¥R
runeffl, KZEECHR , thl “(" | BE—EE—runeRA]ZFR~AYUnicode=FF , {BRtext/scannertalLA
FNNEEERRCSRIEAF. FRBEHSEFRAMECHR. FBRAScanZiAFIRIEGELECIRAVERE |
EraATokenText /3 AASIRIEECSRE BRI AN S,

EESEETEE e R EZ A ERERIAVEESR , (BRScanZ—HHRIFHE , rEHKMEE T —(Elexeri®if
AeEHEERRY | RRIRHESRILAScan3 ARIERIECSR,

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.
panic(fmt.Sprintf("got %q, want %q", lex.text(), want))
}

lex.next()

}

RIEERMBEE A RTS. SXEEamETIRE. F—(ERreadRE , AREIRSKIEZERIERIERC |
RERBSRIZERIERIECEF B AIreflect ValueXffEBRYE Ev.
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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.Setlnt(int64(i))
lex.next()
return
case '(:
lex.next()
readList(lex, v)
lex.next() // consume ')’
return

}
panic(fmt.Sprintf("unexpected token %q", lex.text()))

HAAIRSTER ERIZETEOMEARLEE , SiEsEERFnlEAYES. read REUERRIENIIFEEAIE
T, BiBFscannerldent® "nil” 2, FAreflect.ZeroREHEEEVIREERTE. MECHFERANE
A BREMESERETE, BEireadLlistHENS EIRAIEENKES.

—@E (" ZECHE—EYIRFER. EERSEreadList , A—(EFIREBEI—ERSEES (map. &
1BEe. slicesi@id ) | ERBARANENGEREENEE., BRERIEERNR  EREEHFTEET
ZERERRFNECILERIERIZR )" | endListtRERRIRAIERIZRC.

EEBATR D R, SAENSHEVERENIRE, BRIBT )" &RIFC , HKPERIndex R ERE
EEHEBHEDTRRTME | PMRIREFAAread REURIE. IE TR , NRMASIREXHFIHRA95 1A
HBHTEHEISEE |, S SiltpanicRE. slicett RFIFELUTIERT , AENERMSREETRAZE
MRV E | RERTTRAINE sliceRIRE,

EERRIEAAERE N mapBETT R L S MRE—(E(key valueiERILIEFFIZR. HNCAEERE | keyEBsn

IR ENES. FNBUEEIL , FPYEHFieldByNamelk Bl ISt ENEE |, AR HreadH
BRI, ¥himap , keyAJse2ERLEE |, ¥oE=AEEA TR OslicefBlll , EPIRIZE—EFVER | R

REERE | RIEFTHETREIRkey/valueEiinEImap,
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func readList(lex *lexer, v reflect.Value) {
switch v.Kind() {
case reflect.Array: // (item ...)
fori:= 0; 'endList(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 {
panic(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.SetMaplIndex(key, value)
lex.consume(')")

}

default:
panic(fmt.Sprintf("cannot decode list into %Vv", v.Type()))
}
}

func endList(lex *lexer) bool {
switch lex.token {
case scanner.EOF:
panic("end of file")
case )"
return true

}

return false
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=8 , PSR R EEHRIUnmarshal fRIBERES |, FEE 7 — LAl IR BGRIE. NERT
gglApaniclA M HEEERR | (BERUnmarshal REGEEEdefersBalFEArecoverfREERIEEAED

panic ( §5.10 ) , ABIRE—ELIpanicHEINERER.

// 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 := recover(); x = nil {
err = fmt.Errorf("error at %s: %Vv", lex.scan.Position, x)

}

10
read(lex, reflect.ValueOf(out).Elem())

return nil

FEERAEZEHH M\ EERApanic/AiHS | MERZRS —LiEREEIER | HaIHRERE
ABUTSRAUES, |EWNL , BMFEERIEREGIFRRETEencoding/jsonFEREBIIERE
B LA AN R S B SRIR Fe SRS,

45 12.8 : sexpr.Unmarshal®E&#json.Unmarshal—#% , EESRIEABRTEIN TN FEslice, T
—{@EFjson.DecoderfE{Llfsexpr.DecodersBRY , it —(@Eio.Readerifi#hs., {&sexpr.Unmarshal®

&, (ERIEEFNRIEREER

4RE 129 : RE—EERZECHIAPIFREBSTIEN , 2% xml.Decoder ( 7.14 ) BUEAME. RFRER
TEAERIRVIELE - Symbol, String. Int, StartListfEndList,

4RE 12.10 : #ERsexpr.UnmarshalREL , STFMHEEL. FEEFinterfacefBBYRYERNS | [/ 478
123 : AGZE, (1B BEREED , (REEEnamellstBIE AT EE reflect. Type, )

'éﬂyn\l:l*% % 'E 1:7.RIIIE|

E4. SEPFRPSEFATERE R B IR AR B X B SONSIBRIE . Hrojsonpk BIREEF IR LUEIER ERY
BFHDHFEREREE. A , FMTEENREBR SIS EEE.

l\)(
Sll

e<T=

HI—{EweblR# , KEDHTTPRERHBEMIVE—HEBMERMERTN2EEIAttEE+S, BT
# r—(ETERE , IYparams.Unpack , BB R4S EIZE M EIREHTT PRI R EERTE R 2
B51E,
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Bt , BMEBEWNEIERE. THERsearchRHE—EHTTPEKREZEERE. ©ER J —(EAERSHIEEE
REE  AEERNSERERTHTTPERNZE., HPERRanaERERTHREREENRT B
TiRAOUTRIBIREELZHEEFEEZ2M W4 EIEE. UnpackiSimakSEUEREISERIGBIERET |
BRI LS IR S ERVAREARR A EE L2 E.

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  []string “http:"I"
MaxResults int  “http:"max"
Exact bool “http:"x"

}
data.MaxResults = 10 // set default

if err := params.Unpack(req, &data); err != nil {
http.Error(resp, err.Error(), http.StatusBadRequest) // 400
return

}

// ..rest of handler...
fmt.Fprintf(resp, "Search: %+v\n", data)

TEBUnpackREFETH=14E1E. F— , Biafreq.ParseForm()ZRETHTTPEEK. A
12 , req.Formi§BEMEINEKEE , FEHTTPEFinERIEGETIZREPOSTEKTiE.

T2, UnpackR iS22 BEESIERE TN R FEINBEERMGT, INREEIENEEHREERR
KR, BRZHEZFaeIERNAERZFAER., reflect.TypediField 755 SIRIE—E
reflect.StructField , EEMAEEEKENEF. FFEMTENKEEZERSES. HTPNEEZEREEEE
reflect. StructTagEBLRYFRTER | HERRM T Get /T ZANEIIIRE EkeyRIAYFE | HIUNIEERY
http:"..."Fe=VRYFER,
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// Unpack populates the fields of the struct pointed to by ptr
// from the HTTP request parameters in req.
func Unpack(req *http.Request, ptr interfacef}) error {
if err := req.ParseForm(); err != nil {
return err

}

// Build map of fields keyed by effective name.
fields := make(map[string]reflect.Value)
v := reflect.ValueOf(ptr).Elem() // the struct variable
fori:=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 reqg.Form {
f := fields[name]
if 1f.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 != nil {
return fmt.Errorf("%s: %v", name, err)
}
f.Set(reflect. Append(f, elem))
} else {
if err := populate(f, value); err != nil {
return fmt.Errorf("%s: %v", name, err)
}
}
}
}

return nil

& , Unpacki@EHTTPsEKRIname/valuZEBEES , HERBEFRENGEEENE. BE—T , F
—(ERFRIZEATREHIRZIR. WMREBESEFN , HEHERIEEEMERE—Eslice , BIEHASFTERY
ZEiRIEslicerh, HEBR , BERNREESHES  EEREXHRNZEET ZEIFERN.

populateEREVIVO AR F T RIFE 2 EERIERE—RIAAY ( BiE Eslice BRI B PRIE—RITT
). BAl, BESFFTH, BARBEFIMERE. HPhHChRESS B MRS,
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func populate(v reflect.Value, value string) error {
switch v.Kind() {
case reflect.String:
v.SetString(value)

case reflect.Int:
i, err := strconv.Parselnt(value, 10, 64)

if err = nil {

return err

}
v.SetInt(i)

case reflect.Bool:
b, err := strconv.ParseBool(value)
if err = nil {
return err

}
v.SetBool(b)

default:
return fmt.Errorf("unsupported kind %s", v.Type())

}

return nil

SNERILF L EERIRIERRFRINE —EwebRF5es , AIRTLABEELITHEES

$ go build gopl.io/ch12/search

$ ./search &

$ ./fetch 'http://localhost:12345/search’

Search: {Labels:[] MaxResults:10 Exact:false}

$ ./fetch 'http://localhost:12345/search?l=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:10 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=lots'

max: strconv.Parselnt: parsing "lots": invalid syntax

A 1211 : 4REEREAIPackRE] , faE—EEEEEE | PackiREGHREGH T A EBIRNEMERN
URL,

A 1212 . ERAEERIUF—(EBRSERIEIERE. Fla0 , —EFrfFErILIEExH emailits
Ure—(ESFE-RRS | EE—(ERH AR NAIEBHRIS. (SXUnpack RELUGEIELARAL,

BRE 12.13 : (EXSTIERIMwiSeS (8124 ) MIMEBES (812.6 ) , KMA#encoding/jsontd ( §4.5 ) &I
AU TR EEE T RIsexpr:"..."F &R,
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12.8. Ba—{EFEELRY 5 A

BFRE—EGT2ERreflect. Type R TEMER(EAVERFIKNERTIIS X

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)

fori:=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. Typefreflect.ValuegfE it ¥ —EMethodf5i%, &iXt.Method(i)sAFEAE—(Ereflect. MethodAY
26 , SE—ERIR—ES ARIB BRI EEE. &Rv.Method(i) 5 A7 AENRIE—(E
reflect.ValueLAZR7EIERYE ( 86.4 ) , LR —ELZERERCAIEIER. (F reflect.Value.Call7s
% (EMzEzBER)  FULEEB—EFuncEE i Value , (BREEGIFHERZE T ERVEEEL,

B2 Eh time.Durationf *strings.Replacer M{EEEAYTTIZ :

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)

RIIEER B W2 - 241 -


http://www.kancloud.cn

Go IBESEZ PR

RELRS

12.9. 4gBErn 4

BRI SHRMHAIAPIEZ IR FAPIBEIRY , HMIREIPFEERGH T @SR |, BRI IAERELI)
ft. REIR—ERAHEERENNTIER  BRCEZH/IVOHEER  RRE=.

F—ERRR  ERRFIMUIBRERESEN. BN A SN Rk SRR ERAIMEE | ER5TH
HEEZBHERIRE , FRNEFESSEEEIE RS ER | MRSAIREEEE TR S
fotipanic2E | AlRERBRBRAZENRIRY , MEEFEAsEET 7 IRRAYRHE,

LARUERIreadListiRE] ( 812.6 ) Bl | BT {ERANERF A RHRFIn RS E MR
reflect.Value.SetString75iARJBEE M panic 2., EAZEERRIIAIEFHERAER , FEIFHE/N
ittt E S Ereflect. ValueRUERERVEER, RETEGHLL , EERETLUKIENSE,

B iEtE A RIS AR SS R R R T 75 A2 B R R SRR E AR RIEBRIAEE , IRATEE
RUER B REERIAPIREZREreflect ValuefBE! | BRAILURR—EAEZMA, MMRBEAHEIE 8L, £
HESERRRFRIEREIINIEESE, LUREBETRIRERA , BEfmt PrintfliZI—EHEERIRIFE
= EffEittpanicESE , METENERIERER. EFMAEEBUG , (BRTEINEZ2H.

fmt.Printf("%d %s\n", "hello", 42) // "%!d(string=hello) %!s(int=42)"
RESEREHE TEFNT SN  EXE T EMCEBNOIT LENERYE | EReMEAS5EI T4 6
MEPHURTYER.

ERERRINFE _ERER , EMESEERIRMH THRRNE | (BRI FAREEERRESE , M
BEXERSIABERHLIER, BREFE/ M ERWEHESEHERMNMEEER interface{}gk
reflect.ValueXRE 2 ERIREVEERBASE,

F=ERR , BERREOABERLEBNABE TREE—EMESNER. HR—(EHRENIER , AEB
7 ERERIMEREFME PRI RS IERERREAK | FRLAER RS RE B BN A0, AR —(ESsEEE
RARSNES , BRSERROSISEER/, ERENIEEERESAIIRE , RIFERERRST.
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[RIEIRTE

F13F [RERIE

GoFESHIRFTE R TESZER | IR THREHERETHIRIERIAZE. MEERmEmEr L
BWIRMASHURBIAILECHIIR(F | HIANMEF TR0 ARYEEER. FATER. map. slicefichanEFRTEINE
AR | EPERRISHIREIERRA],

HRELFREMAIRIRIEERR | HIANSCEN R EA=IES | ETIFEIRMR AT LURBIE B
AOBRHEZEDAR LEHFTEDAERBREEERME S, BEANFEE (LIRNZEENRN ) TLIERRASE D EFEEHA N
FRRTERRRIRERE,

GorEsSHERZIERE V REKEMEH. RfIEINE— AEEEREEENNEMR , UEIEN—(EET
IFERECH ERIMERTS | tELAANIEERIRYgoroutine 2ETHEMMERMFRGFGEZ L. FEL , GosEsSH
HERE H ORAERD R 2 Egoroutineft— AR FRFHIZERE B —ERFRGHIE. —EEE
EENEHEHREREFEEEERI. RRIREKSTTESRETERHEENNGFNUE  BRE
EHERIH S BB ET.

ABRIZEER | GorESHYELAS S GO BRI CEES R BB ZTRAIRNIERE | IEFtBASZ5E
. EEREREENERAN  EEcoESREINEFEESENTRBEN  RRESHESRERARE
B ERBEREHTHRERER. RFREMCPURSEERN ( BABARTEREIE « flaNintZ4ERH
HGRERCPUMER=RIA/ , REREUKENERIER , ERRmERER—EEIMIRES ) .

BIFREAI e SR RS DA IEME T EER T BRI MRS E , NINFEEEEMESRS
RIEEERE , BEAMGoESEAERF LR,

EAE | IS RAAFERunsafeRBIRGoE S RAIFRAIRER | BIAAARIECRES REUERTSHD
&, IRANMTE TSR A.

RERMNGEAEZEDER (FE - BRREL  BEATREIREREA  BRIEZREEIEC) .
NRRAFERIETEE  efiUeSESEATITERF ERENER  EEEAERIINCGESEFERE
AIEMRELER. (EAunsafeBRIERHDINER T GorBSIRE BRI ARIFRAMRVERE , AR ELAEE
BERERTEHERRSERVAN  MELERIVANTERFRINGOES PR HEE,

EFERIR | unsafeBR—EXRBIEFHRAONERIVE. #ACHLUMESBE—RIIENNER BB
L RAfwmERERN. SR T —LMEESAESIERTITIE | 5RIRAF R RERRIARE. MEESHE
HERE—EEEH  EREBLHER TERERIFR  RFSIEAPNER (#Ff  BREER
ZFAEERunsafeBRAZ 2R ) . L5, B—ERERRZENRETERRISEERIER.

ABunsafe@#EZ AR LEIRARAIE, Hldruntime, os. syscaliEBnet8% , AETCFIREMIRE
2asRE (BRSNS ENREF—REAEEFERHunsafe@,
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unsafe.Sizeof, Alignof ] Offsetof

13.1. unsafe.Sizeof, Alignof 1 Offsetof

unsafe Sizeo ERENRIERFBIENEFIITEAN , SHEISIRENNFES , BECHITYRE
ETRE. —(ESizeof IEFHRE—EHEunpERNERRES | FEILREAERTBFREE
RMEREA/N , SREFIE SRR,

import "unsafe”
fmt.Printin(unsafe.Sizeof(float64(0))) // "8"

Sizeof RENRERIA/NE B IREUREE T EIERIERD |, PN TR SRR PREH = TR RES

7 ERHATESIEHENNFAEINAS. GoRsTERAGEMEES—ERENX/) , EEERRT
B NEMRERAXNTRESEAARE. TREIABEN , 5IREEEE S5 | BRI IME3 2 Fa L
BAMEFE , 64 TFa LESEFE.

STRHEINSEAREERER | RN SIS TR EEAEE, HlIN2=F6 A/ MIint16588H0E
EMhEZRMEE , —(E4FE A/ MIrunelBRI S EANEIEZR4AIEE , —(E8= &K/ \HIfloated,
uint64ai64-bitigEHAREE BRI EZE 8 FRIETERY. (BREMNBARIMIETEEHAIEATER | B
{ERcomplex128FH ARIEIRIFEI RSB E B 8FRIEIE,

RSP TSEEREE | —(ERGEE (ABiEsEE ) XNEDEMEFRETTEA/NMIEM |, 5E&
FARRAREFEATTH. AFT R BRI BRERNANEER  ARREREEEF
BRETTRAM I ARSI S EEBRIFEIa b I BESI SIS (55T | AR REE T E—LhEiEl
B, AJeeE¥AunsafeB IR {FNFRIRIEEERE ) .

2R | K/
e | ----
bool | 1A=

intN, uintN, floatN, complexN | N/8{E==&5 (5N float64 .2 8{E=FEp)
int, uint, uintptr | 1{E#&es=

*T | 1E#EE=

string | 2{E#28=(data,len)

[T | 3{EEs=(data,len,cap)
map | L{E#EE=

func | 1{E#zE=

chan | 1{E#ss=

interface | 2{E#28=(type,value)

GorESHIRTEHIRBER—(EFRIZRIEFAFHRIEFZ—ERY , ATLIER L —(EfwEss I LES
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EFHISEFRIANFUE | BATEREASNREREREIEERM. THN=([E5EEHAE
EHENFR  BRFTER LS INMIMEFEES 50%HINF.

// 64-bit 32-bit
struct{ bool; float64; int16 } // 3 words 4words
struct{ float64; int16; bool } // 2 words 3words
struct{ bool; int16; float64 } // 2 words 3words

BER AU AL T ASHSEE | BARE—(EEEREFER LEREME , MEEE
RATLAEEIREBEINEE (F5T | RRRIGORE S M mn ik S mhmo e L AEIBREIER | EARREZ
tESIESEEENATNR |, HEFRAEE®E Issuel0014 ) , ATFHERZRINTEALEP T AR 5.

unsafe.Alignof FRENRIEFESERVERIFTELITAVZEL F0 Sizeof #8{L, Alignof B R2IRE—EFEER
E, HE—EFEE. BEER MBS FEREENEI AN A/NGES8EFE), HErviEiis
TEEEEE A\,

unsafe.Offsetof HEHISEWMER—EAFER xf, RERE f FERBER x EiRitiiEEE, 818
B REAYZSIA.

13.1 B 7 —(EEERREE x LUNREE32(N64(es FRVBEARIAT. KBEEE=R.

var x struct {

a bool
b intl6
c [lint
}
TEEER 7 EXF N =E=FERsARunsafeERERERVGTELER -
| [
c (data) c(data)
cllen) c(len)
c(cap) c (cap)
(32-bit) (&64-bit)
Figure 13.1. Holes in a struct.
3224 -

Sizeof(x) = 16 Alignof(x) =4

Sizeof(x.a) = 1 Alignof(x.a) = 1 Offsetof(x.a) = 0
Sizeof(x.b) = 2 Alignof(x.b) = 2 Offsetof(x.b) = 2
Sizeof(x.c) = 12 Alignof(x.c) = 4 Offsetof(x.c) = 4
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644

Sizeof(x) =32 Alignof(x) =38

Sizeof(x.a) = 1 Alignof(x.a) = 1 Offsetof(x.a) = 0
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 A EREEA L £HIunsafed , (BRBXERZHEBHAREN AR E | FIEREEUATETE
IFEMIRER SRS RIERRENAFRREEER.

unsafe.Pointer

13.2. unsafe.Pointer

AREZEFSHIRRERN *T |, T "—EEaTHEEEERNEH" . unsafe.Pointer2i5hlERAI—1EE
SRR (RE5T - BBIUCEESRY void* 2BEURYISE ) |, BRI SERSREIEERIE. B BfIATY
LEER *p & unsafe.PointerfSiHEMMNEEEERE , BRZFHAFNESENREEE, 1E
BigEt—tk , unsafe.Pointerfg+tE 2R LALKERAY , (HESIFMINIBEHEF RS R =g .

—{EZERY *T BRI LA E L B unsafe Pointers88Y 52t , HE—{Eunsafe.PointerfEE g2t ATLA
WEEEEAVIEET | EEEEAVEEHEERUHATENRIGY *T 88U4ERE. BiEF *float64 FERYIEE EE
LB *uintod FERYSEH , RFITABEE—(EZELEEERNER.

package math

func Float64bits(f float64) uint64 { return *(*uint64)(unsafe.Pointer(&f)) }

fmt.Printf("%#016x\n", Float64bits(1.0)) // "0x3ff0000000000000"
BIBHEEFEEEE |, AT EFMZFESEIAER. BEEIUREFEEETLR , BERFEENE
Foe Bt R AR MR LA R R R R ATRTR TRAERE AN EERYE.

—{Eunsafe.PointerfE#HBAT LA R uintptrifEY |, ARREFREHEEEEES (Ft | EERME
AIEEHERIN—ESE , HAR—EES )  AERALUBCEREHEEER. (F=EAZF , uintptr
R EEAFIRROEEAE , BLARG—EHLL ) SEEREEA L ERNER , BEiFuintptriiER
unsafe.PointerfS# Al BES IR | ERHAAEERNEFEEERIAFBLL,

FFrZ#&unsafe. PointeriSs SRR , ARBEEREunsafe. PointerfEBUSHVRFBERAZ /Y. tb
TFENGFEEFEEXRIIEIN EbEtiHRREEWE *intle 8845 , REBEZIEH T
x.b:
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//gopl.io/ch13/unsafeptr

var x struct {
a bool
b intl6
c [Jint

}

// %0 pb = &x.b &&E

pb := (*int16)(unsafe.Pointer(
uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)))

*pb =42

fmt.Printin(x.b) // "42"

FEMNEEREREE , EEERIRE RS | AL R, FEREIA—E
UintptriEREISE R | EETIARRBRBENRSM (125 | BREFALESunsafe@BAIRTS
BOBIF ) . FERABRIERN

// NOTE: subtly incorrect!

tmp := uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)
pb := (*int16)(unsafe.Pointer(tmp))

*pb =42

EESESRRRIRGY . BRHRUIENRSRE —LEELIHENFR A EME. SRR EK =SS
REEIGC, E—AEERZE  FrEREFNEEEIRYSH VAR EFNREERENRATFbLL,
LRI ERRRRIRAZRE | —(Eunsafe.Pointer2—(EfSRMEERYSE , FILtESERBEIRLIERIEE
WERRER ; (BRuUIntptrBRRGIREEER—ETENEF , FRUEEFEZHNE, SR
BRRSIN—EIEEHAERRFEEtmp , EXIIRIESRE AT SIS ER— EEREExhiEtt. %
—ERESRTE , BExTJEEENREER  EFRRRFEEMpABRERER &b iblt, F=FERZ
AR 2RI RR B RE QS AU SR R (R |

EBEERZEVEREMAVER. FIaNEIRE
pT := uintptr(unsafe.Pointer(new(T))) // 1&7~: $5:2!
EEMREIERSIA new FEZENERE , AZEOHITMCE | ikIESSEEE IRKEAFES

A, FrLARERIp TAS R AL,

BABRINGOES ERRRARBREGE (25 FNTHESR ) , BEFZERREEAEEE0E
i : MG RS E R CEREERIEE, 155 28R goroutine I ERSE SRR,
HTAEAE RAORHR | BRSBTS B BT EARORR | BT R
BRI A PR 2R,

RS AR | B EMAYRRIZKRISS|GofEFE | B RAYunsafe.PointerfuintptrAYEB IR EAR L £HY
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(2% Issue7192 ) . 3251 ZPAECKRE ) | Rtz SRR s NRE. SheasEs
HHtAJuintptriE RS2 E(FBUGERIR |, BRI A ERJunsafe.Pointer R E|uintptriBBUAYEEIR, £55
—{EflF , B={EER—FREEEEuintptriVEERFIEEEunsafe. PointerfB R R F——F B AVEE
e E—(EFREXTK.

ERA—EERE , HRRERZuintptr BRI (3F:T | BEDZERNREAFEFLBREZLE
B, TEflFEreflectBRIRE , reflectBflunsafeE—RE R RBIFARMEIRN |, fmEes ol pe/a B 1M
FT&F) , LA TNERSIEFPRIERRE , IREREREZ I ENER B unsafe. Pointer LIHE(RIEE T H]
RREERNEE.

package reflect
func (Value) Pointer() uintptr

func (Value) UnsafeAddr() uintptr
func (Value) InterfaceData() [2]uintptr // (index 1)

Al REREE R
13.3. 7Rl REAESF R

KB reflectfIDeepEqual RENRT LISMIEEE TIREESFE. DeepEqualREUERMERT==LLEIE

R ERRRE RS | SRNESERAIRREZE ENSEERER MR SRR tLEFE. ER

EAUTHEESRERE L | EEHR—EAF=-=REERFIEREILUTF , BEE—2RENH
PEZHMERZRE. W TERIBEADeepEqual BB MIEFZFTREVERBEE.

func TestSplit(t *testing.T) {

got := strings.Split("a:b:c", ":")

want := []string{"a", "b", "c"};

if Ireflect.DeepEqual(got, want) { /* ... */ }
}

EDeepEqual REURSE , MBERLSHFHISRIEUREE , BREBEREZE. Flal , Bi—EnilE
FIMapFIAEniHEERZHImapRIEATES | Etknil{ERTslice FHEnIBRZRYslicethRIFAEZE.

var a, b [Jstring = nil, [Jstring{}
fmt.PrintIn(reflect.DeepEqual(a, b)) // "false"

var ¢, d map[string]int = nil, make(map(string]int)
fmt.PrintIn(reflect.DeepEqual(c, d)) // "false"

HMAEEEEER—EB ChIEqualiREl , ARILEIEEAYE. MDeepEqual REEELIAISREHEE
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EHnisliceRImapEETTRETIERLLER , FRIZEREnil{ERIslice ( mapZE(l ) FNFEnil{EERZHY
slicet/EEZSRYE, BRSO nItbEaTLAE R reflect@58R , #012.3ZAIDisplayRERIBIRTELE. F
% RtER T —EREPREequal , FARRASBIIREELLE:. EE BRI OseenZ2HNAESS.
HREB—HFELERAFY , equal REETAICMEEEHEN ( HEEN )  ARAEMHEREEEE
HUEREY, FTAUER D B—EEKAIswitchXz , FItEEERERNTERINER. AEEETHEIRE |
PIERE 7 — AR 3.

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 false

}

// ...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 false
}
fori:=0;i < x.Len(); i++ {
if lequal(x.Index(i), y.Index(i), seen) {
return false
}
}

return true

// ...struct and map cases omitted for brevity...

}

panic("unreachable")

}

FIRIEREZ— |, PIHA AL RHreflectE8BRERYMZO | AL EHNREEEENSHEOHEEER
reflect.Value4gZ,
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// Equal reports whether x and y are deeply equal.
func Equal(x, y interfacef}) bool {
seen := make(map[comparison]bool)
return equal(reflect.ValueOf(x), reflect.ValueOf(y), seen)

}

type comparison struct {
X, y unsafe.Pointer
treflect.Type

}

RTEEREZHNBRNEREEHEERRY , MU ACEESREENBNEE | (ETMERENE
IRRIELEL. EquallRE o Ee ¥ —AHRRLLERRIAEIERS | BT tLEERAEIL ( unsafe PointerfiZz{R

7 ) THERE, BMECHRENRRRE  SLEARNEE L EERAMIL, HIa0 , NRFYyEREEE
88, BREDAOX Ol EARREIAUMIL , yAly[O1tE 2E BRI , ELIRRES xRy Z FRILLEEL

x[0]E2y[0] Z FERIELER R EEITIR T,

// cycle check
if x.CanAddr() && y.CanAddr() {
xptr := unsafe.Pointer(x.UnsafeAddr())
yptr := unsafe.Pointer(y.UnsafeAddr())
if xptr == yptr {
return true // identical references
}
¢ := comparison{xptr, yptr, x.Type()}
if seen|c] {
return true // already seen

}

seen[c] = true

EEEqual RERIERIPIF

fmt.Printin(Equal([Jint{1, 2, 3}, [Jint{1, 2, 3})) // "true"
fmt.PrintIn(Equal([]string{"foo"}, [Istring{"bar"}))  // "false"
fmt.PrintIn(Equal([]string(nil), []string{})) // "true"
fmt.Printin(Equal(map[string]int(nil), map[stringlint{})) // "true"

EqualREEZEAJLURIEE(N 12 3EFEHDisplayPa NBEINFLBIRRFHIRAVEUR.
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// Circular linked lists a -> b -> aand c -> c.
type link struct {

value string

tail *link
}
a, b, c := &link{value: "a"}, &link{value: "b"}, &link{value: "c"}
a.tail, b.tail, c.tail = b, a, c
fmt.PrintIn(Equal(a, a)) // "true"
fmt.Printin(Equal(b, b)) // "true"
fmt.PrintIn(Equal(c, ¢)) // "true"
fmt.PrintIn(Equal(a, b)) // "false"
fmt.PrintIn(Equal(a, c)) // "false"

A 131 EHR—(EARICERE , HRHRURNNEFIR , RIERER,

BE 13.2 . (AR , HFEHSHESEREBEE,

BB cgosd FHCHS

13.4. @iEcgoza FACHAS

GO REZ BRI EANHICRESHIRLEHEERI RERIES | BB RXE—EC+ + ESBRIVIRAEIRE

EHCiFER | iEREMFortransESERN—LEMREENER. (ESIER—EEBRES  RE

EEEERHE—ECGRERIAPL , REAEMARRREESER (#% | Goffshe BEZERELEX
RUCHSIEEE ) .

TEAEH |, S EE—(ESZEBIEREERERS | (FA 7 —(EGoES BN cgolIAnSIECES REL
ARANTE., SETE—MRBME foreign-function interfaces ( f§f&ffi ) , (FEEHIITEFcgoth R
EME—RY. SWIG ( http://swig.org ) EF—EERURIEHEZERTE , SWIGRH TRSEMIFT
PASTIBC++ B4 , (BSWIGH AR MIESTiRaVEE,

TERAEERT compress/.. FEARSHITHBHERE ZRVRISTIFSER , B THLZWEBESX

( Unixgycompressap< FRYEIZ ) MDEFLATER4EE L ( GNU gzipapSRINER ) . IEXBRIAPIHIAE
EREEAALER | (BERCFERM T io. WriteriFEU S HHAYB EIZ OIANIR ML 7 5o Reader SRR
RUREERERZC]. AN

package gzip // compress/gzip
func NewWriter(w io.Writer) io.WriteCloser
func NewReader(r io.Reader) (io.ReadCloser, error)

bzip2B4aHi% , BEREHAIBurrows-Wheeler## &% | ETIEELgzIpEIE , BRAILURHESH
B4etl. 1REERIcompress/bzip2@ BRIEIRBRMbZIp2BEEIEZNER. T2 ERRERE (AR
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FEEIER—MEIHNTIIE , A http://bzip.org E&BRMMIIbbzip2HIFIRER | MEXELEEMEM
BENXIF.

INRBHBVMICGESE | Hfic2 I RGOS EMBER —E, MR R ATHRERN
&4 HFIEAJ LA os/execBRVL A CRBRIEBREFFR—EFERET. EAE(RFEEEREMME
MEREE SHRECEOR , MEERACgoRIERT (#:5t | Mos/execBARFERENT ZZEEIEFET
IFHGERBEEAERER ) . TEEMSEIB—ESFEiAcgorIBRERE.

=t | AEXRBNIEREEN. BEZRIEKERIIEFTE SRIIBEEREGol.5ZFIER, #£Gol.6
FEtG . GoRE= CREEIRE ML GoE S8 I LAZEBEANCGES RE., FrIBEELREIEIN T bz2allockn
bZZfreeE’JFﬁﬁ] 8L, FARSbz_streamFRTHEAIRBEIIFERGRE. TEEFCBPIEINEEEE | SiEEE
8 :

// 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
//

// 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.

//

// 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.

EFEMHlibbzip2 , HFIFESIEE—(Ebz_stream#EiEEE , ANRISMANIREET. AEE=([ERS
BZ2_bzCompressInitFBi ¥t 4E1F , BZ2_bzCompress Bt N B EUE RAEZ i L 4e

7 . BZ2_bzCompressEndFIIERAZERET. ( BRIAEROBHNERESE, EEMNFHNENHEE
AEESBSTASE—REHN. )

Ei

EIRT LATEGo B R B3 AABZ2_bzCompressInitf1BZ2_bzCompressEnd , {BE2H
BZ2_bzCompress , HfiSEZ—(ECESHNEERE , M EENTIE. TEECHKE , HE—EE
STAYSZAE,
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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;
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 = NULL;
returnr;

RAERHMERIGORES S . F—HOM TR, H import "C" FIREGELLEBISHIN. HEFMHRE—
[ENCRIR , (BREITRRA EECoMmEIE iR RIstiE TcgoT B,
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// Package bzip provides a writer that uses bzip2 compression (bzip.org).
package bzip

/*
#cgo CFLAGS: -I/usr/include
#cgo LDFLAGS: -L/usr/lib -Ibz2
#include <bzlib.h>
#include <stdlib.h>
bz_stream* bz2alloc() { return calloc(l, sizeof(bz_stream)); }
int bz2Zcompress(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 * 1024]byte

}

// NewWriter returns a writer for bzip2-compressed streams.

func NewWriter(out io.Writer) io.WriteCloser {
const blockSize = 9
const verbosity = 0
const workFactor = 30
w = &writer{w: out, stream: C.bz2alloc()}
C.BZ2_bzCompresslnit(w.stream, blockSize, verbosity, workFactor)
return w

ETERRIRIEEF , cgo TEBAN— (AR BB EGoES PhMNCESHIREEEEE. Hiul
C.bz_stream#1C.BZ2_bzCompressinit, cgo T Ei@BLAREISHAA AR CAREs8 3 E5IR7EGo
ENMHENERRINFEFE 2GR HHRIAS (%51 : import "C" FBARIEEERIEEEEEcgo
SRR, BIEVERERSEEIENCGESE) .

EcgostEHIERILAE B #cgofgS | AN CEES TRISSTERIARIZE, HIRICFLAGSHILDFLAGSS 5!
HEEECES Mm-S ENIEER 28, e fILUSEBHHE bzlib.hgEx{4Hlibbz2.aEX
. EEGIAHRRIREERE/usrBiRIN%EE T bzip2E, MNRbzip2ERTREEARNINVE | (REESEH
EL2H (T | BREE—ERCAECHIBERRIcgoSlE | AMKiRbzip2FFREEIIRMFRFNERIRE B
Bemanm https://github.com/chai2010/bzip2 ) .

NewWritertREUBIBFAACESAIBZ2_bzCompressInitERER#IAa streambfU4EF, Ewriter&Sigaig
BT B—{@Abuffer , BIREHLERE.
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TEEWrite57Z09E1R | IREKIIBEEUEAIR/) , FEE—(EERPsERECGESIbz2compressREE
RV, RACHEEILIEE , GofEFALAREMCES bz stream, charfluinti&ZY , iEAJLAGERE
bz2compressZF & , EEuILEFRICGGES H5BZ_RUNBIENATES  £PHMELCEERAR. H
Cuint3EEIFIGoES NN EEMHAER | EMFEMESERNA/NMEEARRIVERE,

func (w *writer) Write(data []byte) (int, error) {
if w.stream == nil {
panic("closed")

}

var total int // uncompressed bytes written

for len(data) > 0 {
inlen, outlen := C.uint(len(data)), C.uint(cap(w.outbuf))
C.bz2compress(w.stream, C.BZ_RUN,
(*C.char)(unsafe.Pointer(&data[0])), &inlen,
(*C.char)(unsafe.Pointer(&w.outbuf)), &outlen)
total += int(inlen)
data = datalinlen:]
if _, err := w.w.Write(w.outbuf[:outlen]); err != nil {
return total, err
}
}

return total, nil

FEBIBAERIET | bz2compressBN\BIBAEITTIRISES IR | BEMHEFwW.outbuffitir
AR, EMEREESBEEMNIEIENTRESN , BRbz2compressHBm A ZRIBETRE
MBS ESIRIA/ EEFEMIEE. SERBHEENSISREAEIRE0 Writer,

Close75iZFWrite 75/ 2B ERIURIERE | BE—(EERSRIGRINBESIRRFE M LER.
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// Close flushes the compressed data and closes the stream.
// 1t does not close the underlying io.Writer.
func (w *writer) Close() error {
if w.stream == nil {
panic("closed")
}
defer func() {
C.BZ2_bzCompressEnd(w.stream)
C.bz2free(w.stream)
w.stream = nil
10
for {
inlen, outlen := C.uint(0), C.uint(cap(w.outbuf))
r := C.bz2compress(w.stream, C.BZ_FINISH, nil, &inlen,
(*C.char)(unsafe.Pointer(&w.outbuf)), &outlen)
if _, err := w.w.Write(w.outbuf[:outlen]); err != nil {
return err
}
if r== C.BZ_STREAM_END {
return nil
}
}
}

B4a5chkiE , Close/5iAF T deferR B R REVR ERIEAC.BZ2_bzCompressEndF1C.bz2freefEmiHES
HNCESETIFER. Lttzlw.streamiBEHiFABEN , KPS EREBNILREZE , AEBESEREF
BN niltERl |, LABSLE R ERARR R R ISR ERERE 5.

FERERTS  MEERRIFMAEZEN  EEHIEAMCloseMWrite]5i A th AIREEXIEFRIRIERE. 18
BIEERERRE13.30INA.

FEbzipperiS , HRRMECOERIbZp2BESS, TSNS Uni2Gibzip2a 18
B,
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gopl.io/ch13/bzipper

// Bzipper reads input, bzip2-compresses it, and writes it out.
package main

import (
llioll

lllog"
IIOSII

"gopl.io/ch13/bzip"
)

func main() {
w := bzip.NewWriter(os.Stdout)
if _, err:=io.Copy(w, 0s.Stdin); err != nil {
log.Fatalf("bzipper: %v\n", err)
}
if err := w.Close(); err != nil {
log.Fatalf("bzipper: close: %v\n", err)
}
}

FELrEmESS , EFERbzipper®4E 7 /usr/share/dict/wordsE4E 2 AU:TE |, ££938,848F £ FE 4
£335,405F 80, ARRIBEURBA/NI=0n2—. REFRABREFNbunzip2@aSETHRE. B4ERIE
XAHAISHA256IE A IBEER T |, EEHA T HRMNBE TERIEREN. (NRRHNERIZBsha256sum
i<, BRERI IR IR E 4. 28R —EENTIER )

$ go build gopl.io/ch13/bzipper

$ wc -c < /usr/share/dict/words

938848

$ sha256sum < /usr/share/dict/words
126a4ef38493313edc50b86f90dfdaf7c59ec6c948451eac228f2f3a8ablabed -
$ ./bzipper < /usr/share/dict/words | wc -c

335405

$ ./bzipper < /usr/share/dict/words | bunzip2 | sha256sum
126a4ef38493313edc50b86f90dfdaf7c59ec6c948451eac228f2f3a8ablabed -

BT E R T —(ECES EiEERIGoESIEF. Bk, HooimERFREARIERRICGER  B&ER
GotE iR ~EREEARECGERFPEIRIIE D ERR AI1TAY (55T : £Gol.58 , WindowsBHHIGoES
BRANSIFENCESEIRESFRENSE. MRIFEER | BRIESEATIESWEREEMRE , B
amanfm Issuell058 ) . EEBMERTNcgoR/NN—ESE , ESHIERATEE. 8t ERR
. PENSSRRE. FRIE. errnofRiR. #&4ESE , LIRgoroutinestIBGARIZNIREERS | BIRSMAE T
LAstim. 58RI GoE SIS BN CRERIRAD R EFEMAY (F5T - RS , BEANCEE
RIGoIEEHEMIEIEA B A eeE SfataE S | AR | HECREEREEEEGERFEGotstt ; HER
ECREIRE R , Gofg# BH#IHER , FREEEEEIEH SRR aIERaIR%E ) |, BoRIREEL3.2
EhEREl  (EREGoLSFIRZEHIAME (55T | Gol.6i§ZEFMECgoFRYISEHEAMRAI ) . MNREE—
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