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$ $GOPATH/bin/helloworld # BITRER
Hello, fH5* #OXAAH
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$ go version

go version gol.5 linux/amd64
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1.1. Hello, World
FRATLLI9T8E H iR ICIE S X4 (The C Programming Language) W] “hello world” ZfSKIT46

I (BEE: APE#E 2 —Brian W. Kernighantl Z2CiEE XL —HMEE) . CiEEXGoiE T MK =4
TIRZ 5. HIXAMT, ARG —LECoiE 5 ML LR

gopl.io/chl/helloworld

package main
import “fmt”

func main() {
fmt. Print1n ("Hello, 1HF”)

Goe— I 1mBFEIIET, Goilh s M L AR IRAI A A — T 6, AFpLasIAE 4 FE: 89w
) o Goilfi FHRMLI TR A DLl It gor & NI — R 2 KA . B — DT a2 Arun. XA
WG — AN EN A4 LA goh RIVE ST, FOCBREREEE R —ie, RGBT B BImT AT 30
(RPR SRR AT IR R )

$ go run helloworld. go
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$ go build helloworld. go
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$ . /helloworld
Hello, tH5}
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EEMELRERAELELD, R ) .

import A BN ZIUERAE A H)package B2 J5 . #Eimportifif)Z f5, W &FITE. AR, HE. KK
A ITES) (O A S T fune, var, const, typeXR@EATE ). XN ZI A WII P IR A A HE,

AT CARH (U8 HE N (B Bl e — R HE) « BAIE 7 BN e i, RAas T — 1. JF
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$ go get golang. org/x/tools/cmd/goimports
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os. ArgsiX N E A —PNFERFHE (string) Hslice (FVFE: slicefIPythoniE s IV AR, 22— H
IRIENASEA) , slicefEGoih & B2 —MEMBPIEIREW, EIAVRRSIRR]. AR LLeftislice
L AMRBEE TR, AT LB FARUF DB GRICE N ZE,  FF BT DLATE s [m:n] (IR AR
REF|—slice T4 (BiE: Mpython BINEEZEAZ) o HKFERT LA Len (s) BECRIREL, FIH &K
ZHIRFRE T R, Goili 5 BMX AR B ERA 7 22 A XA, Affn nf A0k, HEAMHE
wEAN IR (BRE: tbtna = [1, 2, 3, 4, 5], al0:3] = [1, 2, 3], NMEEHRE N ILHR) . X
A AR AT AL 4 . Ebls[min]iX P slice, 0 < m < n < len(s), @&nnICHR.

os. ArgsfIsE— IR, Mos. Args[0] R A ATHATI AT &AL HERTCHRNZIAT %6 @ L 453X
MEFISE. AERANTIARIER, slnin] KR EHEn2Hn-1170K, Frel s — 7 B2 2

fflos. Args[1:1en (os. Args) JBIGZER T a2 A S SN A EANSE. RBATE W s [m:n] B AnAn, A4
AR AN ERIAK SN0 Len(s), FrlAK BILATET] LIS fin, 5 os. Args[1:].

NHEZ—MUnixHechofg S HSEM, XA SERIT AT H G728 7 H import 1A
package, FfHHHESHIX B Mpackagefd T ek, iXi&importZ A packageff MIfiitb 5. MR T S
impor t A A4 M, HEXASEMTE. XEFNFHAEE, K Agofmt T ALK 2%
B BEUT SR HE S i ey SN 44 . ORI RIS BIA [ A 2 F 4 5 R i)

gopl. io/chl/echol
// Echol prints its command-line arguments.

package main

import (
" fmt”
’os”
)

func main() {
var s, sep string
for i :=1; i < len(os.Args); i++ {
s += sep + os.Args[i]
sep = 7 7
}
fmt. Println(s)

Goll 5 HIMERAE L/ /REaR . //ZJaMIN A — HET RA X SR — &7, X2 e 4%
2 o

IR, & — A package BT AR 7F B A VE R IR R X 1Zpackage 3T H; X Fmain packagesRif, iXE
ER— S LR, YR ANIH /2R AR 2 4


forth
线条

forth
线条

forth
线条


var REE T HIRA IR E . X AMREFP W] T sMlsep P stringZe . AR5 ] DAL B )R] B4 EAT 1 4R
o mARA RAFIRIL, Golh F = U X LR YT AR BT X B AR R 2, ik
HRR A0, FATERERPE TR XN T B s Msep B E Ny 725458 52
PR AT T A AR AR B

XTFHAERA, GolE FHeft i MMEE/ BRI HAF. X TstringfR!, +5FRFARFERIER (i
E: MICHERE jsi2—FERD o LA R ARIER:

sep + os.Args[i]

KoK sep 77 i flos. Args [1] R AR BT IS . BAVEREF BB 5B oh— Rk

s += sep + os.Args[i]

S¥ssepHos. Args[1 1388, R ERINER 5s34T1ER, RS IIMRMESs, M RRILESE
i

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

S+ — AN W (assignment operator), 45— MHUH/IBHHEVRE, B Usal+ 46 LA
O I A

echofEFP 1] LR — KMt — D28, AT IRA 1K B AR AN Wity R4 RIS L B — D47 R R
o sEANTAFRAEF YRR — DB TR, R IEA RS PAER I —BUy AR, Sk
EZIE, —ANERSPIRABI TR AR, PO —NHE, @A S
To X —MAELYE AR, SRS EEE R RERMHE CHRARBIX B fJecho, —fBechoth
AEARZSHD RS SZRGER. THRINTESNA— R 5 Pechotl#b i, HKEEEX AL 1
IBATRCR

FEForfEIA A, FATH DR TARR S, =5 5 REG T THHIREAIRE, X fEvar xxx=yyy—Fifa 5
B, Golfi B 2RSS S AU RME SRR A FIW L B RRY, T — R WX — AT T U .

HIEER IS RN XA 4= U&= i + IEEZEN. SNREEi—EL i, XE
GolE = HLZiEA), MAMECRMHTIES HERIARX., LFEGES B = i++2J0Em, T H+F—#
R EA E A A, Rt—i 2 R

GOt F B AT for i3 —MIEM . ZIR TN TR, GolfIfor A IRZ LA, T2 HA ) —
it

for initialization; condition; post {

// zero or more statements

BRI, forfB ML RA R EGILEE S —HERFH K. Jf HAERE 57 EMforifi AI7ER —



S—

/f—f o

initializationiffi/;/2 EIJ@EI’J WERARE 173X &5 1l Eforﬁ%‘zﬁ?i‘z%ﬂ/\ﬁ"]ﬁiﬁ%%ﬂiﬁhﬁ
initalization#B/r A ale —AMEHEMIER, BAATDE—AFErKZESY, —MREER), BSE—1
PRIECRA . condition{is) WAt E'*/\Q*S'l'%jjbooleanﬁﬁ’ﬁ%liﬁ E/MEWZ%, S A A ST
SRR KA, AT R BTE 2SRRI postHB A HTE A) M R AE RGN IEARGE TR 2 5 i
17, ZJaconditonii /& AE F —IRPATHIFRREEAT HIWT, KIEAESR . Hconditionskff B HIM4E AL N
falseZ J&, JHHRIZE

TR EE Por M I =A% (initialization/condition/post) #BJ& Al AR A W&, Wi RARIE
initializationflpostHlsr#a W Ik, FS-4 % H[E) b B ARATT I 75 2 o] AR A W 1), bR an F i X Fh
forfG¥, FUESFwhile G RUR T4 —3K:

// a traditional “while” loop

for condition {

/...

MERT, WIRAREME— KRR T, B Afor A & M — AN TEIRIEH, R T X FE:

// a traditional infinite loop
for {
/...

TETIRIEIAH, ARIEZ T LAEbreak B returnifA) k& LG

W RAR 3 P R e stringBi# sliceZ RBUE I, &6 HI MK B, WINBREFR J— R

echo:

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

package main

import (
”fmt

”

func main() {

_nr nn

s, sep := "7,
for , arg := range os.Args[1l:] {
S t= sep t+ arg

v or

sep =



fmt. PrintIn(s)

B RAEIEA, range#B iR Bl X JLER ;s HATEAK T AR AEZ PR R ME. XA T A
B T xR, AHR KA range BRACESR AT Z0 R I AL B R FR A TG RPN IR A o 3N T LAZE 75
AR BRI N AR B R AR AN R, (HGotR 5 XA fo vk R A AR M 5 SRS A, i
PRIZBEAS T 2 1% 28 23R 1] — N R IR

Goi 2 Hh BRI (AR TR T A 2% I RIRAE, %, AR ARES B TR o % (AR T AR 70
T T AR ) OO o 3 6 2 SR 200 g & 1 O AR A B 4 FHIA TR K% i
GO B #b & 18 TSR A B Kos. Argsiiiffi, B3 Fios. Args i) FhRR 31 RRAR B AR RN, X
EITE TS L SO

XA A s Ml sep () R BHAIRTAE A AT R 1 — 2, (H2IRATA] DASEO HcK 75 BRAIRAE 70 RS, T
[ 8 5 R A SR 1Y -

s ="

var s string

var s = 77

. n”n
var s string =

LKL RTEANZE A ML FENE ? X B IRl 58— M, RegHE P RBAEs, m
packageZ KIAL B A MIZIX A M. 55 —AIB UK T s tr ing R 1 BRI I, BeWTaa o 25 74
Fio H=FBEHBRRD, BRARFEN A2 AR, HUMEAS BRI RNSER, 24 E
RIS A B T DL 21 seierh AR 2 R Y B R A a0, bR e R R AR, ikgiFs A O
FAIEACHAE, B B AIRRAIG, RWIGEE AR I AR,

B EmRER, BRSPS PR s GR DI AR. =B - DRNTRE, PR T
PR ERGER EI T2 1 H AR 7R 8 1 B AR 2D E LUR SR & 7 AL, IXEImRHE =
WeGoTh = IR EEAS T4

WRAWRER N TR BENRE, WA LI ERAEHUE BA AR m iR B8 8 0F B2 —Fhoy
Ao M stringsWIRFEAI JoineR 4, R T X AE:

gopl. io/chl/echo3
func main() {

fmt. Println(strings. Join(os. Args[1:], ~ 7))

B e, ANARFATT g A A RAR DLy, R AR ] B (B AR 01, IR T BMR R THIX 45,
Print Inpf &2 AT A Zh#E AL -

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



A A RANAT T (¥ strings. JoinfFRIMISSRIRMEL, 2 PIRE] T — M HE5HE, XsliceZtR
A FPrint Inef AR 2 4T BRI R SR 4

2> 1.1 BitechofifF, HHAESITElos. Args[0].
2:>] 1.2: 1BMechofEF, FHITEIvaluefllindex, 4 valueflindex i —4T-

22 1.3:  LEPSEEATIIE R Mstrings. JoinfIEZPrintln, JFOLEH H AR DA

1.3. BFREERAT

SCAEPE UL SCAFTED, SO SCHFHERS . SCPFGETERINARE 7 — IR ER A7 LLBOMR L AR PP . — A
AEERE OGRS, AR — DA TCER EPHAT HHRACEE, A2 AL B[R] I B0 Ab B 58 il Jm 2B AT 45 R
A= ferm— D% N dup IR (duplicate) FI="MhA; XAMFEFF YRR B T 1inuxfuniqan 4, AT
HIRE PR 2 R BT E R AT . XM SR A A AT LR 5 (S A2 25Ok 58 BAS R 75 3K o

B MRA B dupiin H AR AES AL B I 2 AT, AT N TR IR R . IR RIS
FKIAF, mapN B HdE 45 Fbufiolfipackage

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 ”

” ”

[0S}

func main() {

counts := make (map[stringlint)
input := bufio. NewScanner (os. Stdin)
for input.Scan() {

counts[input. Text () J++
}
// NOTE: ignoring potential errors from input.Err ()
for line, n := range counts {

ifn>1{

fmt. Printf ("%d\t%s\n”, n, line)



ARTHEH B for fEIA—FE, ifFMHWLEATEINE S, HEiFRIERGEHEEAKAATE S 2 NEA %
Mo WRFERLE, B EREES F, XINirRERWA i elseliis)y, XA fhr4
P45 B R fal se B AT

mapEGoifi 5 W & Mkey/value RUAHE LM, XA BHE L RS- (KUt 1] A BURAE . key SCRAMEREL
PEER, RENZBARe == 5 RIT R, stringf & ffkey B AY . TMvalueS AL A&
BUETT T, HEA A2 SRBE R UL, XA 7 i key #i 2 stringZRA, value 2 int 38R, (EHNE
make PR AR A £ Smap, (HER T B&E 2 map LLAh, make 7258 A Ak 4. 354X mapEAT IR N1}

W

dupfE RN —1T, X — AT NSS4 — M mapfkey, TMHvaluefdZ#i+1,
counts[input. Text () J++IXANEA) AN [H P A & S0 1«

line := input. Text ()

counts[line] = counts[line] + 1

AR Comap FE R A IR A ke y I i 20 HHEAT ++HRAE,  Golfi S AERE RIXFME LU, & B 3l HAlintt
N0, IRJE AT AR

XA FAEH T range kil JimapHFT ENGE R R ] T range IFEF AL, ranges iR [AIPAME,
—keyMfEmap X} FiX N keyHvalue. XfmapifiTrangefGHmT, HIET A ENR, MLEKE,
IRATBERF VBT ER S A —FEAE B (B RRGoIE S Wit E A BN, BONHIE 2 LA GIE
38N A0S 07— 0, A BRI O AN B T I BT P DA R e 7 R B T B L
ALER, BT o bR GFBRUEBENLT AT LART B R B By, AR KA, (HRBGEIE R G &
(1), SRt AR T 7R M 55 R AR 7 B T -

FEPrF ElRbufio package, FEEEA)H KA BIBATE T (A RO AL FRE > B At o XM
I —ANRptE & Scanner 88, AT LA S0 SRS N, AT AN AT BOBAT B0 ] s XA T HE W R4k
BAT AN SR 5 T

FE 7 FR 3 FH 46 A8 5 75 B SR A buf fio. Scanner X 4

input := bufio. NewScanner (os. Stdin)

scanner Xt G ML F FIbRHER N BN 28 . % input. Scanner 14— KA WA —N4T, JEHS
H 3P AT R PIAT R 25825 g5 R Finput. Text O 15 8]. Scan 7VELEIE R 1 BT % 2R Bl true, 1
TERAEFATHIEAR, &ikFlfalses.

B ¥ HIiE A — A fmt. Printf, XAPRBFCRMLEES BRI NprinttREZEA L, #RH 5 H 1
Jitke fmt. PrintfH%E —DSEALE M A A& A, S8 B T ek 7755
I “RHF /T, RN T R IR — AR En%d o DL — AN REE T HORAT ED — A
e, M%s, WFRRPstringfleaORITEI— 125 &

Print {47 — KHEXFEEH, Goll 5 AR RITX LM fverb (Bhin)) o N RSN 7 30E, =



IR T ARRAES, EEARMBH T

%d int4F &
%x, %o, %b ArmIN16EEH], SHEd|, 23HIE R ATint
%, %g, %e VEAEr: 3.141593 3.141592653589793 3. 141593e+00

%t fi/RAS . true Y false

%c rune (Unicodef® i), Goih & HFHA UnicodeFFRA!
%s string

%dq WG ST “abe” B WHG 5 H) rune "¢

%v AT AR DL G e AT B ok

%T FTENAR SR

%% TR A AR E OfF oA, A HAMEEE

dupl FFR PR B T\t FN\n A% AL o o IXBBRRE IR 1) 7 AL 245 R HP R s A i L4
PrintfERNASIERIHE NA TGN E3AT /7. $I8E], Akig i Rl = R B U E R R (B
¥ fIEEN M formatBfmt4iE ) , Ethilllog. Printf, fmt.Errorf, [EIIEH —RFIXTN LLIngd ) B
BOCFE: InfG@XMlineis) , XL BN LSRG A1 28, I HaERib 4R E R
Ja Hahhn E— M7 57

REZFEP& EEFG T —FEMARAERI R LR, (B AR IR T RE & — 2630 F . N dupFEFr A
PRAERI NG B — L fE 4, ARG Fos. Open bR ECRAT T8 — AN USRI 25

gopl. io/chl/dup2
// Dup2 prints the count and text of lines that appear more than once
// in the input. It reads from stdin or from a list of named files.

package main

import (
"bufio”
" et
’os”

)

func main() {
counts := make (map[stringlint)
files := os.Args[1:]
if len(files) == 0 {

countLines (os. Stdin, counts)

} else {
for , arg := range files {
f, err := os.Open(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 *o0s.File, counts map[string]int) {
input := bufio.NewScanner (f)
for input.Scan() {
counts[input. Text () ]++

}

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

os. OpenBR IR B PIAME o 55— MER — DFTIFIISCHR SRR (Ros. File) , XK RAE T I HIFEFF T

ScannerizHI .

os. Openil [A] (58 —/ME & —NGoili 5 WE MerrorZE A, WX A error N BNl GFE: M4 T
HEtE S BANULL) SRS, SISO T T T T ZJa S, — B3R fE, SOt
[FIClose JTVER ML, R B — 88 R err MEA Zni LIS, AU BHAEHT IS4 B iz
7R R . XAEOL T, error S ME xR FARI )@ . FRATI5 1 B P ] B R AL B s AE AR R
I A HFprint 1% kA A Z R 7178 . RGN R — N SCH; continuelBf) & Higkid 2 5
WiEa), BEEIFEIAT T —MEHRIEN.

PATEAR A FIIHIG 7 i 1 BB R AR AR, R T, FESERRgmidIdRE S, Ros. OpeniX ZE M) Bk
re R A IR E ferrorfE s O TG TR (AR B, FATTR B A A X SEAN K AT BER B R
HIALRRE AR . o T B RIRA T B B R A A . FES. 475 R JRATT X i 15 Ak B ABE VR4 B A

B A AEEE — T W6 T, countLines AR A I Z AIAHEAM 1. fEGoiEF 5, MMy
Gl A& w] L UAER P 4= W, IR AR . G S 2 8E0E — € iAhE)

SR imapiX MR S5, mapE Fmake bR ALAN 2 IR S5 — A5 24— P mapBilE NS Hitkidss
—ANERET, REERREI R — S B L, BARAR G IHA R AR, (HE AT A E
Bl & (i BRITFer+ 5 L, SEhr Ligs2 5 —MeE T, ENEFARE R E el

12 5 BT UARTE B E 0 map BLAEHEATAZ 0, A6 Mimap P (B 0% . ERRATIE 7, FRATITE
countLines K& 4 A Bl count siXMmap LM, 78 F R &2 F S 2.

EEXASERAS [ dup 2 LA I AORAE B N , FRA AT HONAT . B8 RO EERE Fy ot mT BADL — 2 il JE2 20



RACFEENIT o BATTHE AT DA — R P A N N B AR BN, RIEFIEH B 82T, REH
F AR LLAT YR . T ) dup 31X AN T 5t LR AR SR EATHAE T . IR AMEF- 51N T — A8
#ReadFile (Mio/ioutilf$gft) , EANRES—MEE LT IAE XA, ZERITH
strings. Split REHL S EINZ AN T 7458, At Elslicedi . (Splitiki# gstrings. Joinf
WA, JoinBRECZ AR EIS)

FAIFRAL T dup3IXANREF . EoG, B RERA XIS, MAESARMERIN, FOUReadFi le bR ## 2E—
NS IR, BATRAT IO AR B ) T mainpi 3, PBIOVIAERX AN E | A A — M5 H 2 H]
2.

gopl. io/chl/dup3

package main

import (
” fmt ”
"io/ioutil”
” ”
0s
”strings”

func main() {
counts := make (map[string]int)
for , filename := range os.Args[1l:] {
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)
}
}

ReadFilepfd ik [FlbyteZE M fslice, XA sliceh i s Nstring, Z A8 Hstrings. Split ik
SKHEAT AR . FRATIFES. 5. 4% & AR s tringMibyte slice CFHHH4D

FHEKE L 77, bufio. Scanner, ioutil.ReadFileflioutil. WriteFilef#iFH &R Z*os. FileH]
ReadfiWrite /ji%, Aid— KRR AHATELEHE TR HL)EZLBa0Y, EbufiofMio/ioutilflH$z



B TE & I .

2521 1.4: B2dup2, AEHAT LG JIHT BN E R AT LR L S

1. 4. GIFz)H

T IR 2 RGolE 5 bl L imageiX I package I FE, FRATTE XA RAE Bi— R A1 bit-
mapped &, AJEHFIXLLE] F gmtid N —ANGIFBhHE . FRATA B B 4 5= an & E (Lissajous
figures), XFWRRZLE1960FEAMIE FHFE B I A — PR s R 2. AT UMK T2 AN B _EARE AT
PAARIETZR,  LEATPIAS sin B SR BIAE xR Ay A A 2 ARG T 2k . B RIXAE R — AT

Figure 1.1. Four Lissajous figures.

PR BEEERXAMERP AR, 2R br it HE F B ANGIFEMG S (A L /1issajous >
output. gifl i) o FIHAEGCIFEBRAmEAR:

ife, Efficonst M, structZHMRSRAL, HEF. MERAIEH TR
Bl FAR—F, B M7 a8 TFaies. REMSERMNRAEZRRF A —T, ZJaMET
EVEA I

gopl. io/chl/lissajous

// Lissajous generates GIF animations of random Lissajous figures.

package main

import (

” . ”
image



”image/color”
”image/gif”
v a ”

io
“math”
“math/rand”

” ”

[0S}

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

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

1 // next color in palette

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
for i := 0; i < nframes; i++ {
rect := image.Rect(0, 0, 2%size+l, 2%size+l)
img := image.NewPaletted(rect, palette)
for t := 0.0; t < cycles¥2%math.Pi; t += res {
math. Sin(t)

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

X

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

}
phase += 0.1
append (anim. Delay, delay)

anim. Delay

anim. Image = append(anim. Image, img)



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

B A Timport T — MBI EL S H 2B fpackagelf, Fhilimage/color (imagefflcoloriA™H
), EERATRHEHEE IR RER RN Pl B2 S color. Whitel, XN &S]
H & image/colorfl A &, [HFgif. GIFZJE T image/gifH A&,

RAREFENEEFRPGH T RIINEEE, FELBERFHFRISITHIRAMAZZLNE, L
Rk, Wik, SEIR{E. WEFUIMARRES YRS IR, PrBOX e B AR A AT
DL, g Ut n] DR H B W SCAERR BRI AR, I8 A XM Bt A REAE R BRI . AT &
PR AL I — N 7 H B — N E fTbool eanfH -

[Jcolor. Color{...} flgif. GIF{... } X NREAFMEFATHPIE S HEH (4. 2814 4. 1TTH WD . X
S GolE F B E SR —M 5, XBEAATE AR 2 —NsliceVl F, FEAMRZE A
struct &5,

gif. GIFZE— P structF M (S%4.477) . structe —HESREWFEIES, ARPRBESTE
struct 1] PIAEFRATUA — N R — 1o T4 . anim@— 4 gif. GIFRA I struct B &, XM EESAEK
—/structAe i, JFHHNEA ELoopCount F B B Aynframes; MIERFRESBERE N HE
BRI E(E. struct WA SR PLLA—A 50 Q) SRIAT VT IR, AR AE S fa PR ISR 15 ) A S o B
TanimiX{structflDelayflImage FE o

lissajous B E A EA PEIRE R for TEM . ANEIRIAZIEI6AR, & —IRHER A A SR 20 i ot
EAER T NS PRI R201&20 N F, AEMBRE. A ERR A PEON R E N TE
(iistpalette RAYEEOMED » REBATBENLZ AT, BISNZEARMS LR 5K A, JHE—
SR RRENRD. K R SappendBIZ A4 R )G, XEFATHE] 7 append (B354 2. 1) XN E K
., KediRappenFlanim P IWIBIRARE, JFRBE - DBOANSOms FIERE . HAIEAEIR, AT
IBME RS T GIFE o, JRIGEE RE AR M. outiX MR io. Writerd&H, XAKMIEIA]
LRI DO EBATHE M A R S BIR 2 bR, RN ATAE R T .

WAAEABEE T AR B RIRAE 102 — A sindfi . yElmIR 2 — AN IEZN, (H 2 AR x4
Ik Ae —D0-3HIBENLIE, I HAIRIRIRIE R —DFE, FFHEEE RS —WuEEg . @t Hig
B xh 5E AL OGE B . B DB T HSetColorIndex RN (x, v) KURZER M.

mainBRHOH A T 1issajouspfi$l, FFHA e kmbrERHHATEMER, LT RXANm2SG B 1hre
A —ANGIFEhH .

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

“>] 1.5: BXATTHMLissajousFEF BT BMR, BB, FATTELHcolor. RGBA {OXRR,
0xGG, O0xBB} K15 FIHRRGGBBIZAN AT, = AT NHEHI I 7ZF/F e o aRER ., gt HEER.

2.>] 1.6: Blissajousfefy, BEILRGHCRENRE S EREE, REEH%SetColor Index 5 =4



ZH, BELARGRIE.

1.5. FRELURL

XFTARZ AN F R, U5 1] LR S BANYT R AR U RE—FEEE . Golfi 5 fEnetiX MK
package [ # B Tt 7 — RV package KA AL SE1G, i HIX LA m] DU faj b H N g S R (B 2., I8
ALV R E MR, 'S RS AT . TEXEERT, Goil & AN IR R (TR N\Eh e
N BRI T .

N T Bl I R BE FHTTPERIUE B3, RS H— N BIRE R fetch, IXANRE 45 SR B
uﬂ,%%E%iﬁﬂ@ﬁ%-ﬁAW¥%3ﬁ%ﬁ?wﬂIE(%&-mHT%—AH%m%%I

o MY, curlIRBTHREE N R W, KRB A IS RE ARG Z RRINTESAER
%ﬁ%ﬁ I

gopl. io/chl/fetch
// Fetch prints the content found at a URL.

package main

import (
" et
“io/ioutil”
“net/http”
” o

)

func main() {
for , url := range os.Args[1l:] {

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)

ENMEFE MF Ppackage T SN T EREL, net/httpflio/ioutilfl, http. GetpRESE A EHTTPIE K I ER



B, wRRPUIFEBR A B, A SErespIX NSRS RITT R G R HR . respfIBody B HE—
AT RS B R . X Z JGioutil. ReadAll1 % Mresponse X EI AN 2 H s RIRIEEL ED
H, resp. Body. CloselX—H) &5 HrespHIBodyiit, Byilb&YEMER, PrintfpREol 45 b S H 2 bR f
HH .

$ go build gopl. io/chl/fetch

$ ./fetch http://gopl. io

<html>

<head>

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

HTTPIE RANR R T 1ih, 24520 T XA 4R

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

PR AERREIK IR T RA 5 EBLX AR, T EWindows T4 2| H#HRE B -

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

TR RIR R, FATHIRE A T os. Exit O EBERE, JF HiR B — A statusHfirtd, HAEN
Lo

21 1.7 KB 0. Copy (dst, src) & MsrcHiElUNE, FFRERIMERE A Bldst, XA
BRI AT R iouti 1. Read AL LK% DI N 45 R 4K Flos. Stdout, G HIE — DX (17
b) RAifik. CFFAEFE 0. Copyik [ 45 H A I % .

Z5>] 1.8: fEdifetchiX/NMufl, WRMARurl ZE0AE http:// BIZRIE, XA ur N EZETZ
RA] g <= H #]strings. HasPrefixiX /MR,

5> 1.9: f&ohfetchf] EPHEHTTPEMLAPIRASES, AT LA Mresp. Status®F &3 BHZARZSHL
1.6. FA&IKEZAURL

GolE & i A = UE I Hi b & F R a2 O I R A i SCFF 1o IER AR R — NG, 725 )\ EAE
NEF LTI X ERATH R HORAKRLE — R GoiE 5 B goroutineflichannel .

NIRRT fetchall, A1 fetchfe iy BT EMIN AR — 2, ERZXAfetchal IR ZAETE
RIS 2RI IURL, i DUIXANRE 3 (K SRS TR]AS 2o i AT I T8) e b AR —AME 5%, A& Bl T
fRIfetchfEFr—FE, AT R I A RS PATI (B Z A IX IR fetchal 1REF R 24T ENEREX A A 2 K/
2 IS TE], AR EEABFET B SRAU A A



gopl. io/chl/fetchall
// Fetchall fetches URLs in parallel and reports their times and sizes.

package main

import (
” fmt

7. ”n

10
”io/ioutil”
“net/http”

” ”

0S

”

“time”

func main() {

start := time.Now()
ch := make(chan string)
for , url := range os.Args[1l:] {

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

func fetch(url string, ch chan<{- string) {

start := time. Now()

resp, err := http.Get (url)

if err != 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)

N AMER T



$ go build gopl. io/chl/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

goroutinese —FEREL I K IAT A, TMichannel & HK{Egoroutine Z [MFATSH L IE . mainkfiZith &
BATIE— 4 goroutine™, TMgo functionl|FTmEIE—"NFrHgoroutine, FFFEIXNIX P HHIgoroutine
BPATXA KL

mainkk 3 Fmake A AIE | — MEHstring R S channel, X[ MarA1T72%, HATEHgoIX
MREETFREIE —goroutine, FfHALREIERX N goroutine ® ZHATht tp. GetTrik. XMFEF H K
io. Copy x4l B [{)Body N 25 4% D1 Flioutil. Discardi bt (PR X —idfas, wILAn RS —
SRR ZREAR) , BTG EXANER B, R NABERLANE. 84910 KREI N
i, fetchiiZ#<xfEchiX N channel REN—MF4F 8, HHmainkk 208 15 AN For PR AL FE T B
channel B FIX N F 7 H

M —/NgoroutineZ i £ —~channel [ ffsend8iF receivet2ER, X goroutine[HIELEWMAAL, B
555 —goroutinefEiX Mchannel LGN, BREHUC T, BRI Deorout inef LAk SHIT A
channel e J5 1125 . fEXMTH, B— M fetchifEEPAT I # 2 fEchannel Bk iE—ME (ch <~
expression), FPREIRWPCXLELAE (<-ch) o XAFEFF AT main el BOR AT fetehpf Kotk Bl 745 £
A] DLIEE 47 gorout ine 57 25 AT I ] ) 4%

2521 1,100 KD EFE R BORIMSG,  FA/ N P RORE 7 T 0 (1 22 A7 SR, X BN URLAAAT Pl
TR, A PRI R A RORIZ R, I HLARJCRECE (i i 4 252 15— 2, BocAR h i,
Wi ML SR Y DA T REAT XL

1.7. WebJR%
GOEZS N BIELLRIIE —/ME fetchiX ] F web R & 22 An 8 S i e, AT, BRI ER—

MRS 78, XAARSS B ThRE AR IR [B] 24757 P IELE V5 ] FURL . W32 i bE an B P U7 1 ) A2
http://localhost:8000/hello , HSAMMN ZURL. Path = “hello”.

gopl. io/chl/serverl
// Serverl is a minimal “echo” server.

package main

import (
” fmt

”

”

”10g
"net/http”


http://localhost:8000/hello

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)

AR T )UTARS I SEIL T — DA WebIRS5AEFF, KRR Z T iR Rk C RN 7K
B TAF. maineBosl i KL 2/ BA2 H fTE K Mhand Ler R BRI K, /S BOIE SR SEat 2 T
L EPI TS A BRI R, FRATH RS BITE 780003 1 F o Ak BIXARS M UK £—A

http. Request RAHIXT R, XAXRPEE FIERPH—RIHR B, LA RERANFEZRURL. 2
TRBEMR S A, X MER L4 hand ler MBORALEE, XA bR B2kt /hel 10X /Mg 45 IR 3R (URL
HfgdT R, SRR IEHEAGERImN ,  IX BBATH A b R K ot Fprintfo WebRST & AEST. 775
R A

BN GIBITIRAN RS . WERARKIRAE R g ac 0S XEBE Linux, MAEBTaSMARRENLE
—NFFS, BIFERE R TS &, MifEwindows N, VRFEEAEH I — N ST 8 O R8T X AME
FP 7o

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

BUEBATR LLE I a5 AT R AEE P iR T

$ go build gopl. io/chl/fetch

$ . /fetch http://localhost:8000

URL. Path = ”/”

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

FANRATTIE AT L B AN Yo A U5 M IXANURL, SRR3R A5 R, i1, 2:



localhost:8000 X
C A0 localhost:8000

URL.Path = "/"

Figure 1.2. A response from the echo server.

FEIXA R S5 LG B IR AR A 2 . —Fh BB T B BSG= 9 i ure LA IS AR S . B, &
XA AR T R AR, (B R 20 SR RBEEAT TH 5 X URL AT SR 45 R 35 B AHURL AR 17
(AL, EHEXE/ count IXANURL KU 7] 22 Bk 4k o

gopl. io/chl/server2
// Server2 is a minimal “echo” and counter server.

package main

import (
” et
"log”
“net/http”
”sync”

)

var mu sync.Mutex

var count int

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

// handler echoes the Path component of the requested URL.
func handler (w http. ResponseWriter, r *http.Request) {

mu. Lock ()

count++

mu. Unlock ()

fmt. Fprintf (w, “URL.Path = %g\n”, r.URL.Path)



// counter echoes the number of calls so far.

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

EA RS E WAE R F R A, 5 R Purl 2 doE BAR T HIE—A: X/ countiX Purl (1E K2 FH 3
countiX M REL, HE A Mur AR A BN AL B R 2. W SRARM)E Kpattern@ UL/ &5 8, AT
PLiZur LN ETEE ur TER 2 X S RN VLG . AEXELARIS )T J5, MRS58 — IRERSCE SR AL LN # 23 ke
—A~goroutine, IXFEARSSAEHLAT LAE — I AL BE 2 H0E KR . SRTMAEIERIGOL T, R FEHAE W ANE KA
—WZEE Hrcount, HAXRAME R GEFEA B ERHIGIN; XAFET AT RSP 5l K — AN E Fbug: &
BFME (ZN9. D o N7 ERIXA TR, RATLICRIER RS L B % R §EA —goroutine, X
WA H ¥mu. Lock () Almu. Unlock O AR AZ M count FIFT A AT ABAAEF R H . FiEpb iRl

BB PR AR

TN NFEE BT, handler BB B HEE R Tht tpSk AE R ) formE P #R4T BN ok, IXFERT DAL
A6 A AR RO AN AR 55 58 R M

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 = %g\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] = %q\n”, k, v)

FATHhttp. RequestiXNstruct B 7 BOR N T HIXFER) N &

GET /?gq=query HTTP/1.1
Header[”Accept—Encoding”] = [“gzip, deflate, sdch”] Header[”Accept-Language”] = [“en—
US, en;g=0. 8”]



Header[”Connection”] = [“keep-alive”]

Header[”Accept”] = [“text/html, application/xhtml+xml, application/xml;...”] Header[”User-
Agent”] = ["Mozilla/5.0 (Macintosh; Intel Mac 0S X 10 7 5)...”7] Host = “localhost:8000”
RemoteAddr = 7127.0.0.1:59911”

Form[”q"] = [“query”]

TM%?UE%E’JPameForM&ﬁIETT1f Fh)H . Goll 5 FUVFIXFER — AT B 1 ) 25 SRAE A ) A
PR L FIE A R AT, X — RO R IRAC ARG AL . FRATIE AT MR T HIXFEE CARE KK
T—ﬂ::k‘) :

err := r.ParseForm()
if err != nil {

log. Print (err)

HifAIParseFormZ & Al LAiEACHS BN fai 52, JF HLAT CARR il errIXANAZ B MIVE I, X AMURIRAEE 1
PAI A2, T PR R

TEXEFR 7, FRATE 2 TR 2 AN [F] B 2R 24 i b B0PRE R R o LRI AT i i feteh 207, BUAEHT TP
Wi N AL H5 45 D12 T os. Stdout, B E1issajoustefF HIA M H 2 — 30 fetchal IF2F 0N 5242 2.
W& S THTTPEINAR, Wit 17— N RAR KRN, XA o SAR$E L2 [ ioutil. Discard.
EART Hweb IR 252 0 )& FH fmt. Fprintf H#5 % T http. ResponseWriterd',

JUE X = Fh BRI SEIUR AR AR —FE, AL — AN LRI O, B S e ATk 18 75 2 — M
BN ER AT DA A . XML E o, Writer, fE7. 175t VE4HiTE

Goifs & I4% AL A TR b bR, O 7B LR S e W LV E AT &, AR 3RATT T st g 3K B i web iR
5 M AT 5 1 issajous B AE ALk, IXFEGIFZE W] LAY S SIHTTPHIEE /b, 10 AN A2 2 B HIAR #E4a
. R EAEweb 55 a3 IS AN R X LT

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

lissajous (w)

}
http. HandleFunc (”/”, handler)

B — M
http. HandleFunc (”/”, func(w http. ResponseWriter, r *http.Request) {
lissajous (w)

})

HandleFunc BRI 28 NS EUE — AR TR, Wt —ANEM N 2 CE 2 R XN AR
1142785, 6 9 P iftfE .



e X BB Ja, ENNES B http:

1. SARFE B -

2] 1.12: f&Lissajourfik%s, MURLEEUAS &, H@nfReTLAVI A http:
cycles=20 IXANURL, XLV i) ] LB FLR B icyelesBRANRIBIE U N20. 245 B B o vl LA A
strconv. AtoipRE. YRA]LAZEdodoc R & FH strconv. Atoi FVELN VI .

(

l

|

!

)

/

!

4

lissajous (201x201)

8 localhost:8000/

\

i
i

A

localhost:8000 o FFHRARENZATLHARA] LLE B — MG

localhost:8000/¢

Figure 1.3. Animated Lissajous figures in a browser.

1.8, AREHH

ARFEHXGoTE F M T — L4, SKhr EGoll IR ARE i AR A PRIV IR IS B B 2. X BLIAT
SACEA VR N B SRR 2, XS B e BN AT, AT LU L]

Ko

PRI AEARBERINTANE T 26 M for, (HZARARswitchZ ik, XHEE R switch

1

switch coinflip() {

case “heads”:
heads++

case “tails”:
tailst+

default:

fmt. Print1ln(”landed on edge!”)


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

TERNLRE M, )7 B coinflip R EUR B LA A FIFILE R, B— A casefaXRAMREIZ R, X
HHREEEE, GolEs A TEERM IS 1 case)d Bbreak, i3 BiIAIT T case)m M HIEA) 2 H
FEEH . HRT, WRRAEEAH S LA case# AT H—Z G, FEA RS L4
fallthroughiB ) K7 X FERINAT N. AidfallthroughiBa)re — B gn FE b I BI45 1R /D

GolE & B swi tchi® i AN ENT B (B switeh N ERAEXT R BRI truef@ 0%, REHKEA
caseffJRIE M true(E#AT LB » FTULEZED FIZ Rk lF, BGEEES RN Z D0 else—H, T
R AT

func Signum(x int) int {
switch {
case x » 0:
return +1
default:
return 0
case x < 0:

return —1

X RN Ctag switch(tagless switch); XFlswitch trueseZEM .

B for M fIEHITER)—FE, switchth ] LURIR — MR RS, —ADAEERIEA WEE, 5E—
AR HCA

breakfllcontinueiBA) oA H . FHEES F fbreakfMcontinue—#f, breaksH Wi a7 G,
FHIFEPATIER Z JG N ZE, TMicontinues Bkl MATHEHR, FHFIFLEPAT T —IRIGH . X MEAFRT
A DA for JG#E, b n] DLk HlswitchMflselectifif) (Z G2 HH]), 7EL 39 HIRATES], continue
Spkid 2N ERIERE, WS BA TR BT 2 EAMNEMIEIR R E, AT DAAEAR N FIALE N b label, IXFE
breakflcontinuei i] ARAEIRATHIAEE K cont inue flbreakfE B I . X F #LRILEH fiff gotoiB A
EFT . 4%, — BT WA SRR M ERIE. IXPFAT N E 2 Hhl B BILE A2 BRI ARG

AR SRR WA AT AT MR TS (s — MRS A0 s truct KA/ BB H {3
K, PN ZE X Mstruct B4, ARE PR M7, 4E R

type Point struct {
X, Y int
}

var p Point

KI5 W R 46 KT 5 — S A

BEF: ol mdeft TIRET. fREME M EIAAMH VAR A FEE R R A EES T, i
HE, RERMER S EARARM. 5N/ SMiESH, R By “5IH7 , BT RLEX



SESREEZAh, FEABEXN R LESRET R Z S5 . ot S EX A B T —F-P#r. frEte T LA fF
Hodik, &FRAEAT AT LR Bl — MR RN AF AL, JF HaRAERT T DREUE A R A AR RN, (HR2AEColR
B HBAERIEE, MR AR IS F BT LU AT BEAT I e . AT AE2. 3. 2rh B AT PR
4.

TR A 4 KT IR Goifs 25 T LB R I 2 T DA SRR —
BAR L (RN RNV S AT, BTV MR, SRR AT LR B AR 7 2 ke b
FRRI AR, R0 RS, TR REE S ARG, B3 S
B iy 5.

. (packages) : Golfi H#Eflt /' —LIRYf FifIpackage, JF HiX%package ] Y JEM. Golf FAEX O
ZANIEIFH R TIRZIRE . FrllGols 5 gife K2 HE Ol N w2 H AT Mpackages kK 5 HATH A .
BRI A, BATE PHE— L U RRIEE N package, ERERHERLZERAITEARIELEUH, KRAEK
TBGEAETIRE (1 B 45 BL il — AR ARAS K 4

HEARTFURS —ANFFRF 20T, RIFEERE NN CEH T BRI ZE AT LLFE BIR 5 & o e X 44
Ht. KA PAFE https://golang. org/pkg Al https://godoc. org 3R EIARAEFEFI#EIX 5 Kipackage .
godociX A T EL AT AR BLF 75 A M iy AT ) b v 22 1) SCAY o Bl R TN AN 1

$ 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.

HRE: WA AT SR 1RSI RS BB R X AN SO . B MRS — 4
Ui R BT R — AN SI AR REERGIRE 2, ROV E 2 iR godocIX A A T A AN 2],
I HAESAT A & N R IXEeE R . BARHT IZ10.7. 4,

AR /% ... /) REZE, FIHERZHEES . £ TFRRER— B X AR,
B — KRB RENE FE R L X R S BT, SRR — T30/ 2/ /. AEERerh/ /A o Bt
AT, P AN B TR T BN TE RS

2w L

Goift H A AETE 5 —#F, — DRIREF 2 IR Z /D SERE PR AL . AR RAFAEL, ] LA IR AT
i Is S A BRI M RIE . SERIERIU MR & O B s M S5 S R B 4 . SRR i f
Hfor 2 FEHFEEHIE AR H AP RIE NPT . RJ5 2 MEARA LR — D Eeh,  BUEARS
kA . R B LSRR 75 s 4L

A EALE TS 00D o B T RO T . AT, AR A RGOTRFF SERREE My J TR —
AU ATV AR S 5, SORERRANTT BA A 5 24 0 S SR 46 S5 AR S 0 o
MR, T BLE 2 T Golf & A B2


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

2.1. 54

GOl RS, BRA. WRA. FUL. B SNELETENM G, HEE— 062
B —ABFRFA—AFBE (Unicode B 8 FRIZTFK, J5H T ABE BRI B, By s T
Ytk KEFEAUNG FRUERRN: heapSortAlHeapsor L& H A A4 5.

Goift & HRML I FMlswi teh R B A 2570 KRBT AR T HE A7, RBEERE TR P A .

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

tbAh, EH KLA30ZATE L4, thinintfitrueds, FEZEXNANERH R, KEFRE.

WiEH &E: true false iota nil

MNEKR: int int8 intl6 int32 int64
uint uint8 uintl6 uint32 uint64 uintptr
float32 floatb64 complex128 complex64

bool byte rune string error

WK% make len cap new append copy close delete
complex real imag

panic recover

RIS s )4 RN, ARR] AR SR BT A e, 8 SRRk A3 St BT E X
EATH AT S, (H 2t B R Gl B2 1T 5| A SR AL .

R — DA FRAE R BN IRE L A BRI R AR BN A R R AE RSN E 3 IBAKAES
AT I SR AT AT e 48 7 BOTT SR P B ORNG BRGE T 4 AN AT R G — A2 72
KREFEIRE (FE: BAURAERESNEE LU HA 7 BRRBAARGWRORL T , BAE
KR T, Wt Ul MBIy, Flintmt @ Print CRREU 2 S H I, T LATEfmt BANETT
. WAL T B2/ ING TR

LK R A Z RG], HEColE SRR EMHE/NIL T, ST REBTEITHAXR, R
G BRI 2 RN LT, AR TTK R theLoopIndex @i % . JBH U, W —AN 4 5 BIME R 3 bh sk,
A AW R K, BLAHKNETEESER & L.

EE, Goth FHEF mEr A g s, U8 TH A FIa s r R e NS 7k, T
AR T RIZ . Bk, EFRHEPEA QuoteRuneToASCII fllparseRequestLinelX Ff (1) i 44, {H
A2 FHquote rune to ASCIIFlparse request lineiXFERIn44. T FASCIIAIHTMLIX FF 47 0 1]
MEE AT NSRS 5k, EATAT AR NhtmlEscape. HTMLEscapeEiescapeHTML, {HA 22



escapeHtml,

2.2. FHAj

PR ST R T I PSR R UL R Ay B A I B M . Goll B EEA VUM R A G A]: var,
const. typeflfunc, XN AR, HE. REMRE LA R ER, X—5/ATE ST IEL SN
R, = =N AEE, BRI R .

—NGolh F G S IR PR ML AN B AN L. go SRR 4044 RSO P R NSO DL I 75 BE AT
R, BIZIE SR E TR B B A 5 2 impor tifi R S ARSI L E AL, R AR — RISk
AR, R, RBRFEUER, RSB R UIE A R R R R (R RN AR
Yy W2 Ja A REfED o B, TEEFHE T AR, DR R:

gopl. io/ch2/boiling
// Boiling prints the boiling point of water.

package main
import “fmt”
const boilingF = 212.0

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

HrpH REboilingF RN —Ju A MR AR, SR )5 e AN AL F 2 A ma i n bR i P9 #4875 WD 1) 7P W 1
AR R — G BT A A A4 S T AR RS B NI SO T 1], AN R A AE L A B T
B AE AR SCAF DT IRl AHEEZZ TR, SRR BT R 44 it 2R REAE R 3 PN AR /N B S TR e 07 10

— AR FE R —DNRE R SR (HRERAERESHEEENERE)  —/ERER
[l {5 51 2 R B R 0T SRR B AL . WR R A IR [BUE, T4 0R EHE SR E A B . PAT R A
BREL B — MBEATTEE, RRIFHAT B 28 B renturniR [F1IE 4], 40 5 B A I 3135 4] )2 P04 T 3 2R BOR
Fe, SRJEIR B2 ek A

FATOZF B IR 2 s K= WA s B B 5 15 AR5 TUEDRER AT 18 BR B AR A Y, X L o
fEREN o NI AIEToCRRBCEN 2 1R AL H A AL BRIO R, IXHR e I 7 B 0E I, Al AE 2 M T 2
DAL o FERXAME T, maineR BRI ] 1 P9I EToCRR#L, 73 a0 2 A5 FHAE )= i 8 SR IS 1 B A D9 i
BEEAGhE =8

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)) // 7212° F = 100° C”

func fToC(f float64) float64 {
return (f - 32) *5 /9

2.3. HE

var F ISR AT DAEUE — MR E R ISR, RS RN — 45, JFHRERRNYIGNE. ZEAE
W) — TR T -

var BEZ T KA = RiEA

Horp “3R7 w = RIEA” PAE D T LA ISR A WA IR KRG, AR IRGEYI 4G
WRIE AR PR MRAE L . MRYIIEARIBAPENS, WA AT EnZzEE. Bl
B N AR A0, A ARSI AR B A A False, AT R N A 2 A A R, TS
KA (@fhslices map. chanflpf#) AR RSN A F(Eni 1. HZH BUai o) R S 5 A 2RI B 1 2
AN TCER BT BB R RLZ A ) R AA

TR L AT U DR BN P B A R 2 — D R R, PRI AEGoTE & R AMFEERWILE AL 1
AphE . XAMRFERT CLRIALAR 24, 0 B AT DAAE S AN Aoh A A 52 S i DR S 261 T i & AT
No Biln:

var s string
fmt. Println(s) // 7”7

XBAUSRATE P8, A SEEER B AT HEINAT A Golli S AEF RN iZiE— R E
RMPFEHEAAEL, XA URIEAEE R R R G 2AE DS A AN FEIRE

WA UAE— A A WA T RN A R — AR R, BN — AR RIE A B aa e — AR . R g
FANRERRM, KU 2 RUAR LR CRRBPIRERENIHES) -

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



Has A ik s0nT LU 7 i B B i RA 3. A0 75 WY R AZ B 2 fEmain N R B AT /T 58 BT 4646
(§2.6.2) , JAEPAL RN R IIE AJPERAT 2 1R IR 5 BRAT AR 1L o

— ARt AT DU A A AR H R R [ 22 AR [BHE AR AL .

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

2.3.1. fajEAEFH

TERRBUN R, B — PR e A A BB A AT H TR ARG R E. B “4F = RI&
X7 AR, DERMREREACRASHES . FiliZlissajous & ) =584 & 6 G
f) (§1.4) .

gif. GIF {LoopCount: nframes}
freq := rand.Float64() * 3.0
t :=0.0

anim :

PRI g T i A1 SR FAR o, TR AR A A4V P 1 KR 20 ) =) B AR B Y A WA AN 464 o var T 2K A5 B G
AR R T E R A e RNy, BE OV R 5 2 gl HRE T W a6 (B o o< 5 B

i =100 // an int
var boiling float64 = 100 // a float64
var names []string

var err error

var p Point

Mvar s PIARTE &) —FF, )R AR B B 1A A) AT DLAI SR A B AN 4G 0 — AR &

i, j =0, 1

(BRI Al [R] I 7 B 22 AR B i 5 ONE A2 R A A BT LR A QRS ] PR A3 (R bl for T8 A1) IR A 1)
WAL TR AT o

WL “=" R NRBEAEEA, M Y= SR MNERERERE. BAZEREZ N REK AR MITHK
ZHEBE (82.4. 1, FEZBALEANKRIESMERESLS /2L A7 B & DAL

i, j=3, 1 // & i M jrE

AN @ var 2R AR & 7S BB A)— R, RS B 7 B R A A T DR oR B TR R S BRI A AR B, R
N0, Open bR i if IR IR [8] 4> -

f, err := os.Open(name)

if err != nil {



return err

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

B — AR RN 7 (502 B 7 22 R3S BT AR A R R 0 . i — e
GRS UL T C§2.7) A5G AE B 75 0] i A 2L 02 it TR AT
ig

£ NS, F—/MER)FIH T inflerr N E . 758 /MERHFH Tout— M E, AREMNE
ZE I err AT T IRAE BAE

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

] LA P I ) A A /D LR W] AN AR R, T T AR R AN BE 4 P I

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

AR 7 R 5 A A B P S )k R ) 2 TRV 5

{7 e A2 P W B R A0 L AE R Gm] V38 Wt (A8 B A AR AR AR 1R A S50, i RAR R A Sl 1]
IR, B4 S AR B AR A AR A RNV E T A AR R ITHEAR R S s F
FRAARI BT

2.3.2. fB%F

AR N AMRAF T AR NS RE I N A ] o AR R A P R A QI AR E B AR
&, tenmxf AR, EREHRZARERALIRIEATAGIN, Flinxli]lsix. (2R, riiXegiss
— AR I AR R, BRAREATE IR TR AR 223, XM R 2 0] B AR B T — BT
fHo.

— M RMER S AN R R — MBS AR RAE WA TP IR E . AR MER S —
ANWAEHE, (BRI N K A L o SRR, AT DU R o AR
e, AT EMIEZERNS T (WREEAL T

AR “var x int” FEPREAE AR, BAkRBER R AAIED #7741
BBRRIARET, $aA 0 B BEE SRR R int), FREHEARZON “TRIAInt A MTRE” o WA TN
p» MATTLAUE “plaftigaALEx” , siE U “piafHIRAF xR B A AL o ISRk 206 MptR
FHER R RIE. — Bk BRI AR KE, XY int RAME, RN P s i— A
Ak, Prilzaik s ] LI BUETRETE R /20, s EHHERET TR m A& 1 1E -



x =1

p = &x // p, of type *int, points to x
fmt. PrintIn(kp) // “1”
*p = 2 // equivalent to x = 2

fmt. Println(x) // 72”7

T RE RGN A —— IR A 7B B RN e R —— AR X N — N,
DRl b ) A UL

AR A WRAAR T HE RO . RIEAR B R SR I A 78, 84 A 6 R RE 12 32 & U Bk 454

TSR A B A Eni Lo WRp = ni IOV E, Bapiar2e M e, it m b n]
PLEAT ARSI, R e IR A E— AR e 2ni I 4 5.

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

FEGOIE F 1, R Bl pR AP R B A B (b B2 22 A i) o B T AR, P £ BR AR B R AR B
1 Ry B AR B R 0] 2 JR AR R, BN TRETp I AR 51 TR AN A &

var p = ()

func £() *int {
v : =1

return &v

BRUR R FH € BRECER K 1 [RDAS [R] ) 45
fmt. Println(f() == £()) // “false”

PUONTREH S T MR ERIE,  HU i SRR S RO A s B, 0K TT DAAE R Bl i i 4 Bk
SOBTACE MM . B0 XM B ISR RS AR A, SRR IR B E ME, TR R
B CFE: XARXCHE S PR ERRN, X B G208 TR NS, incr BB AL T
AHERED -

func incr(p *int) int {
xptt // AEWEZE. A Nptsm R ENE, HFASEpiEE! ! !

return *p

v := 1

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



fmt. PrintIn(incr &v)) // ”3” (and v is 3)

FRRBATS — AR REROENE, & Ehlfatt, BATEGE VA ERIE T4 . Bl xppide ZE
VIR A o FRETREIA BRI T 7 T BA T A A iy el — R, (HEXE TR TI8]: 2k
— BNV E AR S, BATBAFIEL E a4 (FE: X 2Coll 5 AL A a8 i il
MILTAE) o« AMUICRTRE & 8IERI 4, IRZHAMSIFRA bG8 M4, Fliislice. mapMchan, &
girail . BB QAR AR S| AR5 4 -

TR SEIARE FE Th flag B R B AR, BT ar 24T SHOR B EDN NAT R A, X EE0 N dr 4755
PR EF RS TFHMAEENEF T N TR, £ %R echohiAd, HiaLE 7T
‘MW AITSE: o H T 2T RAEATR, s sepHTHRESRBTFR GRUAERTH) « FHIXZHD
ANRAS, XN A4S Ngopl. io/ch2/echo4.

gopl. io/ch2/echo4
// Echo4 prints its command-line arguments.

package main

import (
" $lag”
" fmt”
”strings”
)

var n = flag.Bool ("n”, false, “omit trailing newline”)

” M

var sep = flag. String(”s”, ", “separator”)

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

i flag. Bool BREL A —ASFT AN BAT /R AR E S ML R, =1k B DENaGATIRE
LT “n” , RERZHESHHEME (KB Rfalse) , HRJGZZIRESENS B HHEE R

WARMPHEGT TN T DRI E S, BE RN -hE-helpBH, A ARATEN A b1 S S 400 4
Fy BOIMEFIREE . R, A lag. String RO T-01 8 — AN BFAF B R R ES T &,

FIREEL & i AT IR S S ET R S804 . BOIME . FRRE S . R A i0seplFlin/38 & 43 5l /& 48 [0 B fi
AR ESHRRINTRE, KL AT xsep Mlxn B XK Fa EHEVE 351 BT,

AREFPIBATING  DAUER IR S SHON N AL B 2 TR SEf lag. Parserki i, FT BB &R S 2 Hoxt
AR IE (ZATRZIRMED) o M T AR ES BN EE 6217280 LU A flag. Args O AR
], 3R [EHMEDR N B — AN B R R s lice. UIIRAESag. Parse BT 6 S AT AU IE RIEHR, BOA



RATEAHR I3RS B S, A5 Hos. Exit (2) £ 1B

ik A TiE 4T — L echoil] 32k H 41 -

$ go build gopl. io/ch2/echo4
$ ./echod a bc def
a bc def
$ ./echo4 -s / a bc def
a/bc/def
$ ./echo4 —n a bc def
a bc def$
$ . /echo4 —help
Usage of ./echo4:
-n omit trailing newline
-s string

separator (default ” ”)

2.3.3. newbR %

F— ARV R R R N & news 8. Rk new (T) K81 —DTRAM R AL E, WIRTLAT
KRR FAE, RJGIREIAS RN, & B E AR *T).

p :=new(int) // p, *int K&, FREEXN int L
fmt. Println(kp) // 70"

*p = 2 // WHE int ELEEMERN 2

fmt. Println(xp) // 72"

Finew Bl A8 B AN 3l A7 B 5 WA )7 B A A H A XA, B T AT BRI — M AR 147
Gb, AL AAEFRIE A FHnew (T) o« #F 2, newrR SR —FHiEENE, 1A E — 4S8 (10 Ehli i

A~
ith o

R I newnt B 50 AR IR 1T A

func newlnt () *int {

return new(int)

func newlInt() *int {
var dummy int

return &dummy

BRI P new bR A2 IR (8] — AN AR R ik, DRI T s s ik AN TR 1



p := new(int)
q := new(int)
fmt. Println(p == q) // “false”

HIRWMTTREARFIRTG O IR RRER 2R, At TR A R/N 0, fltfstruct {1 [[0]int),
A REA M AR AE (RBUERRITE 5 SED0  GRRE: T ERA RN 0RISEAY,  BROA A RS ) R/
FLO4FiE, Wl AEFEGoIE F 1 B SR A A FKIAT ., BB EH runtine. SetFinalizer 3%
P& =P

new bR K5 O AR EEA D, DRt s A R, AT A B ] 7 i TR A G W A B 1 T VA & T R
(§4.4.1) .

HiFnew 2 —TE XA EL EFFAR R T, RIIERATA] DL new s 7 58T E XM ISR,
B~ E 511

func delta(old, new int) int { return new — old }

M TFnewl sE XoNint KA R4, FIAEde] talk 3 A B2 T8 A B fnew i 51 .
2.3. 4. a4 A

AR A i J S AR AR R PP A8 AT U 8] AR B AR R R TR R o 6 T A — G B AR R U, AT
A= i S AN BEANRE PP A AT R — B0 MARELZ T, 2R A S i 7 WA RN 2h a8 1 AEEIR
A NP RN FE IR, BRI EAEESI L, SRR R KA 2 8 TREm . sk
2 B A B AR [ AR B AR AL R AL B . e AT IE BR R A I ik B 2

B, A2 ML 4TIl ssajousFE 7 s HACAS B B

for t := 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),

blackIndex)

P BB A A /NEIVE ] DL Sy — AT 4k, RN O 1B RGeS AEAT R E B4l A\ 25 1T S B S 1F
fix, W MER RIS EA R A8 EANE 5o BT IX R

for t := 0.0; t < cycles¥2%math.Pi; t += res {
math. Sin(t)
y := math. Sin(t*freq + phase)

X

img. SetColorIndex (
sizetint (x*size+0.5), sizetint (y*size+0.5),
blackIndex, // WG ARFIESAS FEGIFH R, X2Godm s 11— MertE



) /) ANFEIR R AT At RORHE I KA DR A7 — 3

FERF UG IR = AR IR AR, SRR ERR RSN G IR 2 Ex My .

IR ABLGo T 5 [ H B IR MCEE A R A0 KHTE — A2 o I T A [l e 2 3 LB ATT AT LLRETT 52 48 1 52
REAEHT, FAMSLIEBE, WEMEEPREMEN LATST RN R EIT G, Ed IR
oG BT I A g, 2 75 P AR B A . WURAMF LIRS Ml 42, A %A B AN AT ik
(K1, Wl Ui A A AE TR AN SRR P e 2L (T2

Ky — AN A B A BOR T B aTIA, PR — MG A A E0 6 S A 5 1) 2 i o 91 T e e JFG
R B AE . R, R AR AL B n] BEAE PR H0R 8] 2 JR R IRAFAE

G A o B SHIEFRAE AR LIS RAEHE L LR S A R A 28], ER RS NI, EANIERIFAL
H1 Fl varidgnews B A8 8 1 77 sLHE Y o

var global *int

func £ {
var x int
x =1
global = &x

func g() {

new (int)

y o
ky = 1

fRR B )AL R UEHE YL, RO EAE sREGR R RR T LUEE A — i ffglobal LR E], BARE
FELE R BN R E LA FHGOTE F MIARTEYE, X xR AR MR E ki 1 Mf, HegpoR AN, A2
Fky RRANTIER, MR U R B A mI . R, ey IR0 AR Bg h i, g A AT AL PEAERR
EorBeyfE AR G tn] DUEFRAEHE EMS, RJ5 H1Goil & GCIHIMUX MR B N A7 258D

HARX B Enew T e HSEAEARMIN IR, VRIFATE N 1 90 E 0 A0S T 2225 [E AT R kiR ATy,
CMERE, RN BT EHIMPEC AT, RIS X VERE DL AL mT e 2 7 ZE A K 520 o

Goift & I B S SR A5 X 4 5 IR AU & — MBI D), (BtIF AR B EEAHHBIEAL T
PR EIRANTE B A BCATRE A A7, (B B 5 e AR PP AR IR 75 22 T A B M A e S 0. ol
Un SRR Fia 1A 2 i PRI R AR AT DA B R A KA e RO Ry, el 2 R Ar Bl e /AR ey, PR
Xt R 2 i S ST R K 3R RIS CMA T mT RERZ M e A T g

2. 4. T{H

i PR BV R 7T DA SE B — AN A B (MR, 0 B R A 1 ) R R B IR A B TR E =10 /238, BB RIS



A= -

x =1 // A E IR
*p = true // it e e B
person. name = “bob” /) EERR T B

count[x] = count[x] * scale // (. sliceiimapi) e & IR{E

R i) —n AR FARF AIRE IR A U R G — MRS, i Bl iR A e LE SN

count [x] *= scale

ZFEATLE B R RIE A EE 5

HUE AR B ] DSORGB I A — i sih 7). (PR BRI E ORI A, A RRB, Btk = i+2Z
RILIEXZHIRND -

v =1
vt/ EMTTR v = v+ 1 v AR 2
v— /) ENHTR v = v - 1 v B

2.4.1. JUZAMRAE

TR A2 55— P AR E R R, e S vF RN SR 2 N B IE . AERME /T, WMEIE A A LRI P
RIBEXK TR, REES EW A MA R NE . X T AEAT S8R N A e A E )
AT PRI AR ARG TR, B AnBRATTAT DU AE S He P > A2 B A AR -

X, Yy =Yy, X

alil, alj] = alj], alil

A TR N BEUE IR R R AZIE (GCD)  GIFVE: GCDA IR MNMBUR T, M &greatest common
divisorM4i’5, KKJLEEFGCDA i F A LA -

func ged(x, y int) int {

for y 1= 0 {
X, v =y, x%y

return X

o E R T AN E S (Fibonacei) HIZENANEL:

func fib(n int) int {



X, vy : =0, 1
for i :=0; i < n; i++ {

X, ¥y =Y, xty

return X

TR B ) DA — R AR TN R 5 B AE for TR IR AG L 70D

EANRRIE TR B 2R AE, Nz B o id A8 s e s DS RRAS A2 s B V8 RO K B R AT ek
.

HRREREPELAME, W MEEE RS, BB SOR t ILE TC R A
MR (e AR LR Rk | 2% RO H BATRH L5

f, err = os.Open(“foo. txt”) // function call returns two values

HH, X E RIS IR BHE AR RIE T IRRA, i llos. Open & FIARA IR [HIEIR [ —>error
KRR, A 2 FRIR A /KA, BRI ok, EMERATKE 21 = HRAEHR 2 AU A
%o WAmapEIL (§4.3) « RAMWE (§7.10) BE@EERZIR (§8.4.2) HIEMEERAL, B
HATRE 2 AW EIR, A — DNEOMOAT R G RF R A 15 D :

v, ok = m[key] // map lookup
v, ok = x. (T) // type assertion
v, ok = <-ch // channel receive

PRVE: map®rdk (§4.3) . BANE (§7.10) BUEIEREIL ( §8.4.2) HIERMEERMALR, HA
—ERTFAEWNAGER, WA R e AR T EPE NSRS, nap BRI &R [F1E
8, RAU = R &K% Ia TR panic 5%, BIERRUC RN 2R B 2248 (PHIEARF RO . Bl R
TH] F 1«

v = m[key] // mapPEdk, RMCE IR B F{E

v =x. () // typeliE, KM panici &

v = <—ch /) ETER, RN IR B RAE (BHZEA A RO
_, ok = m[key] // mapi[B]2/ME

, ok =mm[””], false // mapiR [Al1/ME

= mm["”] // mapi& [l 1ME

AAZ A4, AT LU T RILE AR R DREFA T EME.



~, err = io.Copy(dst, src) // EFRFIE
, ok = x. (1) // RAETMZRA, 2% BARE

2.4.2. wlItfE M
48 ) 2 B AR T S, (R iR G R 2 5 & % R EAT . R B0 2 B

MAZHMEIR AL B S8R, — MR A AR R Ui R R IR e 45 R 2, — ARG
R IR (§4.2) B EBET . HIU0TiRiEa:

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

Xt slice MRS TE R BATIE HAE, SRS AT

medals[0] = “gold”
medals[1] = “silver”
medals[2] = “bronze”

mapMlichanfJ7eE, BEARANREIEMAE, E2EARUKEAIRET N,

AE RO B IR, AR VE A 22 1 I AR AU T S 28 1R SR B W 20 AR R B 2R A . T
HAMY, RAALRES T A A R A AR, AR 2 SRV

FIVRAEL VR IR T AR B AR ZER, AN H R AR R 3t 7 A T = % TR X1 H AT AT
ORI HIRAL, BRI R R RALAIISE 2 VLRC, nil ] DUBR{E 2R a4 s 5] SRR 22
o WE (83.6) WA ERIGEKIGERIN, DGR AT DU S AN 06 B2 1) 5 U SR A e ke

T P AMELRE 75 AT AT ==8 ! =T HE A5 LU AL BE 0 AT I BE 0 R 2R 0 TR R OB HOAR A EE
B, S AMEL AN S MESR TR N AR BRI, S ARIR . ANATT —FF, AT BB
A LI (0 3L 7 180 T O R

2.5. KA

A B B ARIE 2RI TE ST X AT A B R PR, 9 A B8 AE AR O AR R/ (B T &R Agbi e
HO . ENHEA SR ATRIAR), RS RAER, ULEATH CRBRNITNEES.

FEARATREF? H AR DAL — AR BATEMF N A B L, ERNZREEARNBE. flln, —4int3eR
AR B AT BL SRR R — MBS REAR G B I RIER, B — SOl AT . B — A —
Mloat64RA (AR B W] I HIRE R GBS KR . B0 A FIR A TR — PR a8 ]
PARIRF R — AN uE — NI 4R

— A RMFEURE AR TSR AR, MBS AR RZ S . Bran 44 SRRt T —
ATk, MR BEAFEBES RS, XA EA R Z R R R A AR

type KL T JKEHRM



RAUFEHIEA) O IAE R — 20, PILAUERB I R I E A RS, MEAM A w] DU

PEVE: AP SOT, Unicodebr B #AVE /NG FRIEBE, R X ZBRIAASBES . Ak E W
FETZ IR T AR B, HRAERobPikeHE, 7EGo2H A M REa K H S 7/ 4E RS 78
REFE, N AZRobPikfE Issue763 [IEIA:

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 HAiE for an exported name and HAIE for a local name. This rule has no

effect, relative to the Go 1 rule, with cased languages. They behave exactly the same.

R T BRI, A PR AS R B A7 23 0l 8 SO AN TR 228
gopl. io/ch2/tempconv0
// Package tempconv performs Celsius and Fahrenheit temperature computations.
package tempconv

import “fmt”

type Celsius float64 /) PRI
type Fahrenheit float64 // #KIEE

const (
AbsoluteZeroC Celsius = -273.15 // #axtEE
FreezingC Celsius = 0 // GEUKS IR
BoilingC Celsius = 100 // KR

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

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

AR R 7 B FP2ER . CelsiusMFahrenhei t 73 % S AN [F] R B4 . BAT] BLARAE 35 A0 R) )R
JEH A loat6d, (HZEATRANFMEIERE, Fe AT DA B R EURE — M RIEAXIZH . &
X o2, AT DLk G — G e R o PR R AL R R A T S BN AR BRI RR 2 — AN 254l
Celsius (t) BFahrenheit (t) 2 30 2 20 TUHEAE A BENS Float 6455 AN N ISR . Celsius (t) F
Fahrenheit (t) &RBHEHAEAE, AN LREHH . REHMA LB EA T, HESEEAINE L
RN . FH—I7TH, CToFFFToCHAN BRI X AN [ BE A T IR EE AT ¥ B, B AR BIAN [ (1)
18,

XfTRE—NRIT, #HA A0 RIS R FEHRARAET (x) , FTRxB RTRA (B WRTRFRE A,


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

FIRE S F B /MEIVEAET, el (int) (0)) o R BN NRZILASERAT AN, 4 fLVFIX A
RUERAE, B R PIE AR A R R R S5 M AT SR, IS i A DA R AN T AN 25U A B o 0 2R
7] AR EZE TR, B A xR B AT LA N TRAY, (HR — B IX ML

OB KA Z [ R VP i, IF ELAE 55 8 R — e e KA s Lice Z B & W] LABE ), 76 F— %
AT F BIEFERB T X R T RE U E IR B, W — N7 B0 N0 £ 70 NG Oy
R B o by te R s lice g ¥ N — A 15 s s I EIAS . AEARATIEOL T, BT A KR
PR AR (B SRR R S RAEERMFNEO .

JRJZ B R R P T AR A AR T 2, e R T T VBRZ 8B FE W BB AT S . XE
Wk, CelsiusflFahrenheitZSR FAIZFAT NANKIZ K float64RAE — 1, 1EMIFATFTIEE K
Ffo

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

e AT == ANt T UK EL— A 40 R A A o — T AR SR AR i, ey AR R R R A
ke 42 SRR AE 2 TR LA . (BRI MEA B A FSER, WA RE B EEAT LA

var ¢ Celsius

var f Fahrenheit

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

fmt. Print1ln(c == Celsius(f)) // “true”!

HEESERNMER . REFERREREMA, H2Celsius (f) RBRFEIIEIE, EIHASBEME, UL
R E IR O o MO R DR R Dy e Al g #8224

— A A SR AT LR SO (8, Rl A T DA S i il B S R SR (BE: Bl EAN
gkt D o BN TR loat6 4k By B IR Z R A Tt R, (HRWRERIRIRAK =
VR Z, FRRRBARDE e 4 i AL

i 4RI IR W] DU IZ SR (R E SCHT AT N IXEAT AR — L RIR B2 R I s B 15, AR
KM TTEE . BATRAE SN rh R T ARIA Ty, XU S e f ik

NHEFIFEIER, CelsiusSRAMIS Hc I T R EH IR, Ron = W& Cel sius AL A — ANy 44 0
StringH)J7VE, 1ZITEIRIBIZEBN Retids® Cla AL 7177 5 -

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

VP2 RIS 8 L —ANStringdrik, PN UEH mtEIFTENT VAR, B ol %R B0 RiffiString



JHEIR B EERATEL, BATRAET. 1R .

c := FToC(212.0)

fmt. PrintIn(c. String()) // 7100°
fmt. Printf ("%v\n”, ¢) // 7100°
fmt. Printf ("%s\n”, ¢) // 7100°
fmt. Println(c) // 7100°
fmt. Printf ("%g\n”, ¢) // 7100”; does not call String
fmt. Println(float64(c)) // 7100”; does not call String

“: no need to call String explicitly

Q299

2.6. A

Golls & AL AT HAt 35 5 1) PE BB O ME 22 3840k, H BT D9 1 Sl . 33 sl gm B A AD B
He —AMNERIEARIS IR —DNEZ AL go S fE 484 VR SCAE T, 3l — AN BT H S BR AR I 5 4
AR S AEE; Blanflgopl. io/chl/hel loworldXt N H 1% 2

$GOPATH/src/gopl. io/chl/helloworld.

AT B — AL F a2 8] . B, {EimageflH fiDecode i F M fEunicode/utf 168 H 1) Decode
PRECEAFEIR . BAESNRG HZ k%, WaE = ff Himage. DecodeE{utf16. Decode i 7] .

LI AT CALEFRAT I 3oL 47 il R 5 47 7 AN AR AT L R BN R SE B 2. FEGolR 5 A, — Rl S (R LU
K WER—ADBTFRKNGFEILN, BAz2 72 FME GFE: BN AR KNG, BT
TFk 4 7 D .

N T BREIEARIARE, SR ERANTIR R AT D RimAT, HAIW R RGols 5+ X B Ae i A XA
o FATZANAT I ?

EFATRIE — 4 Ngopl. io/ch2/tempconvfItd, XA RTHF 5 —DEEERRA . (GRATZIE A5
THRAE LLE TR G 5 1, XRS5 L) BB AR AE NS rh, RERIE S g 72—
AN IR R AR A RSO T 1] BARAE RIS, RN — A R — At

BAHE BRI FE . XN E, &F HEARE] tempeony. godi ST
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



Il
(e)

FreezingC Celsius
BoilingC Celsius = 100

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

A R BN TAE 53— A conv. goii SCAFH

package tempconv

// CToF converts a Celsius temperature to Fahrenheit
func CToF (¢ 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) }

FEANIESCARAR 2 LLVEL I BIE ) IRLR, FRIe A AR A 7. a8 S N5, AL IRk e 2R e
tempconv. CToOFRIJE i1 A MBI 4T, BIandE—N SO 75 B SR IR &, 78 R — AN HoAh )R
AT DUE BT R, AR A AR A — SO . B R EI 2 tempeonv. goli XX T

fmtf, {HAconv. golf XXAFIFEA, BRIONIXANE SO A ARSI A F Bl fmt A

OSBRI & AR LR S 7Rk, eI EAME tempeonvy. AbsoluteZeroCIXAF# AMAANAS TT A :

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

FOBR IR o R IR, T2 H importiBH) 5 Agopl. io/ch2/tempconvfl, #AJEHEAT AMEH
TH AR AT 3 4 1 -

fmt. Println (tempconv. CToF (tempconv. BoilingC)) // 7212° F”

FERE RSO 00 75 B AT BV E R R R (810.7.4) o W, BVERHIE —f) Mz B HT)
REMEE LR . — Dl R —MESCH A s R WA 2R, Harrsol TR R
PR I Se Ja R e AR — DMEER) » WROIERR K, EH 2 S — M AL ) doe. g3
Ho

25> 2.1:  [MtempconvEL IS INZEAL ., &R EH KA EEKe 1 ving X Wi E I FE4, Kelvin ZaXf 2 E 2
—273.15° C, KelvinZaXHi B IKAIEEECEL° CHY AL a) B & —FERY

2.6.1. A

Gl R, BMEEEE MR- ARE. SAEAFTIEALL gopl. io/ch2/tempconv” ]
FATE X AN AR, Collh 5 MM I A € SOX L 747 R (R HAR S SRR EREL, A1 i
T RRMRN . HEHGoE S B go LAMN (F+&E) , —PMRABBEAR —DHFPH—P



ZAGolE

7O SARKRE, BMEE MY, B8 REFINIS T GEAERUA M) , 841
AR 2. FZIREHE, — DML FAERN SN EN G — N TFBAER, #lan
gopl. io/ch2/tempconvfi [t 4 FF—f% /& tempconv.,

EdiHgopl. io/ch2/tempconvl, FHEEFA:

gopl. io/ch2/cf
// Cf converts its numeric argument to Celsius and Fahrenheit.

package main

import (
”fmt

” ”

[0S}

”

” ”
strconv

“gopl. io/ch2/tempconv”

func main() {

for , arg := range os.Args[l:] {

t, err := strconv.ParseFloat (arg, 64)
if err !'= nil {
fmt. Fprintf (os. Stderr, “cf: %v\n”, err)
os. Exit (1)
}
f:
¢ := tempconv. Celsius(t)
fmt. Printf ("%s = %s, %s = %s\n”,
f, tempconv. FToC(f), ¢, tempconv.CToF(c))

tempconv. Fahrenheit (t)

FANEAH S AL E B — M/ LT, R E BN & e DL A T H N .
TSNS B e F AT A tempeony. CToFHIE K Vi M gopl. io/ch2/tempconvEl TN 2K . TEBRINTE
OUT, SAREYEE Htempeonv A 7 (BEE: XRBAEUHEMRREN LT , HZWANTWAT LLGEE S 51—
MR, DAEER AT PR (§10.4) .

cFREFF B AT E AT — MR EECel siusMFahrenhei t i & BA 2 [R] 5 .

$ go build gopl. io/ch2/cf
$ ./cf 32
32° F=0°C, 32°C=289.6°F



$ ./cf 212

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

WERSAN T — M, HR XA HZEEBEAE DR R AT . X i il ) AT DA R > A
BB, BARLEEHAI AT BE 2 b AR, BUNMHBR — N8k log. Print (“got here!”) f4TEIIEH) 1]
REF B TR ZFIN MR log R AFEW], SN, HWESHaRH— MR, EXMELT, AR ZEH AL
BT N e B R

A BT T %, FATa] PAE FHgolang. org/x/tools/cmd/goimports S AN T B, ‘& 0] DAARHE 75 2
H s NS S NI, 2 g 28400 LLEE fligoimports T, SRJGAEMRAE X% B 3higfr. 28
AIE A gofmt T H, 7] LA KA% A Goli ST o

2550 2.2: HoNEHMRAERREF, PR N AT IS, ARk 15 T 72 A
PAERI NS, 5 M UCelsiusMFahrenhei t BN FE 4, K5 BT AT AT LS8 RUFIK, AL
(VACINP S PR G/ N S

2.6.2. WV

BAIAIIE S SR R B AR IR, SR 5 2 A A 7 WY B I A R T 6 A«

var a = b + ¢ // a FE=DVIENK, N 3
var b = £O  // b FBAWIGEN, N2, @EZEH £ (K
1 // ¢ BN, N1

var C

func () int { return ¢ + 1 }

IR ST 2. gl A TRIZ IR g0 B a7 HEAT WU 1L, Goli S M TR E &
K. goSCAFARIE SCAF A HEFE . 2R 5 MU FH 2 B 45 O 15

HFEOI A E, WRAIRHRIE RN ARIE ARG, & S Eaia e RiE X,
WML FRAR BRI AT EA S — AR R R E R . ARSI, TR EAH — MR R ini tR) 3R 1k
PRACR AT A TAE . B SCAFAR AT BLAL & 2 A ind tHT AR PR 2

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

XFER ind tA AR AL R BBk 7 ASRERR TSI F AN, oAt AT AN Ji ek B A AR SRR A ind tR)4R
PR KL, AERE P TR HAT I F B EATT A B AU e B B A

AR RIKBIITTSE T, LR ARG, SN Raumimnte—k. B, R —pt
FATall, WALEp BRI R T LIV g B R E 2 vintid 1. HIaa e TAE2 B i k47 i),
mainfl i G AIE . LR, o DL AR fEmain bR 3T 2 0T, T AR AR O 4 SE BT 4R 6 T
(S



N ARG E LT —NPopCount BEL, TR Bl —ANE7 b & il Ibi t AN 2. e ini tWI a6k R
ok A U B R M pe, pehs T AL BRAEN8b1 t B8 FE A ATk fI I 1bi tAbi t N4, IXREI IS 7 AL B
64bit T8 B BT B L BEAEIR64R, HFEESIRERMAIL T« (XHAREMRMS T 1bit B H 1)
Rk, AR E AT LB R ind t R AU RS, IR BB0R T an BT s R AS . X R R
A .

gopl. io/ch2/popcount

package popcount

// pcli] is the population count of i.
var pc [256]byte

func init() {
for i := range pc {
pcli] = pcli/2] + byte(i&l)

// PopCount returns the population count (number of set bits) of x.
func PopCount (x uint64) int {
return int (pclbyte(x>>(0%8))] +

pclbyte (x>> (1%8)) ]
pcbyte (x>> (2%8)) ]
pc[byte (x>> (3%8)) ]
pclbyte (x>> (4%8)) ]
pc[byte (x>> (5%8)) ]
peclbyte (x>> (6%8)) ]
pclbyte (x>>(7%8)) 1)

+

+ + + + 4+

B X FpelX R EE B WIaGaE, T DUE R RIS ROy — N E A B B, BN X
B

// pcli] is the population count of i.
var pc [256]byte = func() (pc [256]byte) {
for i := range pc {
pcli] = pc[i/2] + byte(i&l)
10O
EFEEM R Ini tiREH, rangef§IF RAFH 7RG, A& 7 HA HBIRMERRY . PEA AT DUXFES:

for i,  := range pc {



PAVE T —A110. 5 B H B A ini t R A HL T .

Z:>] 2.3: BEHPopCountrR ¥, M MEMUE L WREX. WA DBANPER. (11 497K R
U] 22 Gt LEA P S AS R SERL PR fE - D

251 2.4: MBAEIEESPopCount A, RRIMERALKIbit, REGTHEE. RN ERFIEK
PEREZE 7 o

22 2.5:  RIBEAx& G-D TR R —DAEFRIbithiig % . XA A E 5 PopCount B4,
SR A LB RE -

2. 7. {EFE

— AR PSR — AN T ORER, S RN A E AR AR A R AR
B rR AT DU A P XA 7 (L

ANELREATE RIS A A A IR Y — ko P TR R (R4 P SR PR — AR (0 SO DX B i 1
IR YE . — AR 0 A A LR TR 7 18 AT I AR B A AE 1A R TB) B, A2 BRI 18] X380 A 8 AT BA R P
AR>S 2 NS T AR .

AR eI & B — R BUTER), SR o8 A BAE AR TE 35 06 B AR TR IR BRI . TEVAER AR
W) 44 T IR MR IR R T R F o A IRSE 1 AR A WA 44 7 VR P Bl o BRATTAT LI B,
AT DU & HAt SR AL b 5 7 W S5 A E AR e & (AR, AR ZORTEES . 7 —MEEEON
BV, FROvERTEESR, RERENMEREEER: B for, ifMswitchiif)BiERER: &4
switchBiselect {7 LA ML HITEL R HARABATEEXBE AR ERHINEERIERD .

B E A B A A e TR VS B R RN . ST E RIS, BRI &, Hlint, lenfltrue
SRAESREREBE), Faf DIFEBATEF o B ARFEEREINE (R AR 75
1144 1] DATE [ — ANEL AT AT I SR v I . 6T SN, i tempeony SN fmt A, U2 %o 7 35
SO A RS, DRI R BEAE 2410 B SO U R SN Pt A, 2 R 0 L YR SO T R 24 iR S
PESNIIE,. AL EVES), Hiitenpcony. CTOFERET A Be, MIEBIMIEREIN, © HAeLE R
N (B2 N RS Ui .

EHI RS, Higbreak. continueilgotol ) & Ml ERE HI AP AR S, I J& R A i AR F 4

—MEFAREE S ZANELZNFE I, NEEfE AR R A <R B, Rl L B —AN & 58
AR, AR ERS. B3 2152, 3. 3R FIEE, /RA LU — AR B S5 K4 77 H Nnew, B
RN B Hinewse 4= R VE S . (E &Y e, SR AN R )2 n] B 42 O REE R3S, AT RE S BURE PR
[ 152

A FERIE R NS N, WEREERRE AW, B E SRR AR 2R 1 A
o WMREHRN, MRS “RFERAT” ZRERER. W% T N RSN R IR 573 5 75 it
JUJ PN SRR P B S AR B AEIXRP IS DL, PR SRR 1 ANER IR A4 BRI, LSRRI R B 44 e
A )



func £ {}

” ”
var g = 'g

func main() {
£ =
fmt. Println(f) // 7“f”; local var f shadows package—level func f
fmt. Println(g) // “g”; package-level var
fmt. PrintIln(h) // compile error: undefined: h

FE BRI T LR LR B, BRI N R — A A B AT REBR kAN AR I A B . 38 Y 2 A i fElifor &5
FERIGE RGN . T IR A AR FER AT, BB E EAFFEZEE G R 2R
TR SRR, (EAZ L A A %D

func main() {

x := "hello!”

for i :=0; i < len(x); it++ {
x = x[i]
if x 1= |
x :=x + A -’a

fmt. Printf ("%c”, x) // "HELLO” (one letter per iteration)

ExLifx + A - & [FEIHEA) Rt a7 5 T /NS E R s xR &, R RIS R
B, (FER, FmRIER Sunicode. ToUpper HAEM . )

1N BB R, FEANTE B () A S b S 3 e A8 R VAL & 1B ) 6 — e Ra S ngR
Emf foriE A AR 1P NMAER: TERE IV & 102 R UM B 052 for IPRIAR IR 73 mlikdgl, 53 4h— Ak
R W AEIA I ae A, EE A Tk AR B 08640 . B XA a2 as 8 2 B 1 PR A 60, 25 2% A1
MRKHES 7> FEIR G BIEAE 7y (D AR SRR R

NI R = A FER AR, AR KA, — NMERBUARNEE, —MEforkaat
FIRTIR RS, — M Cor A3 ARRIE: WA A Bo2 B U Y -

func main() {
x := "hello”
for , x := range x {
x :=x +’A -’4&

fmt. Printf ("%c”, x) // "HELLO” (one letter per iteration)



AFor IR, i fMswitchifif e K0 B R ARNER, B e N RS AT ik, T i
f1if-elseM IR EEE R 1 x My B R FRTEH -

if x :==1f0; x=0 {
fmt. PrintIn(x)

} else ify :=g(x); x ==y {
fmt. Println(x, y)

} else {
fmt. Println(x, y)

}

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

BB AIRELES —DNEE, B — NS AW A IR sk A B A B AR 2 it Al L
VilAlo switchiB AR STHAT SRAMIRNEIN . S 0880 — A Faaliaizid, R)a R 2570
SCHIREIE

RGN, AR A 2 fE e L B — AN e AR BLSI e A B el =2 51 s i —
AFEIY, XA PAESRATTRE S S TR B AR R A Bk B (BRI AR EE =R A5 T H
5, M= g iR .

FEXAREF -

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

return err

}

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

AR CIAE AR RN, IR BRI A SINE, R FER IR, KR E
R B AL BB AT PR IR R IR, AR IR A5 S A0S 128 4 R SE B

M A AT AR R, XA AT DB DR TR R AR R LAY ] AL

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

PR E 25 J8EIE Ko ReadBy te MClose M BN £ i £ e ] se BRAAR PRIX A i 4l -



if f, err := os.Open(fname); err != nil {
return err
} else {
// f and err are visible here too
f. ReadByte ()
f.Close()

HIXAEGotE: FHEFE IS, Goili & M 2 BURAE L AL BRAR R IR 5 ELRIR [A], S ] DA £R 1E % 04T 1Y
RN ZACRD A

SR RIE R AR R A B R R S L B NIRRT, e H R SRS AT LA H 385 R A7
#— A@ﬁm1$$ R ARSI B Hos. Getwd e i, (HAZRRX MM TEZE P & R AT RE S
HAF, FRRET A RI K. K% og. Fatal I THTENHE(E R, A5 Hos. Exit (1) 1042
Fro

var cwd string

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

B RcwdfEAMB A AL, (HE: =15 A)IE K ewdMerr EH A BB HI RIAAC R . BRI N0 A B i ewd
R Bk AR A B, PR e B TR A I A 2 TR BB B 475 W ) ewd 28

P24 T 4250 8 2 S R SR 7 Wy owd B AR PR SR AR 5 A T B — AR, (BRI
R, By NGRS, G A R Howd T ENE @, BT fiE SECE AR

var cwd string

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

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

4 Ji i) cwd B BAR SR A B IE BT aa AL, i BB BA LR 9 H et B0 R LRI AN BUG BE B«

AVFZ 7 2CAT DU Gt SRABIE AL 1K) 1) i LA (1 5 v il il s W er AR B, SROBE G (s =1 fT 4



=LY
var cwd string

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

EoaBm B, M AUAE AR — M EFPE . RPN ET, A TR IR EE 1
45k

H3E Bl HE Y

HAAMWRET S, B EE A2 B LURr AL, (B THSEHL— R AR R [ RN R, B s, 37
oo LORP A, NAFMhESE . P RR LU R, Wi RIEE 2 xS, BlinddEt. &R
s R, REHMEMRT R Golf F 4t 7 EENAHEHLIEN, XURBTGolE 5 A B I HHEEA .
X E R RA, SRS AR AR R B A R (R S

Gollh F B BR R A A A DUS: JERtRAL, BAAL. BIHRAIREE DR, AZE AR, B
v FRBEAARM, SEBIEIME—A (§4. 1D MEME (§4.2) — il H &A%
B, RRIEFEINE BB IRSE . oI R ARERE (§2.3.2) . Ul (8§4.2)) Ft (§4.3) | iR
o(85) , EIE (88) , BAKIEMAMEZ, (HEAE#EeERh — M ERESCREWEETI H. =
W AT — 5] 2B B0 S e B 2 S BT A % 5| I8 0. SRATTEAE BB TR N e L 2R3,

3. 1. E&H

Goift & I BUE R B fF S LA A RN R, 5 BN R . SR EUE SRR AR R g 15X B R RNV
MRS SLRFIEART 5o AERAV WL ESR AT 46 4.

Goifi 5 RN 4t T AT 5 MR S R BEESH . KR int8, intl6. int32Mint64PUFEIRAN K
NS EIBEEAL, A0 RI8. 16, 32, 64bit K/NKAFFSEILH, SRR Ruint8,
uint16. uint32Fluint64 DU JCiF o AR,

X HLIEA PR — DR RS RE CPUSE S LA 7 RN R S AEAT 5 B int Muint; HintE N A &) 2
MOEE AL, X PR RALERE FIRERI R/, 328k64bit, (HRZBRATARERT ST AR s RN H H4
A BN AR AR R O BEAF 1 & B AT RE ™ A AR RN

UnicodeFffruneZ& B R Fint 3255 M AR, 18 % H T 3R/~"— M Unicodeld . XN FRAT DA B 3
. [FFEbytetd Zuint8IH ZEAN KA, bytedSH — B TR A EUE & — AN E LG s A 2 — AN



B

R, A MRS EBEER M uintptr, B TR ERAARbI/MERZ R LUETEE . uintptraH A
HERZMAERA T E, FFAlREGoTE 5 MCTE 5 B8 %E B AE R G DA IRy . BA TR AR+ =5
flunsafe A IR 73 F BIZREAHIF] T

AEEANTHEAER, inty vintMuintptr @ AFRRBE L H LR . HrhintAlint32d & A FFSEM,
B int (OR/MEZ32bit, EFR R int MEint 32K B 7 75 2 — A WA SR L A, 2 IR

\\\\\

H B 75 BECR F2 I AMBTE R, it B mbi tht FMERRFF 500, — n-bit A {5 HUME

—1. B, int8ISTUEEEIE IR N-128F127, Tiuint8ISTHEE HIE 52 O FI255.

THAZGoIEF TR THEAIZE., BHZFENLBIEHE N —Iuia AT, ez e sl it iy k51

% / % « >> & &
+ - |

== 1= < = > >=

&k

TIOCIBESA TR R FEE ML, R AP AN, H AR 4SS ] LU R S IR
I FE5 ] DU L2, fliimask & (1 << 28))s

X ERARTATHEEST, GlinHsE AT — A SREAA S & X REsE AT +=, W U TR R E
Ao

HARBEFT+ - A/ UE S T8 3 BB, (HR B FAF IO TR A s E . T
AFEFEE S, WIS AT NPT REIEAMEF] . fEGolBE T, WIS FAF AT 5 MU B 755 5
R BN, RI-5%3FI-5%-3 45 RARKE -2, BRIEIZFAT/ AT AR TR S o v B E, i
5.0/4. OS5 RA2L. 25, (HREL/4MERRZL, PIONBEERESFETT MM %

MR —AFEARSHNER, NERARFTEERLT T, WRFEELZ bt A4 GE AR R, B
BT AR E 1 B A bt e R T . WAR R BER AR 588, I H il
FIbit R LG, A AL R TR, BAint8HIH] ¥

var u uint8 = 255
fmt. Println(u, u+l, uwku) // 7255 0 1”7

var i int8 = 127



fmt. Println(i, i+1, i*xi) // "127 -128 1”7

PR TR (R B B SR AR R DAASE T T — e BE BB ST AT LA BRI U 4 R A 2RI AL .

== equal to

1= not equal to

< less than

<= less than or equal to

> greater than

>= greater than or equal to

Fg b, AR e SRR AT S SRR AR SR AR AT BB, o U P R S A R AT LA ==
AMN=REATLLR. BeAh, TR 5 SO 8 ) DRSS B s b Fr . 17 2 e KA E vl e AN AT LE
B, T RE R AT HERE . X T IRATE R AR, FATRR EORERIW A — etk

X B e — SR IE MR IS AT

+ —TuhniE (ERAR)
- ik

XTEBHL o0 WIS, xRS X TFE B EE, motx, —xNkEx K.

GOl FiLH At 7 LU F b it B EIS 54T, AT AN RAEIZ HAT IF A X 4 2 A 1530 2 TR 5 5

& ALIZ 5 AND

| RIEH OR

i Az XOR

& RriE25 (AND NOT)
L %

>> H%

MEEE R RN ZItIE AR R IE A 8 (XOR) » MFE—JCie BRI SRR iU s it & U,
BRI AU K. M ERIFEEATE I THZ A EE (AND NOT) « Rikz = x & y&iRz
fIbithoN0, ARSI RLyHbi t A LR, 75 IR bt 7 5 x A N (b i 7 FE

N AR T AT A AL B A AR R u i nt SR AUE RIS M MAL Agbi thL. e T PrintfeR B %b S HHT
BN kA% BT Hrh%08b 08 FRIRAT EN R /AD8A AT FEE, A2 MIRTER &R 70 FHOIR 7S

var x uint8 = 1<<1 | 1«5
1K1 | 1<

var y uint8

fmt. Printf ("%08b\n”, x) // 7001000107, the set {1, 5}
fmt. Printf ("%08b\n”, y) // 7000001107, the set {1, 2}



fmt. Printf ("%08b\n”, x&y) // 7000000107, the intersection {1}

fmt. Printf ("%08b\n”, x|y) // 7001001107, the union {1, 2, 5}

fmt. Printf ("%08b\n”, x'y) // 7001001007, the symmetric difference {2, 5}
fmt. Printf ("%08b\n”, x& y) // 700100000”, the difference {5}

for i := uint(0); i < 8; i++ {
if x&(1<<i) !'= 0 { // membership test
fmt. Printin(i) // 71”7, 75"

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

(6. 545 T — A LU KT — A1 BRI ST, )

AERCREOSTREREE S, e T RS BRI VB AU B S bRl (0T LR 15 % S
R, SR B, — ARl BB LA T

2 n

R HEMER AL AERIbith, A SENAREE R HETE AL E SR Mbith, ERA R 5H
W R Is H AT S M ERFE AL F kb thr. FEOVIXANRR, i HEMF S8R, IR DL
HOoE A E— D bit b 2.

REGoIE F R M 7 AT S BAa S, BB RUE A 5 Al e BL 0 B3RA e 2 BUA T A AT 5 1 int 38
A, B E R ERRE, B Huint BRF 5 RAMLUF 2 D ESHEF. FLE, WERMenRE
R A —ANER S int, BATAT LUME T ] 5 A A B P84 .

medals := []string{“gold”, ”silver”, “bronze”}
for i := len(medals) — 1; i >=0; i— {
fmt. Println(medals[i]) // “bronze”, “silver”, “gold”

T3 AN IEFEXS T BT R TR AR RENE R . AR len e BOR [l — DM TEAFSHL AT IR 5 1
uintZBA, RJAFKML >= QKN H. E=00ERZ )5, Wi == o, i—iEaAL4E-1, m
AR — N uint KB AE (THER

2°64-16
4—1) , Rjamedals[i]FKEARK kAT panicHH (§5.9) , WA KV W —sliceyuHE LAAMY
JLER -

HFEAER, A5 BEE RO F L ER R R R4 S, m&bitEa . ot it
SO B R S A AN AR S5 . EAEHE AN TG RIA A BRI &



—RCRUL, 7 E AR — ME SR S — R, I HERMZ RIS A oo
VR AE M FEIRIZEA . BARR /R & S BRR ZARKMRIE S, EREHFR 1 AR I 1],
117 HARGEAS R Py 5 5 B

TEARZ Yy5t, X830 T T A4 QR IE FH 48R -
var apples int32 =1

var oranges intl6 = 2

var compote int = apples + oranges // compile error

A R = AME RN, B A MR E R

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

XA SERALFC ) 1 AT LA LA AS R 5B R, e W5 22 4 e AT A0 S s Ry — A LR A

var compote = int(apples) + int(oranges)
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f :=3.141 // a float64

i 1= int(f)
fmt. PrintIn(f, i) // 73.141 3”
f=1.99

fmt. Print1ln(int (f)) // 71”7
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f := 1el00 // a float64
int(f) // &84T BARSZE

-
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KB, #linoxdeadbeef. +7Nithl¥T /T LRGBS 78, 414 )\ 2t il 4 i 3 F - T-POSTXH#RAE &
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o := 0666
fmt. Printf ("%d %[1]o %#[1]o\n”, o) // 7438 666 0666”
X := int64(0xdeadbeef)



fmt. Printf ("%d %[1]x %#[1]x %#[1]X\n”, x)
// Output:
// 3735928559 deadbeef Oxdeadbeef OXDEADBEEF
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ascii :=’a
unicode :="[&’
newline :=’\n’

fmt. Printf ("%d %[1]c %[1]q\n”, ascii) // 797 a’a’”
fmt. Printf ("%d %[1]c %[1]q\n”, unicode) // 722269 TE
fmt. Printf ("%d %[1]g\n”, newline) // 710 \n"”

3.2. HHEH

GolE S HRAIt T PRIk B IV ik, float32fifloat6d. EATHIEARFNIE tH IEEET5AVF A4 H Frbr i 2 X,
Z%VF B EOR T T BRI CPUS. HF o

IX L B B BB Ve FE T DLMARTUNBR oK . 3 S BV AR FRAE 7T A Emath 4k 3. &
math. MaxFloat32% /~float32RE KNI REE, KZ& 3. 4e38; XM math. MaxFloat64 % & K 4] &
1. 8e308. ‘B 15ll fE R B s /IME L BN L. 4e-45F14. 9e-324.

—AMfloat32 B 77 fAUERT AR AL R L6/ T-2E w0 RORE FE, i £ Loat 64 A AR AL 154+ i B (14
B W NZM M loat642R R, KN float32Z8 B RiFTHEIREIRE LY B It Hfloat328EHE
FoRMIEBEIEARIRK (FE: FRNTloat32(A Mbith A F234, HEMbithHTFREMGS; 4
BHORT23bi tRERIANIVEEIN, float32FR R HILIRZE) -

var f float32 = 16777216 // 1 << 24
fmt. PrintIn(f == f+1) // “true”!
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const e = 2.71828 // (approximately)
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6.02214129¢23 // BulARANAE 2 5 K
const Planck = 6.62606957e—34 // HAT5HE %

const Avogadro

FIPrintf & E e ZHETENE 2L KRR R RO AETED, JHRBUEIRE R, (X R
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for x := 0; x < 8; x++ {
fmt. Printf ("x = %d e x = %8. 3f\n”, x, math. Exp(float64(x)))

RS AT Bl e iR, 3T EIDRS B INEURUR = AN/ NEIORS FE NS AN 74 98 JE -

x =0 e x = 1. 000
x =1 e'x = 2. 718
X =2 e’ x = 7.389
x =3 e’ x = 20.086
x =4 e'x = 54.598
x =5 e’ x = 148.413
X =6 e x = 403.429
x =17 e x = 1096. 633

mathfl R T 3R S5 R BCF R BN, AL T IBERT547F A BUbRE A i SCRRAS SRR 1) A1) 2 A«
BT RAATEIS K, B FRR KK B BTG ERNSE R, EANaNES, — A TRR LN
M E 45 510/08Sqrt (-1).

var z float64
fmt. Println(z, -z, 1/z, —1/z, z/z) // 70 -0 +Inf —Inf NaN”

i math. TsNaNF T — DR S R JEHNaN, math. NaNWaR [a] JE 06 v 48 . B4R AT DL Fmath. NaN3k
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N

nan := math. NaN()

fmt. Print1ln(nan == nan, nan < nan, nan > nan) // “false false false”
AR BRBOR [F] IR s B0 T RE RN, B W0 2 F M b A i 5 R, AR FE
func compute() (value float64, ok bool) {

/...
if failed {



return 0, false

}

return result, true
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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 (
" et
“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. org/2000/svg’ “+
"style="stroke: grey; fill: white; stroke-width: 0.7 7+
"width="%d’ height="%d’ >”, width, height)
for i :=0; i < cells; i++ {

for j :=0; j < cells; j+t {

ax, ay := corner(i+l, j)
bx, by := corner(i, j)

cx, cy := corner(i, j+1)
dx, dy := corner(i+l, j+1)

fmt. Printf ("<polygon points= %g, %g %g, %g %g, %g %g, %g />\n”,
ax, ay, bx, by, cx, cy, dx, dy)

}
fmt. Print1n ("</svg>”)

func corner (i, j int) (float64, float64) {

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

X

// Compute surface height z.

7z = f(x, y)

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

SX
sy := height/2 + (x+y)*sin30%xyscale — z*zscale

return sx, sy

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

return math. Sin(r) / r
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Figure 3.2. Three different coordinate systems.
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ZSVOIE QLA 2 2 A PR )« B Fr B T 214 .

521 3.2: WRIemathfrh HAD B HE LKL . K2 Bkt — egg box. mogulsifa saddleP]Z?
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w. Header (). Set ("Content—Type”, ”“image/svg+xml”)
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3.3. B

GOlBE SR T MK R EEEAL: complex64flcomplex128, 237Xt M. float32F1f1oat64 P FhiF s ok



. WEMcomplex B THEER, WEMreal Flimag ek H o i (7] 5 K5 () Sz 3 AR 5«

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

fmt. Println (x*y) // 7 (=5+101i)”
fmt. Println(real (x*y)) // ”-5"
fmt. Println (imag (x*y)) // 710”7

AR — AN RO AR BRI E S TR N, BlnS. 1415921 8421, BRI DM RE
HEFR, R SEETREO:

fmt. Println(1i * 1i) // " (=1+01)”, i°2 = -1
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1+ 21
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math/cmp Ix it 7 R EACE I VF 22 A, B A0SR R F U AR o BT SRORE B 2

fmt. Print1n (cmplx. Sqrt(-1)) // 7(0+1i)”
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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”

” ”
(O]

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++ {
float64 (px) /width* (xmax—xmin) + xmin

X

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 = vy + 7
if emplx. Abs(v) > 2 {

return color. Gray {255 — contrast*n}

}

return color. Black
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Figure 3.3. The Mandelbrot set.

2] 3.5: S —AERMandelbrot 1%, f#iH image. NewRGBAGIZE K%, f# Hcolor. RGBAEL
color. YChCrA: s i 4.
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3.4. Ai/RAY

— MR MME R G FIF: truefifalse. ifRIforiBa) 5 RE #R A /R BBMME, HH=FEL
B AT R R R . — JCHRAEAT | XS ROZ AR AR R, DRIUE! true iIME falsel, SEZ PRI
7&(Itrue==false) ==true,, BINKIETTAA—FE, ALBAT B KRR /REIE, B HxoRE

JNx==truel.

AR P LAAI&& (ANDD FT[ | CORD #AERFLES, JFEH W RESA REAT N, WASE 5 2 10E C 4w AH
EBEMTRRIEAXINE, BABFAATLMERS AEPORAE, N RE e 2 2.

s I=77 & s[0] == "%



Horps [0 B QRN 23 745 B3 K 2 3 Blpani c 7

PSRRI g bt s (Bic: &0 R sk, ([ [ RNk, SAtnkites e , Nk
AT R RIE AT Z NN EIN -

if’a <Cc&&c<="72 ||
N (el <="7 ||
0 =&k =9 |
// ...ASCIT letter or digit..
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// btoi returns 1 if b is true and 0 if false.
func btoi (b bool) int {
if b {
return 1

}

return 0

By B R B R N AR faT B, AN T ORFFR IR, BATE AT LA — AR d

// itob reports whether i is non—zero.

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

3.5. F5H

TR AR AR TR A R R AR R A, EAEbytefHO, {EREIEF IR E
NI SCA . SO TR H 38 AR >R FHUTF8Zm AL (1) Uni codefi 5 (rune) JP41, FRATTHH G 21
YT RIZAN 17 e

M E 1 len s Z0T LUR Bl —NERF R P 8 EH R EBrune M8 H) , RAlEMEsLHTREIFE AT
5, TBAHE0 < i< len(s) ZKMFLITR.

s := "hello, world”



fmt. PrintIn(len(s)) /] 7127
fmt. PrintIn(s[0], s[7]) // 7104 119”7 Ch’ and 'w)

An SR U7 108 H 5 28 5] Y B 1 K 2 3 Blpani ¢ 7 3

c := sl[len(s)] // panic: index out of range

FANTFHIAERTRR WD TR, B TAEASCTIFAF IUTF8 G i 2 BN B A7 11 . 3RAT]
Jefal U R AR T 3

T E R s (1 1T A I s FAT 8 AR 1P PR BI28 57 OFABE AL ERl— Ny
Fres o AERATH T R -1

fmt. Println(s[0:5]) // “hello”

IR, AR ZR G 75 B G B0 5/ T 1 10154 Bpanic 74 .

ANE A JH T RERC AN, e AT RIS I R R I OVE AT Ua A B, KM Len (s) VRN R INAL B -
fmt. PrintIn(s[:5]) // "hello”

fmt. PrintIn(s[7:]) // “world”
fmt. PrintIn(s[:]) // “hello, world”

Horh R AR RS I 7155 o BG4 o

fmt. Println(“goodbye” + s[5:]) // “goodbye, world”

FAFH AT A== T UL HUBOE I 3B 7T EUBGE T, TR EEB R 5 R 7 7 s 1 AR T ) It
Fro

TR RERATTZR: — D PRFHETH TN RIKEA RN, HRBATEAT LA — T 4F R AL
EHC N AT A TR N AR — AN AT BRI R 5 — AR

s := "left foot”

e
Il

S

s += 7, right foot”

RIFAZ REURIR I 747 R AR, (BRAESKPRIOV=ERRA N 7R 8l 2tk
& RS I AT R AR

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



BN R R AN, BRIl E e 57 5 o SR 3 R g 2R 1k 11
s[0] =L // compile error: cannot assign to s[0]

ANAR P TR AR IR PN 77 H 36 S [ i 2 Bt U e 22 4, XA AR (KB B A5 B AU 2
AR . [FIRE, — AN 45 8 s B 74 R U0 s [7: THO3RAER T Dz L M R I A7, DRIt
758 UL BRI R ARAR I . AEIX PRI D0 T #0AT  Z A BOT I A AT I3, 43R 1 — TR
P H A AT R AR = B0

3.5. 1. FIFEMHE

TR RE R U A S e S, R 2R R P A S G S EI A .

“"Hello, tHHF”
h e 1 1 s} n W a] r 1 d
s ] world T
data: hello data: @
len: 12 data: ‘ len: 5 s i= "hello, world”
hello := s[:5]
len: 5 world := s[7:]

Figure 3.4. The string "hello, world" and two substrings.
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D) o ME—HRFIRAC B A 2 M BR 1B 42 CLORIEAE T 7 &5 _EREAGR — R, ARSI Iml 4= RN SO
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JFAE TR A T 95 IENRIE SR T E, PUAIENZRE A 2 O SR 2 SRR, AT 47 R
(BRI )2 N P FHTMUASAR . JSONTHIMEL s i AT $ 7~ 15 8 LA SR L 75 289 R R 2 AT 37 5

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

Usage:

go command [arguments]

3.5.2. Unicode

TEARACARY, S0 2 LRI sy, ARG TSR Sk A — DNASCIT A5 4E: 28 HE B A e br AT o
ASCIT, THEAERfHh IR SEE IASCIT, (FHThitREFRI28NTHF: BEHEILFRIRNG . 7. SFbs
A S A BIEGISF . AT R EARE T R, X2 T, RS TS FIR 2 HAbth
XA L EEEH A QRS 2. b5 LBMIIRRE, REZHIES R EARE I (PR
bl G A B (155 S S B HP SCRIE AL S TASCIT, Wl B Z MBS 74P o WA sb #ix st &
TEMIETNFEE SRR EEEE?

B Zpi i HUnicode ( http://unicode.org ) , BWETXNMMAR LA S RS, BFRESNS
MELEZERS, HIRGFMBIZER, EHIRZSMBENS, BN 5EE— MR Unicodef &,
Unicodefi S % M.Goll & A rune BEER A (IFVF: runes2int3255:4 288D

TE58 )\ WA [ Uni code brHEUREE T B 120, 000745, REAET 1002 MiE S . XEEHH SR 7 A
FRO AR AR B 2 38 FH 1 2R 8 — 4 Uni code i A B 25 S int32, WAL GolE 5 Frune Xt W )2
A B FE SGRE rune fF L IE SR IX AN E .,

TATAT L — AN ST HNR N A— A int32)F 51 X Pt 77 UTF-328UCS-4, & Unicodefidh si#i i
FHFRIBEI R /N32bi to kR . X Fh 7 s AL T B 0 —, (2B IR AR Z AP 25 (8], R 9 KA v S LT
BRI SCAFEASCITF4F, ASREEANASCITF AT R 5 E8bi t B 1w Wt . iy HLBId & 5 F i 7 75 oz 2
T°65, 5367, 2 Ui 16b1 t4ehE 7 e RIAH FF 455, (B2, F HE B IF gl ik ?

3.5.3. UTF-8

UTF8& —/MKiUnicodeft S gmtd AT 15 A A K it . UTF8ZmAY HHGolE & 2 %CKen ThompsonfliRob Pike
HFERAR, BAECE ZUnicodeMbnitE. UTF8SmALfdi A 124N F5 kKRB Unicodefd i, ASCITHB4y


http://unicode.org/

TR 7T, H TR A 283 TR . RS b 58— 1 [ b i o
TR DI Z DG T MR AT S N0, RIS RIThitiRASCITF4F, ASCIT ¥4
BTN AT, AMEGRIASCT IRt MR - QRS — 7 A s b it 110, I 5 224
T RSEA EEb I tAR A0 Sk o BRI Uni code i B2 SR I SRABLIK) SR A 2 o

OXXXXXXX runes 0-127 (ASCIT)
110xxxxx 10xxXXXXX 128-2047 (values <128 unused)
1110xxxx 10xxxxxXx 10XXXXXX 2048-65535 (values <2048 unused)

11110xxx 10xxxxxx 10xxxxxx 10xxxxxx 65536-0x10ffff (other values unused)

AR gt o ERGEE R 5KV H S 74T, (ERUTFSSM 3R VIR Z BN . B SeUTFSSitg tL
B, SEASCRASCITRY, JEH T LLESIFED : € R L@ I [ 5l 10139 55 2 24> 7 19l BE A 52 4 AT 745 i
PRI T AL E . B2 ARG, T LA AT R A RS I A 2 AR T B AN 5 [ T &
& CFE: BOBRKZEMGntY, WIRARGER fA BN RER MBSO o AR PR g e
FEgmL R 1, BUR I ERmIME A T8, R R TR R R e T i wes IR, AR
FLOHTE 1 R SSRGS ET . [RINUTF8Sw 5 (17 AUni codefid £ T — 5, Pk nl bAE
FHEFPUTES A% 751 o[RS BN BEA IR FINUL (0) 7747, T RAAR A Hh e 250 8 25 0 FINULAE 97 155 3 25 R 1Y)

PRI H o

GolE & MIE SR AHUTF8Zm Y, I HGoll & AL FEUTF8Swfi (1) SC AR i . unicode R T i#% £ kb3
rune FAFHHRIIREI R CELINIX 70 BRI, BE B TR R S AN G HHSE) |, unicode/utf84
WAL T F T rune s 5 Fr 51 [FIUTF 8 4 B A A5 (¥ Th BE -

HIRZUnicode FAHR M LN EEE I, JF HICHIRZ FRAEMURKSEH; A S8R W F
B GFE: hCRTH SO B IR 2 ABUEARFRT) o Goll & 44 8 ME 1 i Uni code s L7445 1L FRATTAT LA
I Uni codefid S NEFRR O 745 . AW AIER: \uhhhhXf R 16bit (8% A48, \Uhhhhhhhh%} S 32bi t fAD
sE, HAFhZ—A Nl — IR FEMAH bt B— X R U UTF8 4R fd . 4
s TP Rk A T AR 2 A [ A

’ i
“\xe4\xb8\x96\xe7\x95\x8c”
"\u4el6\u754c”
“\U00004e16\U0000754c”

E = AN P SIS — A TR E R BN %, (ERENTE A2 R

Unicode AR AT ME A fErune ¥4 o T =S RF RS54 Y«

T 7 \udel6’ *\U00004el6’

T /INT-25605 fi A8 7] LS E—AN 7S dE il i SCEAT A, Bl \x4U X5 A, (ERER T 5K RS A
MDA Z5 g F \uBk \UE LR, B, 7 \xe4\xb8\x96” FF A& — N frune =4, BIRIX = NFEHXT M
— ANE BIUTFS S b A 15,



i FUTFSSMAS L RN it 182 747 dh R A R BAS ERAE . JRATTRT DA P AR A BRIt — A4
BRF AR IHTZ -

S,

o Bk

I ax

func HasPrefix(s, prefix string) bool {

return len(s) >= len(prefix) && s[:len(prefix)] == prefix

B e e I

func HasSuffix(s, suffix string) bool {
return len(s) >= len(suffix) && s[len(s)—len(suffix):] == suffix

o A T R

func Contains(s, substr string) bool {
for 1 :=0; 1 < len(s); it++ {
if HasPrefix(s[i:], substr) {

return true

}

return false

Xt FUTFS 2 i Jim SCAR [ A0 R S5 46 110 -5 AL BRI R — R 1K) o (ELR X AR 22 FL e 4 5 U O AN 2 IR 1
CETH P RO B strings PAF B ACEA, FOSMIEEE 7 — P HIS A ERIUE K Contains SE
Po D

FA—T5H, WRBATE RO Unicode T/, FATATUEH e A 70 5 RERTH IS — Mo+
HIFRF e, BERA THEMMZR. K3 5ER T ERNARRSER. ZREEE13NTY, PAUTFSHE
AGhd, (H2 HXR9Mnicode 7 FF:

import “unicode/utf8”

s := "Hello, tHH”
fmt. Println(len(s)) // 713”7
fmt. Print1n (utf8. RuneCountInString(s)) // 79”

N T REBIX L SR A, AT TR E —ADNUTFS#IY % . unicode/ut f8ELARME T iZIIRE, FATH LLXFEAE
H:

for i :=0; i < len(s); {
r, size := utf8.DecodeRunelnString(s[i:])



fmt. Printf ("%d\t%c\n”, i, )

i += size

fF— I HDecodeRune InString BREHS IR [l — PN A, rXE A RFA Ly, KX r K FHUTF8 4 it 5 1)
T H . KR UL TS I FAHE R P e R I E . AR Pt 7 =R AR,
WATTEERENIEL. EIB812E, Golli 5 MrangeFIAEALIE 77 5 FIRHE, & B3R URILUTFS 7 4F
Ho THMEHSITWES. 5Fn; TFZEERIEXTIEASCIT, R EH KM 1421,

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
"

UTF-8 encoding

i r r
a '"H' 72
"Hellp, tHH" 1 ‘e’ 181
. 2 1" 1e8
data: e— 3 ‘1" 188
len: 13 4 ot 111
5 . 44
for i, r := range "Hello, fHF" { ? :ﬂ‘.. i;ggg
fmt.Printf("%d\tEg\t¥d\n", 1, r, r
} ("Rd\tkq k ) 18 ‘B’ 3eezs

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

for i, r := range “Hello, 1" {
fmt. Printf ("%d\t%q\t%d\n”, i, r, 1)

AT A — ANl B AR Ge it 4T Bh AT IO H AR IXRE

for , = range s {

BRI AREAAE, BA T W] LRI AT 2 AR

n:=0
for range s {
nt+



s AT L E 1 Hut 8. RuneCountInString (s) %L,

IEAFATHT SRR, SO 747 H5 KA UTFS G A 2 — Rt ], (BRI 3A 1 HOE 747 8 A — A
151, XARIERN . AR TP AT s AR Sl ) R R, B R AR R G S A UTFS £
&, B RIEHAWE?

8—PUTFSE RS, A2 B i Fut 8. DecodeRune InStringfifhd 5k /2 7F range i ¥F vh & =\ Hh i
g, IFE MR UTES A% SN, A — MR B B Uni code 7 4F" \uFFFD” , £ Bl A4S 53
o NMRAENAEECATER, BREAE - NS () o URETFEBIXERN AT, EE L
MakES, WHRMAIEA R A TR EAHRMUTFS 4T 5

UTF8 4 R AR Az bt A AR (81, (HRAEREFF WA rune P S RTRESE 5 {8, KD9rune K/h—
B SCRFEA ARSI R E D).

stringfA2 8| [JruneSEALF 0, A LR —ANUTFSSm b X 745 i A5 4 Un i code 745 3 51

// “program” in Japanese katakana

s :="7nrs 74"

fmt. Printf ("% x\n”, s) // “e3 83 97 e3 83 ad e3 82 b0 e3 83 a9 e3 83 a0”
r := [Jrune(s)

fmt. Printf ("%x\n”, r) // 7[30d7 30ed 30b0 30e9 30e0]”

(FEH—APrintf i )% xSH AN T NSEHI B A — D2k D

WK —A rune2 A Uni code 74 s 11 ce B Astring, NXTEATHATUTFSSMID :
fmt. Println(string(r)) // "7’ 0/ 5 4”7

P — A BEHOE T 74T 8 B A LA B8 X B Uni code i s A5 IUTFS 74 3 «

fmt. Println(string(65)) // “A”, not 765”7
fmt. Println(string (Ox4eac)) // "3~

LN SR A S R TR, WA \uFFFD” T8 R E 0 k-
fmt. Print1n (string(1234567)) // 7(?)”

3.5. 4. FFFHEFBytel]

WrEE P NN AN F R AR EEL: bytes. strings. strconvflunicodefd. stringsBl iRt T4
ZUNFRFERER . B, b, &, FRaoMEHE6e.

bytest iRt TR ZRMITHREMT PR KL, (HRE XA T AT R AT E MR LA [Ibyte28R . RO T4F R 2 A
B, RS R RSBURZ 2SS . ERXMIERT, fifibytes. Buffer KA H A



M MR BA TR R .
strconvBLIRAE 7 AT/RAY . ARG, I mBONIRE B AT S O L, SR BRAE TGS SO SR R

unicode 2 T IsDigit. IsLetter. IsUpperfillsLowerZEZflIhft, NI THFZ/FNI. B ERE
AN —Hrune R MK 24, RIFIRE— MG /RE . TR ToUpper Ml ToLower 2 I 4 i ik H0K FH T
rune PRI R/NG 4. B A ()X 28 ek B2 B Unid code bRt & X7 BE, B4 MG, strings
B R R EL, B 12 ToUpper MToLower, 4 R 4HFRF 8 (IR TR BRSO B 1 55 4, R J5 1 [=1
7R ef

N T fbasename PR EL RS FUnix shel IFI[E 4 T E. ERATEIMAIRA S, basename (s) FEH KB
& R RTRMER, R E LSCA2E ) J5 45% 44 3508 20 B -

fmt. Print1n(basename (“a/b/c. go”)) // “¢”
fmt. Print1n (basename (“c. d. go”)) // 7c.d”
fmt. Print1n(basename (“abc”)) // “abc”

B NRA I B AR, AR T A g i SE 3 -

gopl. io/ch3/basenamel
// basename removes directory components and a .suffix.
// e.g., a=>a, a.go => a, a/b/c.go => ¢, a/b.c.go => b.c
func basename (s string) string {
// Discard last ’/’ and everything before.
for i := len(s) — 1; i >=0; i— {

if sli] ="/ |
s = sli+l:]
break

}

// Preserve everything before last ’.’
for i := len(s) — 1; i >=0; i— {
if sfi]l =".7 {
s = s[:1]
break

}

return s

TR A # FH T strings. Last Index % R %4 :

gopl. io/ch3/basename2



func basename(s string) string {
slash := strings.LastIndex(s, ”/”) // -1 if ”/” not found
s = s[slash+1:]
if dot := strings.LastlIndex(s, ”.”); dot >= 0 {
s = s[:dot]

return s

pathMlpath/filepathf 2t | & T AT #RAR 4 B — MR R BURAE . AT I RIAT 20 FR B8 4% AT DAEAT AT R A R
Gt ETAE. RALASANZH T4, B HAD— ST e T304, BIUnURLER 1220 4F . AH
bt T, path/filepath®L U FH#RAE R A S K BgAZ N, BIUIPOSIX R G H /foo/bar, TMMicrosoft
Windows{#i Fc: \foo\barZs,

ERATIREE S — DN PR BT BREBIThRE R — MR BEN 7R 8, BR=1rHEA—NES

rRRAT, N “123457 ALBEJS RN €12, 3457 o AR RG] TR SORRE RECR T SR
YEZR>T .

gopl. io/ch3/comma

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

func comma(s string) string {

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

}

return comma(s[:n-3]) + 7,” + s[n-3:]

i A\ comma bR B B — AP AT . ARSI AT H IR BN T BEE T30, AT 240 A GZ 73 b
o A, comma bR BUREAE B Ja =5 AFRITALEDR 7453 88 DRI 7 8 R GZ 5 0 BaAF, SR8
AL 3 VR Y B B R H IR 5

AT RS R BT, B, BARARR. MEZTE, A iisliceuRNATLLE
M B

FRFER AT s 1 ce Z [A] AT DAKH T3 4k .

s := "abc

b := [Ibyte(s)
s2 := string(b)

”

M EdF, A [byte (s) B/t 7 Be 1B 7 WL T OR 775 B Bl i 9% UL, 285 51 XA
JRIZ TR G BRI w] DURE S fE — 283755 0 O AN A1) 4+ o 50l (ELEN IR OR UL 7R 20 ORAE



BEDPBEHIFLT, FIRKsFRF R BASHAL . D7 slice® B A Hstring (b) #AE N2
FGE— DB I, DU tRs27 7 8 2 R A .

N T G AN E N BT, bytesB Mstrings[RINF2ft 72 SEH %, THZstringsfH
N BRAL:

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

func Fields(s string) []string

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

func Join(a [Jstring, sep string) string

by tes il H1 XS B 7S A BR £

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

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

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

func Join(s [][]lbyte, sep [Jbyte) [lbyte

EATTZ FIPE— B DX )2 745 B R SR il 15 s lice RIS AL

bytestl b fit TBuf fer A H T 7 slicelIZeff. — MBuffer a2, HiEE%Esstring. bytedk
[Tbyte R ME IR 5 AN LB S K, — bytes. Buffer B8 AT B, FAEMEBEE
]

gopl. io/ch3/printints

// intsToString is like fmt.Sprint(values) but adds commas.
func intsToString(values [Jint) string {
var buf bytes.Buffer
buf. WriteByte C [")
for i, v := range values f{
if i>0 {
buf. WriteString(”, ”)
}
fmt. Fprintf (&buf, “%d”, v)
}
buf. WriteByte (" ]")
return buf. String()



func main() {
fmt. PrintIln(intsToString([Jint {1, 2, 3})) // ”[1, 2, 3]”

HMalbytes. Buf fer I AT & A UTES Al it , Hlff#i Fbytes. BufferfJWriteRune J5i2:, {HjE
WriteByte VX T B AL [ A7 17 ZEASCT T4 ) £ 56 Inf 24

bytes. Buffer R EIRZELHAIThRE, AVEFE CHEITRZ O SW LB, BATEEE WA e
YE—AT/0ME ARG B AT %, Bl 4 Fprintfiio. Writerfi Xt %, i 4{Fio. Reader 5L % A
VXSS o

2521 3.10: 405 N ARE IR B commapt #, € fbytes. Buf ferfUE 545 #3 HERIRAE .
2531 3.11: SEEcommabki¥, PASCRAEF s AR BT — /N Al ik ) 15 £ 5 R AL B

Z52] 3.12: WS AeREL KW T R R A EATELR, et R eI EMRK TR, (H
FER NLANE] AR MRFY o

3.5.5. FRFH AEL T B
R T AT TR R, AT S AU Z A R LERCH . Hstreonv A SR IEIX I
8o

B — N R, — R B fmt. Sprint £ Bl — MERAL I EGE, B— MR
strconv. Ttoa ( “FHEE(FIASCIT” )

x := 123
y := fmt. Sprintf ("%d”, x)
fmt. Println(y, strconv. Itoa(x)) // 7123 123”7

FormatIntfIFormatUint p& % n] DL AN [F] i 3k 1) kA A B0 -

fmt. Print1n (strconv. FormatInt (int64 (x), 2)) // 71111011”

fmt. Print fEEI%b. %d. %ofl%xSESHER AL REAEAL s treonv B IFormat AT (IR 2, 5 R AE R
TR IS ME 2 5%

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

WR BRGNP TR, T strconvid JAtoiBiParseInt BEY, IEH H T MEAT LT 5 84
HParseUint PR%L

strconv. Atoi (71237) // x is an int

strconv. ParseInt (“123”, 10, 64) // base 10, up to 64 bits

X, err :

y, err :



Parselnt PR &) 58 =S K02 TR E BB KN Blin16K7mintl6, OMF Rint. EEMELLT,
R B Ry ot int 64388, JRT DUIE I 95 1| S R 4o B e 9 BE /N BRI

AIEAR 2 fmt. Scanf RAEHTHIA K 715 88T, Rl 2 7405 AU iR & 4E — AT I, B
LLR i Ak A 58 B B AR PRI BN o

3.6. W=

ERA A EAG IR, MARERITY. SRR AERMALRLMER: boolean, string
BT

—MEENAEIEAE L TERRA T, MARRKEEERM, WEREATEE, KRR AR
BATHIRE AN BCE BB B, WEIETEEEGEHTRER » ZRIBAE L FOVElTrEs
SDRAAA

const pi = 3.14159 // approximately; math.Pi is a better approximation
AAF R B —FE, Al DR A 2N & X RS & 5 B — AR S

const (
e = 2.71828182845904523536028747135266249775724709369995957496696763
3. 14159265358979323846264338327950288419716939937510582097494459

pi

JIT A H BB AR AT AR S B 58 A, XA T U IS AT I A A, 0y (A g 0L . iR G
W, —SIEATR RN IR ORI, BB RR T AT R R SR AR S BOERGE
AR

wEREMAEAREHE., BREENRIEF RS REAT E, X% ER SRR s LT R 20 A
R EHELZER: len. cap. real. imag. complexflunsafe.Sizeof ( §13.1) .

UM EATTHME SR S i e 1), DR e B ] AR A SRR A — &R 23, Bl i T e B SRR K

&

const IPv4lLen = 4

// parselPv4 parses an IPv4 address (d.d.d.d).
func parselPv4(s string) IP {

var p [IPv4Len]byte

/]

— AR WA DS — AR —AME, (H2 i RERA BRI, A A L ) RaA
Wik, fE TIPS S, time. Durationfg— P RA, JKERAZint64, time. Minute s Xt A



. NHEEPEANE B S tine. DurationZBAY, wf DLET%TSEFTENR A E B

const noDelay time.Duration = 0

const timeout = 5 * time.Minute

fmt. Printf ("%T %[1]v\n”, noDelay) // “time.Duration 07
fmt. Printf ("%T %[1]v\n”, timeout) // “time.Duration 5m0s”
fmt. Printf ("%T %[1]v\n”, time.Minute) // “time.Duration 1mOs”

IR M EFPRE &, B 13— MMUENE EA L NGRIE AT LLE NS, R IGI R
A AN A FH T R AT RAB NS, X R R AR — R -

const (
a=1
b
c =2
d

)

fmt. Println(a, b, ¢, d) // "1 12 2"

ISR R A e S B AT T R ERIA S, SIS RSEH e . (HARE T Bl R e R, st
reiotaly B AR TETL.

3.6.1. iota WEAENE

WP LUE H iotaW BA AR WIAG L, EM TR AU &, (HRA AT A
W RIE N fE—Deonst NIRRT, FEH—DAEYIHERIENT, iotaff BN, R
JRAERE— T HEERE AT

MR E time BHIE T, EEEE X T Meekdaymr 4R, REN—HREFERELT —ANEE, N
IO G EHEHRIETE S, XPRA AR M 2R

type Weekday int

const (

Sunday Weekday = iota
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday



JA—HR XS0, J—1, HnbAESE

BATE AT AEE A BERERFFHiota, FNHEERHnet@HEIF, HTH DL/ 5B R
5bitHEE NbiteE — N4 T

type Flags uint

const (
FlagUp Flags = 1 << iota // is up
FlagBroadcast // supports broadcast access capability
FlagLoopback // is a loopback interface
FlagPointToPoint // belongs to a point—to—point link
FlagMulticast // supports multicast access capability
)

BiEiotalfibtl, FANEENRRELL < iota, RIELLM2HTR, 73A0 R —AbitfrE. R
Al U I st BB BRG N Ib i t AL A AE -

gopl. io/ch3/netflag

{ return v&FlagUp == FlagUp }
func TurnDown (v *Flags) { *v & = FlagUp }
func SetBroadcast (v *Flags) { *v |= FlagBroadcast }
func IsCast (v Flags) bool  { return v&(FlagBroadcast|FlagMulticast) != 0 }

func IsUp(v Flags) bool

unc main() {
var v Flags = FlagMulticast | FlagUp
fmt. Printf ("%b %t\n”, v, IsUp(v)) // 710001 true”
TurnDown (&v)
fmt. Printf ("%b %t\n”, v, IsUp(v)) // 710000 false”
SetBroadcast (&v)
fmt. Printf ("%b %t\n”, v, IsUp(v)) // 710010 false”
fmt. Printf ("%b %t\n”, v, IsCast(v)) // 710010 true”

MR AR RS, BN EAZ 10245

const (
~=1<< (10 * iota)
KiB // 1024
MiB // 1048576
GiB // 1073741824
TiB // 1099511627776 (exceeds 1 << 32)
PiB // 1125899906842624



EiB // 1152921504606846976
ZiB // 1180591620717411303424 (exceeds 1 << 64)
YiB // 1208925819614629174706176

A iota® EAERMUBAHFRE. Flan, EIFARMTE100000% (KB, MBEE) , KINGoif & If
BH AR 54T

2.>] 3.13: YSKB. MBRIHESW, REY REIVB.
3.6.2. LR EE

GOl B MW EAMNIFFH L. BR—NEE AL ER —/ M E MM, #aintsg
float64, BF EIMUtime. DurationiX FEfr 4 IFERIETY, (HRVFL W & IHEA — AN IR IEREEA,
O E 2% X e A WA A RE At 2 A0 B o R L SRR R A W RS RIS B, IRAT LA B
256bit S HKEE . X BASNFR AR RERA, SRl RTRMAA /R, TRMEEL. Tk
BB ORBT s RN B TR TRFH.

i SR B A B AR SR, SRR I R A DORT DA S v (IS SR R, T HT AR T2
Fok A TR Z B R BN, 7 FIZiBAYIBIE L& AT Go & BB B RE R IA
Mvak, ERENIRRE AR &, HR DR T EREMIART M (B YiB/ZiBR £ 1% ]
TR HRE), JFH4ERERZ1024, RGoiEH intBRAEH MERRTD) -

fmt. Print1n(YiB/ZiB) // 71024”

F—AMIT, math, PITCRAMIFE SEUE &R, W LR R 7 2 R e At s

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

var z complex128 = math. Pi

inFmath. PIgERAE A E R, tlnfloat6d, MMAZRIELEATRESA—F, FX T/ Efloat328k
complex 128 AR fry 3t Jy Ml 2 5i i 75 22— > B A YO SR TR A e

const Pi64 float64 = math. Pi
var x float32 = float32(Pi64)

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

T HEE, ANRKSETRESNRA R FEn0. 0.0, 0iF1" \u0000 B IR 4 H [F )% &
H, EREN DA NIRRT 2 ToRM N RIS R 1 7 A5 S8 AN F 0 Bk
Mo R, trueMifalset R ICHRMMA/REM, 747 8 HE W BRI RMM 747 Hh KA.



I i B8 ST/ AR E R A AU B A O BRI S5 2R . R, ANV S A R H B ERERIA AT fE
X AR R 45 R«

var f float64 = 212

fmt. Println((f - 32) * 5 / 9) // 71007: (f - 32) * 5 is a floatb4
fmt. PrintIln(6 / 9 * (f - 32)) // 70”; 5/9 is an untyped integer, 0
fmt. PrintIn(5.0 / 9.0 * (f - 32)) // 7100”; 5.0/9.0 is an untyped float

R HEE RTINS MR FEEGIRES M RENNR, SR L s —1TEa), 5%
FRBIR =BT ALREXTET SR IE, TERANE B 2 g U B B ST,
R ARG VE AT .

var f float64 = 3 + 01 // untyped complex —> float64

f=2 // untyped integer —> float64
f = 1lel23 // untyped floating—point —> float64
f="a // untyped rune —> float64

T ER A S T

var f float64 = float64(3 + 0i)
float64(2)

f = float64(1el23)

float64( a’

ot Fa a4, K P SRALF 08 ) — PSR AL AR ZOR H AR v LR IEIGE . X i AU &2
B, WTRESA E AR

const (
deadbeef = Oxdeadbeef // untyped int with value 3735928559
= uint32(deadbeef) // uint32 with value 3735928559

a
b = float32(deadbeef) // float32 with value 3735928576 (rounded up)
c = float64 (deadbeef) // float64 with value 3735928559 (exact)

d = int32(deadbeef) // compile error: constant overflows int32

e = float64(1e309) // compile error: constant overflows float64
f = uint(-1) // compile error: constant underflows uint

TN RN ERFE YIRS (BREAEFPELR , BRMWEESEFRAE BN
R, wt& N mre T

0 // untyped integer; implicit int(0)
’\000" // untyped rune; implicit rune( \000’)
f :=0.0 // untyped floating-point; implicit float64 (0. 0)

—.
Il



c = 0i // untyped complex; implicit complex128(01i)

VEREGAERUZ N TeRB B BN o int, XA & BN A RN, (ERTF S AR R 4
BN T loat64 M complex128. Gollk & A& FH% A AW E WA K /NF s B 2 20257, 1 AL
WRANEIE T S BRI R M S Y IR U E B

IR B AR A FIRA, BATL AR AR JE R % B OV PT R SRR, Bgs 75 B (1AL f g
SEWIBARSEAL, &R ] 1 IXAE

var i = int8(0)

var 1 int8 = 0

R IR ST R B Oy — MR DER (WERTE) , REEFUNRAG BAIONVEE, FAESEE
L EEEE PR VA D E F it

fmt. Printf ("%T\n”, 0) // “int”

fmt. Printf ("%T\n”, 0.0) // “float64”

fmt. Printf ("%T\n”, 0i) // “complex128”
fmt. Printf ("%T\n”, *\000’) // ”int32” (rune)

BUEBRNCAVFR 1 6otk 5 e SAEIR A . T — R ey FH i e 8 AL 2 & e i A i
PSSR AR IR, SR A M IR P T DR SE P g e 1R R RO B 24, X 2 20 DU B O e 2

HUwE ZEHERH

PR =B RATIT IR T IHRALIERA, AT U TR R 8dE 45, 2GolE 5 MR iR 7. f£4
&, AR E S8R, ERUAFRK TG HALA T LIS TR E a8dm R Ji1E
ZFR AR ——H 4L slice. mapMIGEHA——RIN AEAR TN iR)E, FATRNEZ W {3 I 45 F 7R Kk
IR RS T 2 B B 56T L T SON PRI Rs I HLIE I 45 45 A5 P RAROR 2B B TML LI

B R R AR EATIE I VF 2 oo R B 5 7 BUE AL B2 R e s A s ——
AR TR 2 58 A R (0 28 A —— S5 R AR U2 b S A K e s AR o SO R S R AT A2 AT [ 5 N AF K
NEIEE A . AEEZE, sliceMmap U2 )& RIBIE S, EATRARYE T Zah S K.

4.1. ¥4

B — A H i K AR R T P 51, — T L A s AN e sm A . ROV EAL
KPR E R, PGl & PR B FIAUH . A RS AESTice (DIF) , BRATUMEK
A AEshZS P51, slice e th B R, (H2E AR s1ice TAF IR BN TE 7 2O B AR A4

HAMEATTR AT LOE RS MR, R5 N ARKEHE 2 OTT 4 2R K R A B . WE M ]en
B BRI [ml B e R AN



var a [3]int // array of 3 integers
fmt. Println(al0]) // print the first element
fmt. Println(allen(a)-1]) // print the last element, al[2]

// Print the indices and elements.
for i, v := range a {
fmt. Printf ("%d %d\n”, i, v)

// Print the elements only.
for , v := range a {
fmt. Printf ("%d\n”, v)

ERNTEOL N, BRI TR BT A N e 2 R A B A8, X B RADR U0, AT AT LA
st PR B T VA2 — AR A AR A A

var q [3]int = [3]int{1l, 2, 3}
var r [3]int = [3]int{1, 2}
fmt. Println(r[2]) // 70"

PR A, WORAERH R E A B IR “. .7 A, WEROREAH K R AR YR B
ANEORUES. B, b K€ SCATBLRIAE

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

R KB R B A — N RER 43, IR (3] int A1 [4] int 2 BRI AS [ OB 28 A o Hai i K B L 43
FEHERIAI, USSR B 7 A 2 PR BUHA 5E

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

A=K, B slice. mapMESHATF AN SIEERMLL. EREFEAZ BRI
B, AERAAT AR E — AR GRS A PR A7 a6, S iR

type Currency int

const (
USD Currency = iota // FEJC
EUR // BKTE
GBP // B

RMB // NE



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

fmt. PrintIn(RMB, symbol[RMB]) // 73 ¥~

FERXAE X T I ER A, IR S I R TR Z W, 1 BB SRR 5w LA, AT
T B2 B AR, R AEE WA E I 7o 30k FH T aa e . B,

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

SE LT —NEH100 TR E A, &Ja—DIuEREMIn -1, HEuER AR HMimL.

AR — AN T SR AR AT D L LU, A A B 2R A th o T DI L EUAR ), IR AT 1T DAL 4%
==t BB AT R BB N, R DB T Jo R FS R A S5 A s S A R A A5 . A
S L RIS ST | =10 R R RN o

a := [2]int{l, 2}

b := [...]lint{1, 2}

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

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

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

VER— LB, crypto/sha2568 FISum256 B A0 — AMT R A5 s 1 ce R B HHE A6 i — AN % BE
PTH B B EAA 2561t R/, DRI B [32] by te#ZH A . W SN VH B 2 AR A 1), R4
BV PN BA S R AR (BT Bie EATHASHRGRESE (500, (B2 SEPm N A AT DLEEAS )
WERE B EAR, BAHEARGLIRERAARFR . A7 FSHA256FE 43 M AR “x” Fil “X” P
AME B

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”, cl, c2, cl == ¢2, cl)
// Output:
// 2d711642b726b04401627ca9fbac32f5c¢8530fb1903cc4db02258717921a4881
// 4b68ab3847feda7d6c62c1fbcbeebfa3beab7351ed5e78f4ddadeabdf64b8015
// false
// [32]uint8



Emgl e, WANEERRRAE TR ER, (HRARIHE B EN LA —Frbi th2 AHE
Mo 2L RPrint FER AL EIRI S, EH T € B/ kil ks 3T BB slis lice 2 HB TR, %t
Rl 2 B0 3T B R B TRl ] 2 550 H - Sl — AMED I 1 B S A

U AR, RSS2 0k 2 O E S A B S ECR AR SR B
Wit — N EHRIEIA, ARG RN R. FOVRESELE fbLH T BuEiE R B A 2
R, FF BB S EAIET E SR K AR R IR b, IR A RE EIRB ORI IR 46 (1 K2 42
B BRI, Golfi F A AL AMBLER B HWAEE T AR, HEMEES TR Rk ]
(ESEIVEE €= R X YN A VISR

2K, FATATCLE A N — N EZ AR EE, SRR 18 R 08 I 5 4 e A B RS AT DL R S
W . NHE R AU 45 [32] by te XA AL % -

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

ptr[i] = 0

HS B i [32] by te (b T AAE R —AN327 W A . T HAR M e R AR HE W61, Wt
700 PRIE, FATAT R LT ) zero B S (B (737 — A

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

BEIREN R RALE A SHOE R A, T H A SV R B EE A I, (ER BRI AL
KM, PUNBEHRIRMA S TG R . Bl zero BOFA RERLHR 171 [ 161 by t e R Y LA 1) 4
Bt HARBCA AR e R B e R 7. TR, R 1R SHA2563X S 7 B AL PRy E R/
BARIRE IS, BRI RS AL S, AT Al A sTice R AEAL

3] 4.1 HRE—NREL THERSHA6M AL ARFEDbItIEH . (2. 6. 275 PopCount BR
. )

2] 4.2: WE—AFEF, BOAFTEDbRHER A PASHA256ME A5 i,  tHa] DL iy 21T hr S H0k £
SHA3848,SHAS 1 204 75 3

4.2. Slice

Slice (PIFr) ARERKMFA, FPolh AR EAMARRE . —slice8BREEIT, HAT
RFEslice UERHIRR,; sliceIEMBARE, RARABEKEMC.



B Mslice [MHHERFIIRR . —Pslice MRERNUBIRLH, RU T UIHEA T8 (B8
fil) JTERIITIRE, 1M HsliceMIREMESIH—MEAN R —Psliceh =" Mp: B KE
MEE. FREHRAE —Dslice U R X MR ZBH C R b, ZERER)EsliceI B — Mo aIFA—
SEM AR N IeER. KEXMMslice u RN H; KEARBEIAR, FEBEMslicelIIF
G B B Z BRI S RALE . B lenflcap %o AR [Fls1ice K R &

Z A slice [MA] LR ERHHE, JF B HREA My XA TRt EE. B4 1ER 7 Rs—FEh i
A A5 B, A EESIH T8 Nslice. HEAHXHE X

months := [...]string{l: "January”, /* ... %/, 12: "December”}

Bl — A Emonths [11, + = 43 Zmonths[12]. ¥, HHAKE —NITRNRKTI0TH, HEAH—
S NUT IR, PRI AT B AL B0 e s, SO s & H IRt N = 745 8 .

slicefIVI F#fEsli: j], HH0 < i< j< cap(s), HTOIE—HMslice, BIHsMMNEIN TR
RIS -INTCRII TR #iifslicet RA -1 ooR. WERIN B R 5 HE I 3R A HofE, an
B BRI A RS TER A len ()0 . Kk, months[1: 131V #AE¥s 5] FH 4G 2 A 4y, AN
months [1: J#&4EZEH: months [ JYI A AR 51 AN B . 1EIRAT70 08 RS —F LML TTE R
HfrHslice, EATHEZT:



a
Q2 = months[4:7] .
data: &
len: 3
cap: 9

«++ len=3

cap:g D00d00O0do00000000000000 00

months

Hw

"JEI‘ILIEIF}'”

summer

= months[6:9]

"February”

data:

len:

2
3

“March”

cap:f. 7

“April”

L] Ma‘f"

ﬂJunEn

“JU"}F"

len=3

“August”

“September”

“October”

cap=7

“November”

“December”

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

Q2 := months[4:7]

summer

fmt. Pr

:= months[6:9]
int1n(Q2)

// [”Aprilﬂ //May// //June//:l

fmt. Println (summer) // [”June” ”July” “August”]

Pislice#BE e 7N A, TS E — NS HFEA MR (PEREEL -

for , s := range summer {
for , q := range Q2 {
if s == q {
fmt. Printf ("%s appears in both\n”, s)
}
}
}

RV Fr BBl H cap (s) 1 LR FEC— A panicit®, ERE T Len (s) WAREWREY FE Islice, BN




FrsliceMIKESAK:

fmt. Print1n (summer[:20]) // panic: out of range

endlessSummer := summer[:5] // extend a slice (within capacity)

fmt. Println(endlessSummer) // “[June July August September October]”

FEh, TR R ERAEA by te TR UL R 32 2 . BN S Exm:n], FFHAZR
Bl — IR RN T, JREHGEICE Z TR E R, R D) R 0 R B R R 2R
x [m:n ] PYF A0S T 15 e AR B w47 8, R0 [ by te TR A Rl — ST [T by te

B slice S8 H —Nslice TR MIIRED, HbIa sk EL i s11ceds fV7E B 5k i 318 U 2 B 4L
TCER. AR, B#l—Nslice R EMEEMEAAE T —NHifslice4 (§82.3.2) . T
reverse BAEIE N AF S A [ int2R B K slice e, mHEUH T EEKERslice.

gopl. io/ch4/rev

// reverse reverses a slice of ints in place
func reverse(s [Jint) {
for i, j := 0, len(s)-1; i < j; i, j = i+l, j-1 {
slil, sljl = sljl, sli]

X HLIRA S B AL S -

a := [...]int{0, 1, 2, 3, 4, 5}
reverse(al:])
fmt. Println(a) // 7[5 4 3 2 1 0]”

A sLice TEE IR 2 Hebin A ST E MV R S U ireverse REEEREL, 55— UORREETFKiMn G
%, WERREHTOTE, B RRIEEA slicelTE.  (MRR AR, WHH= R0
AR B BAIRCEAATBL T . )

s := [lint{0, 1, 2, 3, 4, 5}

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

reverse (s[2:])

reverse (s)
fmt. Println(s) // “[2 3450 11”7

FERR g s 1 ce R AL B s B R A Ba MWL IEIR I ZE R o s1ice AL 7 I {E TEVR AR 2K
Bh, eI AR I & — R RAIRt TR, (HREX T slice FRCATRMFF AR . Xkl



BN EE KRNI, REsliceMIRHTEFRE B . MGEBH T EE—F, sliceFHEER
PAZIBF fi E VIR IAE 81, BRE R R GINTRAE TR, B KPR XU IR S TR L .

RS RR R, sliceZ FIARAEHAR, RULIRATR e FI==HR (ERFRAINT I s 1 co R 75 A A HIA S
TeH. AitbFAEEEHR A T R R ML L by tes. Equal B SR A AN 1M s T ico R B HIZE ([Jbyte) , {H
BT AR s ice, RATLAE CRIFHATTRIMIT LB

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

}
for i := range x {
if x[i] != y[i] {

return false

}

return true

EHRT A sTice MIREEARSEM G, 84T I E A SR ==HE B s 71T B B %, (HRR T
slice NEFSCIFHLBUESEATIE? X7 HA M AMRE . 8 —DEE, —slicefIytER 2 miLsIHN, —
Mslice BT UM G HE . BRARZINECHIXMIEIL, (HREAE — 2R RA .

FoAEE, BDyslicefiynam 2 s -, —AMREEE s icefEA IR AR BE R & AR TR,
RIREHEA R TR AT Re BB I HGoth & Hmap %5 ia 7 3 I B 454 ke y W AHURT 1K) 145
DU, e EORAEREA 75 W] R AR S ke y B AU AR I T2 . X TRIRET BlichanZ SER 51 SR, ==#H%%
AT ELA A 2 5 2 5L - B R — X sTice BTERAHSEMNA == E R ] B8 2 A — € H b
(K1, HREIE I # map R A i key A8, {HJEs1ice MIBHA R MARSENIRIT N ik N . Bk, 24
R AR s i ce Z A (1 LU AR 1

sliceME—&VEM LR HEAE R AIni 1EEER, -

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

—ANEEAsliceETnil. — A nilMEHAIslice FRAIRERA. —nil{EMsliceKEMEEEZO,
ERMAEIENI AW slice MK EMAEEW L0, Hlan[]int {} Bimake ([1int, 3)[3:]. HEREIEMMnil
E—H, BATTCLAH [ int (nil) RAEHRIA AR A B — RN FRE M sTiceffni 1H

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

S

S



R IR T BN — D slice LB AT, HHlen(s) == OREIW, MANIZHs == nilRFWr. BT
ni lMEEELEAL, — P niMERIslice AT NA AR K E K slice—FE; Hlllreverse (nil) & %4
Bo bR T RO BU BRI YT, BT BIGoiE 5 BN 1Z LR [F] #9526 RFni ME B s1ice MOK T

sliceo

N B [fmake A BV —MEE LR RA . KEMEENslice. HEARDATLIAME, EXFHLT, FE
BT RIE.

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

FEJR)Z, make@g | —MEAIBHALE, RFRE—slice; RAMMIRFEIKslicer fE 5 HIKZHE
YA AR R MR, slice@ BN AR view. £ MEAT, slice A5IH TR/ZHA
AT len IR, (ERA RSB . BN TTEE A ARRNE R,

4.2.1. appendpR%L

W E [Mappend B T MslicelB IITT

var runes []rune
for , r := range “Hello, tHH#” {
runes = append (runes, )
}
fmt. Printf ("%q\n”, runes) // "UH ¢ 1" ’1" o, 7 {7 TH )

FEAEHA A Hl append & B & — S LA rune FAFR ST s 1ice, 4 0RXF REX AR IR A il AT T T DA 3
Goii & WE M [Jrune ("Hello, tHF") FH4fudif 58 .

append R EON T H s lice K E W TAER AR w3, it AUFHERE R Em e KE T 4. THE
B—/ A FJappend Int AL, H TR FAEE[TintSE M slice:

gopl. io/ch4/append

func appendInt(x [lint, y int) [Jint {

var z []int

zlen := len(x) + 1

if zlen <= cap(x) {
// There is room to grow. Extend the slice.
z = x[:zlen]

} else {
// There is insufficient space. Allocate a new array.
// Grow by doubling, for amortized linear complexity.
zcap = zlen

if zcap < 2%len(x) {



zcap = 2 * len(x)
}
7z = make([]int, zlen, zcap)

copy(z, x) // a built—in function; see text

}
zllen(x)] =y

return z

U0 Happend Int pREL, AR s ice REHAE BH LW HI B ERRAFF R INKICER. MRA L
g E S, EIEY FEslice (WARERARRZHAZ B o Ry oz ) 20 i 2 6] ,
JFiRkElslice. BEIE, Far N\ oMy Y 2 36 S AR 1R A2 204

UL SRBAT AL (A KA 11, append Int BRI = S5 70 B — S R K sLice T IRAFBINNET R, Sy
BN RIS, SNSRIy TC 3 . 45 A AN 1 x 51 F K 2 AN [ 1R i 2 2

BAREN A BRI R EEE, AN E K copy B AT LLT U — A slice B Hil 5 — MHIRI AL
slice. copyBRHMIE —NSHZELE G Hirslice, o NSHUEWslice, HFRFEMPIALE T A
dst = srcREIEMZ—FM . Pitslicen ILEF—NREHH, EEFESMEA M. copyREl
PR A I R H RN (BATXBBAEHED , ST Aslice B/, AT LAFRATA R 40
Aot HbrsliceMEH .

N T IR EWAFE R, 8o F (B — s KT DR A7y i 7 B i AR KN o I AR R Y fre A2 I
ELERK LRI AN TTE S 1 2R A AT, BB OR 1 SN BRSO 23R 10 P B 8] 2 — AN o ) XA
FEFPR 1 RCR

func main() {
var x, y [lint
for i :=0; i < 10; i++ {
y = appendInt (x, i)
fmt. Printf ("%d cap=%d\t%v\n”, i, cap(y), y)

X =Y

B A BN 2 S BT BN A7 M copy AT -

cap=1 [0]

cap=2 [0 1]

cap=4 [0 1 2]

cap=4 (012 3]

cap=8 (012 3 4]
cap=8 [012345]
cap=8 (012345 6]

S Ol W~ W N = O



7 cap=8 (0123456 7]
8 cap=16 (01234567 8]
9 cap=16 (01234567 89]

ERAMFMEE =3 1IEAR. JExEET0 1 2] =00 K, HEEERL, HILAT LR It R
WINEIRE, AFEEHFINASE. REFTNyRKEMEEE 24, FHMx5 HEMFRPRZ84,
K4, 207K

* data:
len:
cap:
0 1 2 3
Y[ data: e -Lyilmwcmpd """" ©y = appendInt(x, 3)
len: 4
cap: 4

Figure 4.2. Appending with room to grow.

FER —UOEAIi=4, BUERAH BRI T, FitappendInt sl — M AEEUSHIKZHAH, #
xHIANIER10 1 2 3IRHIZIH BTk, RIEHRMERITRL, FooRiER4. HfyfKERs, &
B8 RImAINERIME, =0T ERCH . s, y AR RA FRZ 2

Hiviews XIREAEUIE4. 3P,

data: )
len: 4 _??13 en=cap=4 « - :

cap: 4 0 1 2 3

y = appendInt(x, 4)

Y| data: r/—j

len: o ol1l213lalo]lolo
cap:

Figure 4.3. Appending without room to grow.

N & [Jappend B AT AE A H Ebappend Int BE B AR (N A7 4 R g . BRIk, 38 A1 I AR & append 1 H 72
BB WAERER AL, R IRA TR A G AT sl iceME s 1 ice e 15 51 F T2 AR [F) (1) i 2 24l
Al [FRE, RATABRFINER L slice B R BB Kslice. KL, % £+ appendi
[l 25 R EEIE S A W slice L .

runes = append (runes, 1)



s lice R B AU Happend R EZ 4 EEH,  SEFR X MARTA] fE TS0 A B i )= B A2 AL Y
BAEA R D ER . BRI ] slice, TEILMEREREHBHRKITREMFLTIHE], (HEsliceXt NV
P AR B TaET . KA B R ERET K. 2N s B 24 Byl aee— A B e
Bl WNIXNMEE, slicedf AR M2 G SRR, Eshr b2 SN &R i I 5282

type IntSlice struct {
ptr *int

len, cap int

AT appendInt B EEE IR R g R slicelB In—NIo &K, 1H2& N B Kappend AE T LLEINZ NG ER, B
FiEMM—4slices

var x [lint

x = append(x, 1)

x = append(x, 2, 3)

x = append(x, 4, 5, 6)

x = append(x, x...) // append the slice x

fmt. Println (x) // 7123456123456

LN MBS FATTAT AR BLIA Blappend s BRI T RE . He i #Eappend Int & 20 S B 1 e
ff“. 7 B SRRBEWCE KNS E Nslice. TATGAED. T AR X AREE.

func appendInt(x [Jint, y ...int) [Jint {
var z [lint
zlen := len(x) + len(y)
// ...expand z to at least zlen...
copy (z[len(x) :1, y)

return z

NGRS, AT A E AR IR B
4.2.2. SliceNAFHIY

WERAMTEREEZ AT, infeislice. Ri¥EslicemifEslice/ A NAETRMBEUTER. HE — DT
FI, I fnonempty B ECRHE SR AT s 1ice W A7 25 18) 2 B3R [BIANEL & 48 7455 B (R 91 3%

gopl. i0o/ch4/nonempty

// Nonempty is an example of an in—place slice algorithm.

package main



import “fmt”

// nonempty returns a slice holding only the non—empty strings.
// The underlying array is modified during the call.
func nonempty (strings [Jlstring) [lstring {
i:=0
for , s := range strings f{
if s !1=""{
strings[i] = s

i++
}

return strings[:i]

EERU B TT 2, A slice M i) slice b 2 — MR EHH . AT LABE G i o — ML, Al
JER R AT Re e a1 A0 T T A AT ENE R0 B AR -

data := []string{”one”, 7”7, ”“three”}
fmt. Printf ("%q\n”, nonempty(data)) // [“one” “three”]
fmt. Printf ("%q\n”, data) // [“one” “three” ”“three”]”

[R] IH BT T3 2 X R Fnonempty B % : |data = nonempty (data) o

nonempty BRI £t ] LA F append B 2 SE B«

func nonempty2(strings [Jstring) [Jstring {

out := strings[:0] // zero—length slice of original
for , s := range strings {
if s 1= " |

out = append(out, s)

}

return out

et frseBl, PURA T B —slice AR E R 2 NE M ANEFE M E, FLERZX
FREEAR A RIS e B A TF P A P ARAR I TR . X Fbslice LR LWER IR, BEIRMEM B Tslice
() —Le 5Ty, (EX 2881y & LLIBGR AT A 20

—/slicem] PLAREL — A stack. A4 E R sliceXt B—AT [ stack, 8J5 0] LT FHappend R %L
BT HE e A stack:

stack = append(stack, v) // push v



stack FJTRERAL B X Nslice B g — N IoE:

top := stack[len(stack)-1] // top of stack

JHIE Wi s tack n] L H AR TH) JC R

stack = stack[:len(stack)—1] // pop

EMERsLice T E BZEANTCRIFORAFEA BT R, AT LAEE A B copy B& LR Ja T 1) 7s Lice R HT K
V22 e VTSR

func remove(slice []int, i int) [Jint {
copy (sliceli:], slicel[i+l:])

return slicel[:len(slice)—1]

func main() {
s := []int{5, 6, 7, 8, 9}
fmt. Println (remove(s, 2)) // 7[5 6 8 91”7

USRS 7o 3 e AN OREF IR 35, FRATTRT AT 9 Y e i — S e R B e i M B A T 3R

func remove (slice [Jint, i int) [Jint {
slice[i] = slicellen(slice)—1]

return slicel:len(slice)—1]

func main() {
s := [lint{5, 6, 7, 8, 9}
fmt. Println (remove(s, 2)) // 7[5 6 9 8]

521 4.3: HESreverselRH, HFHEAIEH K Eslice,
2] 4.4: W5 —ArotateRF, WL —IKIEIF T R
Y521 4.5: 5 REE E L 5E RTEBR [ string AR AR E 1755 5 IR

2.2 4.6 WME—NEREL B —AUTF-84mfS i [1byteZ 8B s ice HAHAR I 2548 (5%
unicode. IsSpace) F#uli— =ik A

2] 4.7 fBMreverse MEUH T JF LR FEUTF-84ufi5 1) [1byte. & 75 AT LAAH 2 FCARA M I A7 2



4. 3. Map

WA R — M I It B B S5H . ER D TEF ikey/valueXt N8R, H AT ikey # & A F
(K1, PRI 25 5E Mkey T LASE H BN ) R 2 WA R 30T SO BR BE f)value o

FEGOIEF H, —Pmapihd — M ERKGI M, mapRB A LS Amap [KIV, H ARV 515 Rikey Al
value. map P T H Wkey#A AR IZRAY, Frllvalueth G EMEHIRT, {HigkeyMvalue [A] 7] P&
ANFE R EAE SRR . AR K R ke y W0 202 S ==L U AT A 2K 8L, B Dhmap o] L@ I ikkey & 75
FHEERFIWT RS CAAAAE . BIRTE B SRS AT LU, H2 R m B ke y R B4 2
— NIRRT, IR S ERBIN, SR E LR T BE H I INaNAE ]V RS A AR S . X TV R )
valueH(HE S B B A AT R 1.

P E [Fmake B8 24 0] LG — map:
ages := make (map[stringlint) // mapping from strings to ints
P14 7] PLH map 7 1A 1155 A iEmap, (A4S 0] LR € — L i W) i key/value:

ages := map[string]int{
“alice”: 31,
“charlie”: 34,

XMET

ages := make(map[stringlint)
ages[”alice”] = 31
ages[”charlie”] = 34

K, A —F )3 S Fmap ) #RiA & map [stringlint {}/.

MapH H7e B i key Xt B R AR 1)«

ages[”alice”] = 32
fmt. Println(ages[”alice”]) // 732”7

I A B delete b U mT AR TR -

delete (ages, “alice”) // remove element ages[”alice”]

P IR SR E R 22, BT AN Emap BB KRR WER D EHRMOKIR [Flvaluedt ”Xﬂ“
M8, B, RfEmapti AAELE “bob” i AR AT LUIE® TAF, [ ages[“bob” 1R KR
0,



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

i FLx += R % T (A 35 0 1T DT Emap b, 7 A TP 1T DA 4 5

ages[“bob”] +=1

) L A

ages[”bob” ] ++

B fEmap TR I AR — DR, BN A BEX map )70 3R #EAT BUIERAE

= &ages[”bob”] // compile error: cannot take address of map element

28 X map 76 2K BCHE (¥ BR A s map ] e B 75 76 231 K0 (1 3 1 S8 0 e SE R A S ], Tl e S 302
AT A4 TG

FEAE I Fimap A key /value S %, 7] LU# FHrange X& B for fEA LB, A2 BT M slicedl ik
L N IEATE AP FE R IR IEACH) W B name flage B &, BTN N R —/NE /B X

for name, age := range ages {

fmt. Printf ("%s\t%d\n”, name, age)

Map PRI IEARG P ANHRE K, FF ELAS R R Ay bR E S I AT B AN A ()3 Py o« AESE e, 3 P I
SERENLEY, B T AR o 3K WO, RRCER A FH BEATL ARk g 55 R DA e ) 22 SR AR A
SARFFEAR G A BB . A R BRI 3 Jikey /valueXt, BATBAE Rt keyBE T HER, W LAE
HsortflfStrings R ET FAF s sliceATHER « N2 & WL A3 77 58

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])

RN T— TG S iE name s & KN, RIEAslice Bt — N E &M A/NES T A . i)
BT —NN%Mslice, {HAaEsliceIEERILF AT UM FmapH 423 Hkey:



names := make([]string, 0, len(ages))

£ I EE —DrangeffHhrh, FATR K OmapH Hkey, FrPAFRATZEE 72— MESZE. £ MEH
i, BRATH K bnames 47, FTLARAMER “ 7 FAFRIRERZIEE —MER T E, mhiER
sliceff & 5],

mapE R I FAE Enil, WEZERA I EMERAR.

var ages maplstring]int
fmt. Println(ages == nil) // “true”
fmt. Println(len(ages) == 0) // “true”

map IR EeE, BEREER. MER. lenflirangefGIAER AT LA 22 4= TAE/Eni 1E Wmap L, EATIAT AF
— D2 mapFfl. 1HZ H—nil{E FImapFEA TG K FE— Npanic 74

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

1E M) map A7 F i 5 4 205 Bl Emap

WL keyE ARG NIRRT A map k=4 —value. Wi keyfEmap s RAFAEN), AARAFE] SkeyXt M 1)
value; URkey NMFAE, ARG BvalueXt MRMFIFAE, IEWMIATATIHE 2 fJages["bob” AFE. X
AHEMIARSE L, B A B 7T BE 75 2 RE X L (R Te 2 A2 15 A fEmap 2 HF o f40, W SRITE SRR —A
B, VR DATREIX 4y — N O ARAFLER0, FALEAETIR BIFAE 0, W LME T XA

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

IREZE BRI XN NS EERMH, BIXFE:
if age, ok := ages[”bob”]; lok { /% ... %/}

FERXFIZ RN, mapff) FAREVER - AEWAME: 58 AR —MARIE, HTHIRE TR R T ERAE. AR
A — a4 Aok, FEAE S S BT iAW .

Mslice—F, mapZ [AIASRERAT A LLRE: ME— R4 & Fini 134T LU . B A B P map /& 758 2+
[l keyAvalue, FRATZEL — MEIASZI

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

SRR TR AT LokoRIX 4 C KB AT Z R . AR Sy 1= yO RN, HpeR S
E IS TP/ mapi 72 4 0 46 R

// True if equal is written incorrectly.

equal (map[stringlint{”A”: 0}, map[stringlint{"B”: 42})

GolE & I E ARt — 1 setZEA, (HiEmapt Mkey W ZAFIER), AL mapSE 2 lset ) DhaE. AT
VX — 55, T dedupfE il 2 T8N, (B RATEISE — R BAT. CE~&L 3T F B dupfE
PSR, ) dedupf2 )y il idmap kKR BT A A AAT T R I setfE &, UMAIR AR S FENITAS
ESEIEIR

gopl. io/ch4/dedup

func main() {
seen := make (map[stringlbool) // a set of strings
input := bufio. NewScanner (os. Stdin)
for input.Scan() {
line := input. Text ()
if !seen[line] {
seen[line] = true

fmt. Print1n(1ine)

}

}

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

GofEJT X Z g value Fimap M{E — NP S, FHIEFTAmap [stringlbool 2 Mvalueffi & TR K
B, A5 S A] fE 2 AR A tue Al fal se fH

A E AT E— P mapiiset fkey&sliceR A, {HZmapfkey e il LA IZRAL, (HiZs]icedFANH
R FA . A, AT LS AP RGO X ARSI . 220, B LRk, ¥sliceft Rl
mapXf N stringR A fikey, R RAxMyMHER Kk (x) == k(y) AL RJF01HE —key AstringS Y
fRmap, FERFIC map e dE i 5 KA ) ok ks s1ice 4 Nstring R,



N AT T AR R A P map SR AT SRR SR [ 775 S SR B . e T fmt. Sprint £RR O 54T
VRN — A F4F R LU Tmapfikey, @id%SHUE SR BN PR TR G R

var m = make (map[string]int)

func k(list [Jstring) string { return fmt.Sprintf("%q”, list) }

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

A Y R RE IR BOAR AT DA BRAE fT AN 0] LA R key RAY, AN A s1iced oA o IXFHANS T B4 A H 5E X
key FLB R BRI BARAG HT, B AE LEAL 45 £f e 208 K/ o R, Al B e ek (x) A — 2 27
FRERIRAL, e AT DUR BRI AT LU ISR, BB s, el s s i 55

Rgmapf) 7 — A5, NIRRT g A AR N Uni code S iU BB . BARUnd code 2= B A5 k1
AR ER, (H2 BRSO P I P R SRR Bc 220, i Fimap AT LU ELE B AR 107 SORER A 42
B 74 [ A

gopl. io/ch4/charcount

// Charcount computes counts of Unicode characters.

package main

import (

“"bufio”
” fm t ”
Va ”

io
” ”

0s
“unicode”

“unicode/utf8”

func main() {

counts := make (map[rune]int) // 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 (o0s. Stdin)
for {

r, n, err := in.ReadRune() // returns rune, nbytes, error

if err == io.EOF {

break

}

if err !'= nil {



fmt. Fprintf (os. Stderr, “charcount: %v\n”, err)
os.Exit (1)

}

if r == unicode. ReplacementChar && 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)

ReadRune 7 VEHATUTF -SR-S FFIR [0l =AME: A rune FAF IIME, FAFUTF-8% A% fa KB, Fl—A 4k
WA . FRATAT TR R A R A 0 SR 45 R R 10, EOF o 1 SR N\ )2 o 2 R UTF -8 4w i 1) 4%, 3R [Al 1)
Fis2unicode. ReplacementChar £ /R LA T4, FHHEWISBKEZ]L.

charcount#2 /7 [F I FT ERA[EUTF-84m i K M A/ 4 H o« XTIk, mapIf A — "N EiEmBdEgim; KA
UTF-84mhd i1 K B i 2 M1 B ut £8. UTEMax (F KA, [HREAE E A 3.

YEN—A 528, BATH charcount FE P R S SCRR IERG IR AT 1EAT T 4ttt AR KER > 2 5eif, (HEda —
SEARASCTT 4 T2 HEA AT 10RAFASCTT 74 :

© 27 # 15 ® 14 e 13 * 1 = 5 x 5 EH 4 & 4 0O 3
N AS FUTF-84m K A7 RO HH -

len count
1 765391
2 60
3 70
4 0



MapfvalueZS Rt A] DL —/NREHRA, i@ — A mapakslice. £ NS H, EgraphfkeyZs

T MNFRE, valueXMmap[stringlbool R —NFHFHES . WS K, graphl— 747580
Hikey Wi dd B —H MR HI AR ES, B8 RH K graphfkey.

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 hasEdge (from, to string) bool {
return graphl[from][to]

HrhaddEdge R 2 PEWT A Amap 2 — MBI J7 30, Bt & BAEREME B IRAIE Nkey N A W1264L . addEdge
BN T A ik map R AE B G IEH TAE; B from® toIIAAAFAE, graph[from] [tol MR AT LLIR [l

—MERXMER.

2> 4.8: 1EcharcountfE/y, {#ifHunicode. IsLetterZEfHRIIREL, FitFBE. 7% Unicode A
5] I 17 25

2.3 4.9: W5 —EFPwordfreqfE T, REHIASCA A FE LR . £S5 — R Scanfi s
WA input. Split (bufio. ScanWords) A%, IXAFER] LLIZ BRI A 2 AZATHIN o

4. 4. HERE

S — MG B R, BTN MEE R AME RS Bk . BEAMEM G R AR K

o HAMENEEPIEEAF KA THEE, SMRTEEEE MR THS. JRTHAT.
FEEMENE. HAERM. TAEMAL. 35t ERWTESE. Fra X eE B Z9E 8- seihd, mT
PMERN—DNRAR BT R M, RS EEOR HE, B8 g i 2, 555

NN EA) A B T —ANIYEmployee ) fiy 44 B S5 /IAARSEAY, F H S T —/ NEmployeedS 1) 48 &
dilbert:

type Employee struct {
1D int

Name string



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

var dilbert Employee

di 1bert&h MRS & 1 A R ] DL S E45 5 7], Betndilbert. NameAldilbert. DoB. K 9dilbertsd—
AN, EE R AR A R, AT DA AN A A -

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

B RS B U hE, AR R e AR AU ]

position := &dilbert.Position

*position = “Senior ” + *position // promoted, for outsourcing to Elbonia

SRR ] ARG R 25 R R (R i ot A

var employeeOfTheMonth *Employee = &dilbert

employeeOfTheMonth. Position += 7 (proactive team player)”

T T miEs)

(kemployeeOfTheMonth). Position += 7 (proactive team player)”

N AIEmployeeBy TD R HUR AR AE 45 %€ 1 5% T IDIR (M0 B2 Y 53 A% B AR a8t JATTAT A A A
RFR7 1) e HL IR B AR -

func EmployeeByID(id int) *Employee { /% ... %/}

fmt. Print1ln (EmployeeByID (dilbert. ManagerID).Position) // “Pointy-haired boss”

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

J& TR A8 A1) 38 I Emp Loy eeBy IDIR [B] 1 £ # AR TR £ B 8T 7 Employee S5 F AR RS i1 o 41 R4 EmployeeBy IDER
AR 9] {E M *Employeelfa &1 2R A MU Employee 2R A, A B FHE B A REdn BB, ROATERIE 1EH)
P DA E R— MR (FRF: HHRBOREIMRE, AR — B E)

W AT L DGR, ORI AR TSR i, AN G SRR 4R 4 B B3 SR TR SR R 138 T A



WA IR —AT, G T H I Name MAddress ¥ 3 HSEE :

type Employee struct {

1D int

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

SERGAA B R R N7 B BB R L FATH A LU Position s R & JF (RO RFATERIEAD , B
H e HiName MIAddress HBLNI e JR Y, FRAERITE RS E X T ARRSEH AR, 8%, BATR RN
KIS B ik

RSS2 7R RS P RIT R, B AR R B2 K, X RColh F MW ERr . —1
ZERIPRTT RERIIN B F T AR 3 HE A

SRR R TR, PUONERIEED A ATREAS & 5 —17.  BARIRATERICHAT LU 5 A G5 F R R
EREE RS NRW. K, SERMEEHARS R R A SR 5 3L, A& Enployee

S FE AR .

— A A NSHIGH AR A RE A S SR : PN — DM REEARETER S . GZRHF
FRa N TH . ) (ERSHFEAPEE R AT DL S aSHRET A AR 5, X AT DALEBRATT B s U R Kt 254
PLUnBER A LA S . AE T I RS, BATME ] — A = SRR SEI— Ml AR«

gopl. io/ch4/treesort

type tree struct {
value int
left, right *tree

// Sort sorts values in place.
func Sort (values []int) {
var root *tree
for , v := range values {
root = add(root, V)

}

appendValues (values[:0], root)

// appendValues appends the elements of t to values in order

// and returns the resulting slice.



func appendValues(values []int, t *tree) [Jint {
if t !=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 {
if t == 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

SRR FERE DR AR R FE. BE BT EEEEEPBOME. fl, X+

bytes. Buf fer &M, Z5kyiRpinfamte —MEN AT 2 847, IAAESEITR S YR Msync. Mutex 1%
ERRAMIIRBUEIRE . A AR EE T RFE R BRI, (R A SRR 7 2 — LA
A

U SR LR AR AR B R PR S G5 MR, B AEstruct {} o BERIR/INA0, MABEEMER, HE2F
I RAR IR RATUHME T 4725601l 5 RE /7 52 Hmap i Bl se t Bt 45 IS, A e RAR B map A1 AR A )
value, W 2iiflkey (YEENE, (HARIYZAIN 2 BATIR, 1 HIEEEBE A, Iy B0 18 H et Gt G
SEQ SN VERFS

seen := make(map[string]struct{}) // set of strings

/...
if , ok := seen[s]; !ok {
seen[s] = struct{} {}

// ...first time seeing s...

4.4. 1. ZEMRTHEAE

SR A T DU S5 AT R s, SR AT B PT DA 58 B4 A 5% RO



type Point struct{ X, Y int }

p := Point{l, 2}

X AWML AR TRE TS, LR — RS, BOR UL R 5 e SCRINR AR~ S5k i
FR AR —ANHE . BB RS AR RS 19 N B AE 25 AR I RS B R 2R BRI, AN i 25 F A Rl
A AL R T Be S B LIRS RE R 1. R, RIRIIETE — M R AR AR AL S A
BUE RAEBUNO SRR, XRS5 A ) R HES EL G, B inimage. Point {x, y} Bk

color. RGBA{red, green, blue, alpha}.

SR RS M5k, DU 4 AR B A R W) a6 4k, v PLVEL &5 4 B A TR I Al O, it 475 1
LissajousfeF 5 .

pis4

anim := gif.GIF{LoopCount: nframes}

FERFIE A AR ST, R B A g s TR BN e . RO, et T4y, iy
Ji 53 R B AR By AN EL 2

PIRASFIE A BIRAREIR S o 10 EL,  ARAS RE AR BAE S A A0 Hr P 28— P Tk L P95 275 R A i 349
GEAL SRR PR 3 H R R

package p
type T struct{ a, b int } // a and b are not exported

package q
import “p”
var = p.T{a: 1, b: 2} // compile error: can’t reference a, b
var = p.T{l, 2} // compile error: can’t reference a, b

HAR R e — AT AR R g B R A5 B R R PR T A, (E AR A B R U R 3
A AT R AN SV

SER R DUE N R B SHOR E . #illn, 3XMScale bR HORPoint A M E 4 5UE & 1] «

func Scale(p Point, factor int) Point {
return Point {p.X * factor, p.Y * factor}

fmt. Print1n(Scale (Point {1, 2}, 5)) // {5 10}~

USR G PR AR L, BRI S R A B 2 TR B AT 50 AR 9],

func Bonus (e *Employee, percent int) int {



return e.Salary * percent / 100

ISR EAE R BN BB LA M AR TS, FHTREHE AR PUONTEGOTE F o, T BB S H# 2

{57 DU NI, RS HIeks A i oR B0 I (0 R R AR

func AwardAnnualRaise (e *Employee) {
e.Salary = e.Salary * 105 / 100

PRUONSE R RIE F @I fa 4 A B, T DUR NI SR G It — MR AR &, JRIR IS5 H R 3t

Ak

pp := &Point{l, 2}

B T AE AR SR 1

pp := new(Point)
Point {1, 2}

*pp

ANid&Point {1, 2} ByEWPLEEZAERENPHMH, thin— R EEA .
4.4, 2. EEMERLLE

U SR EE R (1) A B Al A AR AE P DALL AR, AR A S At A m] LAER SRS, A ) 3 P A 5 A A mT LA
== =B AT REAT B . AR BUBOE ST == LU D S AR A B 5, BRI T A BB R R 3K
FEREAT Y«

type Point struct{ X, Y int }

p := Point{l, 2}

q := Point{2, 1}
fmt. Println(p. X == q. X & p.Y == q.Y) // “false”
fmt. Println(p == q) // “false”

A LA S5 A RS R A T LU SRR —#, R DL Frmapfkey 3R

type address struct {
hostname string

port int

hits := make (map[address]int)



hits[address{”golang. org”, 443}]++

4.4.3. FERR RN 44 1A

AR, FAPRE BT Goll 5 S AR T H M a5 AR R AL LE— e A AR 5 —
NGRS I A% 0T, IX PR AT DL I a7 8 ) kI8 SRR x. R Il B A4 B DA BE R B O x. d. . FIK

=
UARY

FRE AR, R T AR REDERE, Gl METE . RIS LK. X
BREAAIIE X

type Circle struct {
X, Y, Radius int

type Wheel struct f{
X, Y, Radius, Spokes int

—ACirclefURM AR WS 7 HrRERLLKIXAYALFAME S, A—RadiusRnf+¥42EE. —MWheel
IR T W& Circle R PTA YRR AL, BN T Spokes Rntt MR Sk AR . AT AT LUXHFE A

— /M wheel AL &:

var w Wheel

w.X =38

w.Y =38

w. Radius = 5
w. Spokes = 20

BEE LR R B RIIE 2, AT~ EEE R ENZ MR MM ERZ AL, BFrel AT 688 17T
YA IR AR 7] (0 JR A HE R

type Point struct {
X, Y int

type Circle struct {
Center Point

Radius int

type Wheel struct {
Circle Circle

Spokes int



XA BN Ja AR SR YA (A 1, A IR B A R IRt S 250 1 R A Al A AR 45 B

var w Wheel

w. Circle. Center. X
Y

w. Circle. Center.

Il
(@)}

w. Circle. Radius
w. Spokes = 20

Goili & A — MM LETRATT A B — > B G B R s SR AT AN 4R 44 B DR K 44 7 IX SR B Y B 44 B
Do [ A R DR IR B R A 2R A 44 B SR Y BRI — A dr 44 SR LR & . R IIAARRS H, Circlefl
Wheel & HH#A —MNEA KT . FATAT LAULPoint KA IR A B T Circle&5itfk, [FIRfCircleRBH RN
2| T Wheel Z5 ¥ 44

type Circle struct {
Point

Radius int

type Wheel struct {
Circle

Spokes int

BETEAMRANRRAE, FA TR LLE ) R 8 PR AN 75 2245 1 5e B 42

var w Wheel

w.X = 8 // equivalent to w.Circle.Point.X = 8
w.Y = 8 // equivalent to w.Circle.Point.Y = 8
w. Radius = 5 // equivalent to w.Circle.Radius = 5
w. Spokes = 20

FEATARIERE s R 08 2007 1R S8 B B3 TR IR A 28, PRI B 42 1 53 0T AN SR e 1)
1o HAEA K G CircleMPoint & H A F——l 2 i 44 R 7 —— (B R RS 4 7 AE iUERAERT
HOR AT . FRATIAE D ) B SR AR i T DL 22 A AT B 44 1 SR 7R 2 o

ASEIE, SRR EHME I A TR R s B A4 R ITEYES, DRI T A1 A #SAS RE S 13 5 -

Wheel{8, 8, 5, 20} // compile error: unknown fields
w = Wheel{X: 8, Y: 8, Radius: 5, Spokes: 20} // compile error: unknown fields

=
I

SRR TR L AUE AR LRSS S WY (454, Bt LASRAT TR BER] T i (PR IR, BT A0 10



gopl. io/ch4/embed

Wheel {Circle{Point {8, 8}, 5}, 20}

=
I

Wheel {
Circle: Circlef{
Point: Point{X: 8, Y: 8},
Radius: 5,
&
Spokes: 20, // NOTE: trailing comma necessary here (and at Radius)

=
I

fmt. Printf ("%#v\n”, w)
// Output:
// Wheel {Circle:Circle{Point:Point{X:8, Y:8}, Radius:5}, Spokes:20}

w. X = 42

fmt. Printf ("%#v\n”, w)
// Output:
// Wheel {Circle:Circle{Point:Point{X:42, Y:8}, Radius:5}, Spokes:20}

T EVE R P int PR H Ty B R A ORI, TR MG 2 RV AT ENE . X TS5 M b
K, A A RAN LT

PRUONEE 44 R R A — MR 7, I RE R I & A SRR R P A4 R 5y, X2 BB iR
RIS, DA AR A 4% 7 SRR Bt b e 1, PITAT B A4 i R B A m] PR R RN 203K £ LT (4511
H1, PointMCirclefE 44 M A T A, BMEENIASH (CLIys/NS 71k Kpoint M
circle) , FATHAR nT AR fg R AR 30 1) e 44 Bl SRR S FRD 1l A

w.X = 8 // equivalent to w.circle.point.X = 8

ERAEWINE, KoNcircleMpoint AT 3 MANRET FIEATMI R, DA I fa] L (A B 44 1l 0 U5 ) A B A2 4%
1B/

BIH AT, BAE B A2 B GRS 20 U7 T R B B3 Y s 8 ST SR A0 T R A e R . R e, AN
R B ARG A BRZ AT FSARAT & (SRR AT DA N S MR R B A4 R DA (B
A BRI AR T R SR I B 44 1l 03 ST ?

B A RMNTEE . TN RUBFAFEEA T DU Tk R 4 B i E R A, ] IR 05 e
M5k SLbs b, SNEEREAOGR RS 1B AR T R, 1 HABRE 7% T
BRI ik e SXANHLE AT BLA R — AT i AT B AL S A R AT I B 415260l 5
T TR0 R AR A%, BATRAEG. 3T L 1T i



4.5. JSON

JavaScriptXf @R ik (JSON) & —FhH F R IE RIS B RIFRAETR . TR HMF,  JSON
FEAS B ME— [ —AFRUED . XML ( §7.14) . ASN. 1/IGoogleffJProtocol Buffers&B &L,
HA & AP E, H2d TRt st MmAT R B S 5 R, JSON&Z RN FH &) 2 [—4.

Goth: & A T iX e bR AEA% XA gD A RIS # A R AP 1R, HARHEE H Fencoding/ json. encoding/xml+
encoding/asn1 2L (PEVE: Protocol BuffersH)Zfri1 github. com/golang/protobuf HF¢
# , FFHXRBEEAEEMMAPTE L . A5, FATEX EE Wencoding/ jsontl i) VAR .

JSONSEX} JavaScript & AR B B ——F 475 . 207 A/RMERR G——1Unicode A& gmt5. & n] LLH
AROT LR 7 RN = AR R AR T B . slices SR RImap%s 5 & 2R .

FEARMJSONK I A K7 (bR ER 10802 « AR (trueBifalse)  F4FHr, HAFARFEZ DN
S5 E B Unicode FRFF A, SCHFFIGOIE & FRAARI RARHLEE SURePE,  ANid JSON{SE FH (172 \Uhhhh % S 37
KFm—NUTF-16%085 (FFiE: UTF-16RIUTF-8—Ff2 —Fi AR K I 4mis, £ £Unicodelid m B K715 75
BEHAN RN T HUTF-1638F K Al /N A8, A ZGois & Frunei Y,

X EEIEAHSE A ] DUE L JSON B AT SR AT IS N AL 5. — N ISONE AL — DM AP IERR S, SHE
ARSI LGE SR A TSONEAL W] LA T4 hSGoil 5 M MsTice. —NISONK R 47
e AR, 5 EAR S name - valueXt 3, MRS IFLUE S 70 M; JSONHIXS SRR AT L
T 9ifGois & HmapZE ! (keyRALZE 7 &) MM, il

boolean true

number -273. 15

string ”She said \"Hello, BF\””
array ["gold”, ”silver”, “bronze”]
object {"year”: 1980,

“event”: “archery”,

“"medals”: [“gold”, ”“silver”, “bronze”]}

HRE MR, %A ST SAHRPE HFRR BITRE . EHIMov i e BdE SRAL AT — AN S A ) R
INHE AR R IR,  (FEEMEFEA T, Year MColor i b T f 5475 B3 T {E /& Z5 M R K B Tag s
FATHE Ja =R eI D

gopl. io/ch4/movie

type Movie struct {
Title string
Year int  json:”released”
Color bool json:”color, omitempty”

Actors []string



var movies = [IMovie{
{Title: “Casablanca”, Year: 1942, Color: false,
Actors: []string{”Humphrey Bogart”, ”Ingrid Bergman”}},
{Title: “Cool Hand Luke”, Year: 1967, Color: true,
Actors: [Jstring{”Paul Newman”}},
{Title: “Bullitt”, Year: 1968, Color: true,

Actors: [J]string{”Steve McQueen”, ”Jacqueline Bisset”}},

/...

TXAE [V 45 M R s 5 TSONRS X, HLAE P AP 2 [AIAH B AR R 5 o 9 — 1 Goil: 5 W 2K fbhmovies(t]
ZERIAR sl ice N JSONRI T FEMY 4w 4 (marshaling) o Zm#HiE 8 json. Marshal PR3 58 Ak

data, err := json.Marshal (movies)
if err != nil {
log. Fatalf ("JSON marshaling failed: %s”, err)
}
fmt. Printf ("%s\n”, data)

Marshal B EGRIE— DAL JE )7 slice, BWEMRKMTRE, IFHEAZ A AT EITLME
TR

[{"Title”:”Casablanca”, “released”:1942, "Actors”: ["Humphrey Bogart”, ”Ingr
id Bergman”]}, {"Title”:”Cool Hand Luke”, “released”:1967, “color”:true, “Ac
tors”: [“"Paul Newman”]}, {"Title”:”Bullitt”,”

Actors”: [”Steve McQueen”, ”Jacqueline Bisset”]}]

4

released”:1968, “color”: true, ”

XA REFFRNEABRRCE TAHNELR, BRI T AERE TR, 5—4
json. Marshal Indent B 0K 7 AE B ST 4Rk % o R B0 ANV 275 B S8R TR — 178
(PRGN — AN 2 R 4 it -
data, err := json.Marshallndent (movies, 77, ” ”)
if err != nil {
log. Fatalf (“JSON marshaling failed: %s”, err)

}
fmt. Printf ("%s\n”, data)

AR AR G A R BT R A TIFRAE SR -

“Title”: “Casablanca”,

"released”: 1942,



“Actors”: [
“"Humphrey Bogart”,

“Ingrid Bergman”

"Title”: ”Cool Hand Luke”,
“released”: 1967,

“color”: true,

“Actors”: [

“Paul Newman”

“Title”: “Bullitt”,
“released”: 1968,
“color”: true,
“Actors”: [

”Steve McQueen”,

”Jacqueline Bisset”

FEGMIDIE, ERIMT FHCOTE 3 G MR I R 7 4 FAE N TSONIRIA % Gliidreflect RETHIAR, TATEALEL2. 67
gD o RASHAEHER R A Samis, X W19 Ak 80 K S BT L 8 5 4R .

MO E TR DR, HdYear ¥ FI M A LIS 548 B T released, 4 Color i i Zhth f5 A% Y,
T/NGZRTF Sk color. IX 2 KN i Taght S 3 . — MAAAR Y 1 Tag & FILE G BEFT BEOCTR 211 A%
HHITCE B

Year int  json:”released”

Color bool json:”color, omitempty”"

SERIPRI R Tag AT LLRAE B B AT E, H28 5 2 — RV T BEHkey : “value” BAEXT 7415
B & OG5 745, BRI R R Tag— A B AR P47 SR B TE B S o json S8 4 0t R {E H T
$ZHillencoding/ jsontW KIS FRAL K147 4, F Hencoding/. .. FHIEEN B WEMRHX N E. M idTag
H jsonstf AR ) 55— 73 FH T4 2 JSONXT R 144 7, B Got: & i TotalCount B 53 %t 87 21 JSONH
total countX %, ColorfiiffTagitty T —ANEAMFomi tempty i, FRin MGolh 5 4 M R 25 B
FAEMAERISONT R (X B false NEME) . AR, Casablancag— MR EHER, FH&AHHColorik

=}
/AR

G A (VIR ARAY, X MLKE JSONEHE RS NGo il & MR, Goili & — ik unmarshaling, @it
json. Unmarshal BRECGE M. RIS R JSONAS 2 HLSL B AR O — D ai i i s Tice, SitfAHh A4



Titlef . BT E LAEMGoIE S B EN, AT LU D JSONHR B BRI A R . 24
Unmarshal BRI FHIRIE], slicef i A S A Titlefd BMHIETT, H & JSONRL K # 20 o

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

}
fmt. Println(titles) // ”[{Casablanca} {Cool Hand Luke} {Bullitt}]”

VF Zweb [ 55 ERFE AL TSONFE [, @I HTTPHE M 325 JSONAE i =K 1% [A] JSONAS =15 2 - jij)@EHE
R, BATEIE G thub i ssue B AR S KRBT . B8, BATE € L EE IR

gopl. io/ch4/github

// Package github provides a Go API for the GitHub issue tracker.
// See https://developer. github. com/v3/search/#tsearch—issues.
package github

import “time”

const IssuesURL = “https://api. github. com/search/issues”

type IssuesSearchResult struct {

TotalCount int json:”total count”

Ttems []*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”

ATHT T —HFF, RIS K JSONXT A4 R /N5 7 BE, RS R R B3 44 tho 7 W DR K/ BEIT K
N L JSONRK 51 44 T MGo S A AR i 53 44 - I ANH AL, DRI 7R BEGo Tl 5 S5 A 1A i 02 Tag KR 72 X B Y JSONA



Fo [AFE, TEARTDICIIHE T ZM AR AR HE, GitHub R4 IR I B LA TE LM EZIRZ .

SearchIssues U HI—MHTTPIE K, SR 5 IR (0] 1) JSONA A 45 R . BRIy I SR BER 25 ) 2 1 PT RE
BE AL MG RIRFIR T4, 9 T SR URLIE R 5, FATHurl. QueryEscape ki i) o K RFIR 7
FEHEAT i L3R AF

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) {
q := url.QueryEscape (strings. Join(terms, ” ”))
resp, err := http.Get(IssuesURL + "?¢=" + 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

R L] 1o, FAEH T json. Unmarshal B ECKE JSONKS = 1 7457 B AR N 7 islice. (HAZIXAME
Frp, BAMEA 7 RT R A IS ES json. Decoder, ‘&R LM — /N AT AERD JSONEHE, R IX A2 D
i WIEHTEL, A — AN AL json. Encodergmbf %o



FA T FiDecode Ji 2ok IR e AL B o IX BLAT 2 P m) AR sUAL S . 1 T A2 i
TEPEATEN R issue, (HALE T — T BATRE 20 FR FBAROR S 8= 2% (1% 3K

gopl. io/ch4/issues

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

package main

import (
”fmt

”
//1Og//

” ”

0S

”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)

——
——

W

W AT SR E R R KA NI AR A G0 F T H AT JSONAFAD AR 5
INESE

$ 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

B R, B AN

iR L, EA AR el

#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 1lukescott 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

GitHubWebR%5#2 11 https://developer. github. com/v3/ 2 T 5 2 4.

%3] 4.10:  fEilissuesfEfy, MRIEEBI EIZEAT 22, AR —DHK AR —F0. i —
Fo

225 4. 11 WS —ANTHE, R EGSATOE. I B AMMIERGL tHub L issue, 205 ZHH
15 B ST IT L BN B g e T A SO S B

2.2 4.12:  JATHwebiBE RS xked AR AL T JSONEE . i, —A

https://xked. com/571/info. 0. json TERFIRE—MREZ NEZHIST19m T TEARIAR . NG
(RTF#E—0 REIE—NELRG . W5 —Pxked TE, (FHXLELRT], FTEIMGS1THRIAM
A5 2R i) FH UL P )92 1 FURL o

Z5>3] 4.13: RIS EAEE M ISONAR S5 4% 1, SeVFURIE R A R https://omdbapi. con/ FHIFE
(44 AT L R R . S —Pposter TR, MMM SATMARBEA T, NEI N AR,

4.6. SCAFIHTMLAR AR

B AT, R A 20k, i Printf2 58 4 B 1. EEAERFESFEE RNTEHRR, X
i — % 75 DR A% A AREE 20 B ok UME T 2 B ok . IX 5 IhRE & Htext/templateflhtml/template
SRR AP, BN T —AVE AR B I 7 BN SO BHTMUAR 3 AR I ATL 1 o

ARG AT R B A, RIS T A S A B T s 1 {{action) IR . KD
()74 R PR IEATED, E2 X Factions i/ Rl kK L EMIAT N . B actions#AE T — IR
BEPENREX, —action MRS AT D HH R AR MIITEME,  BEAGE & & S il ig B i iR 1
ot AR ik RIA IS HI f-elselfi A Mrange A iEA), A HELBIUBIREEE 2 45
Pho T TR — A AT SRR 74 o

gopl. io/ch4/issuesreport

const templ = {{.TotalCount}} issues:

{{range . Items}}
Number: {{.Number} }

User: {{. User. Login}}

Title: {{.Title | printf "%.64s"}}
Age: {{. CreatedAt | daysAgo}} days

{{end} }

BAMBERSEAT EDE R i ssue i B, ARIFHTEN A issuch S . IRERL . FRILEA 17 (E MBI A9
Fa3Aaction, HA MAENEE, WRGRIER, SiE <7 . A <7 BB


https://developer.github.com/v3/
https://xkcd.com/571/info.0.json
https://omdbapi.com/

PR S5, 24 ETHF R X Bigithub. IssuesSearchResul tZ8 A& . AR A {{. TotalCount} }
Xf Baction$f I AL AP Total Count i 7% EABRINHI 7 AT ENAIME . #iki | { {range . Ttems} } /Al
{{end} } XN —AMiEHraction, PUCEATEREM AR RESHRIT 2, MG IGEAH 4 FTE XS B 4 7l
[T tems L3R HIMH «

fE—Aaction, [[HEAERFRSE AT —ANRENMLERIERN G —AREIIHN, LT UNIX 18 1 i
& ETitlelX—4THaction™d, 2B - PMEAELE —PprintfEREL 2 — 3T fmt. Sprint £SLHLK N B BR
B, FrARENCER AT LB o X T Agedliar, BB ANEMER — AN daysAgolf R AL, IS time. Sincepf
HeksCreatedAt il A FE 4 yid 25 i TR -

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

i BER A CreatedAt BB L time. Time, FEARTRFH . LLRFEHTT, TR BLOE € L —
ST AT R AR AL (§2.5) , —ANSRALERERT BLUE H E S JSONG i AN RIS 4T -
time. TimeZRALXT MK JSOME 2 — MmN A1 A% 2 7 75 3 o

A SR (4 T B AN D IR . BB R BT R N RN, SRR R TR E I AT
B A3 MTARAR BB 73— M R BT — R T I AR B 40 M LT s SCAORSAR temp o ¥4 735 J VA 1A FH B
I : template. Newse Bl HF R B —AMEHM; Funcs ik daysAgo® H 5 X ek 0E M BB 1, IFiR
[BIREAR; f i I P Pars e B8 5070 BT RRAR

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

if err != nil {

log. Fatal (err)

DR AR 5 G BT b N 17 S RO AT R I R — B A IR . template. Mus t4i Bl e 20mT
PATETAGIX A B A AR AL B — DR —error BB S HL, Killlerror &5 Anil (WA
ni L& Hpanic %) , MRJFRBIE NI . FATRAES. 97T TR IX AT,

—HERCA0 8. JEM 7 daysAgorkiZl. FR@ S A ARSI, FRATTE AT LAE
github. IssuesSearchResul t/E NHIAVE . os. Stdout/FE Ak H PR HAT AR -

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)

R ) — N2 SCAR R

$ 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

IAELEFRA T8 B htm] / template BEAR AL . B8 F Fltext/template U H [ IAPT AN IE &, HEMIN T —
AN A B SCREPE, X AT DB N AT B RIHTML . JavaScript. CSSERURLIE{ AL ph 281 il
o IR AN PR IR AT DL S — S K AP AR ) e A A, b i AR s TMLIE N iy, il i — AN a %
ARG I 1] AR AR, X e HR AT Ae LA A R B, DT LR ARAT T4 R T

N AR AR LHTMLAS 200 H i ssue )3 . VFE R impor tig A AN E] :

gopl. io/ch4/issueshtml

import “html/template”

var issuelList = template.Must (template. New(“issuelist”).Parse(
<h1>{{. TotalCount}} issues</hl>
{table>
<{tr style= text—align: left’ >
<th>#</th>
<th>State</th>
<{th>User</th>
<th>Title</th>



/tr>

{{range . Items}}

{tr>
<{td><a href=
<td>{{. State}
<td><a href=
<td><a href=

/tr>

{{end}}

{/table>

)

{_HTMLURL} }* > {{. Number} } </td>

</td>

{.User. HTMLURL} }” > {{. User. Login} } </a></td>
{ HTMLURL} }” > {{. Title}} </a></td>

—_— —,—

N THT A i AR BT BB BRAT — AR A [ ) 2

$ go build gopl. io/ch4/issueshtml

$ ./issueshtml repo:golang/go commenter:gopherbot json encoder >issues.html

K4, 4578 T {Eweb i W28 H I RCR K . BN 1 ssuel & FIGT thub X B 0T [H 18542 .

B, hitm| X

< C#" filew/ihome/gopherisswes_html

17 issues

¥ State User Title
7872 open uu:mnuhnu:unupﬂnﬁumminuﬂnuﬂunﬂhhd&nﬁﬂnmmu
3683 open gophecbol

Figure 4.4. An HTML table of Go project issues relating to JSON encoding.

4. 411 ssue AT L & S XTHTMUAK 2077 A2 S R IR 7245, (R R B ATy oK B BAR b 5 A7 RN < 755 1)
issue. NHMIMAERE T AN IZFEN] issue:

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




B4, 5EOR TiZEW LR, &, html/templatefl V4 B AR FRAHE S, L BRATIKIR AT LG 3
IR E . I RIAVE H text/ templateWHITE, X2 issuelfaERTR, Hr “&lt;” WUANFAT
B2 BN T 545 <7 B, R “dink>” PR HCR 2P E MRt R, B 2

HTMLSCRS S5 R A TR, AT 3 B0 R R KU

AT T LLE I XHE AT IHTML 4% 5 15 temp L ate. HTMLE TSN H% Fl 5 205 AT N . BERZ EH
SR iy 4 10 45 H SRR 45 S A5 4T 1) JavaScripts CSSHFIURL. T T [IFEF iR 1 FAME B AS [R5 80 1
MR FZRF R AERARSER: AR —NEEFRE, B —/MEEMtemplate. HTMLFZRF i 258,

mausad himi 1
L = cC f file:/fhomea/gopherissuas? htmil
2 issues
¥ State User  Title

3133 closed wkai  humlitemplate: escape xmldesc as &litxml
10535 open  dvyukov x/net/html: void element <links has child nodes

Figure 4.5. HTML metacharacters in issue titles are correctly displayed.
gopl. io/ch4/autoescape

func main() {
const templ = <p>A: {{.A}}</p><p>B: {{.B}}</p>
t := template.Must (template. New(“escape”). Parse (templ))
var data struct {
A string // untrusted plain text
B template. HIML // trusted HTML
}
data. A = “<b>Hello!</b>”
data.B = “<b>Hello!</b>”

if err := t.Execute(os.Stdout, data):; err != nil {

log. Fatal (err)

4. 6527 7 HDUAE B A% AR o FRATTAE BUARY AR R I A SURRL T, (HAEBIA .



AuOesCApe Ntm|
filec///home/gopher/gobook/autoescape. html
A: <b=Hellol=</b>

B: Hello!

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

FATZ AL TR R G B FEAR R . — b, MR THELZHELR, HEHCEREM:

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

93] 414 AlEE— A webR%2E, A —IRGitHub, SRJE4ERBUGHR4S . BLFEREAI TN R FH P 45 .
FHhHE R

PRHT DAL BA TR — MERFIETE N0, R BAEF ety 2 i . LT
PLAEBRATRE — A K AR /N AEST, IERER)/MESS T LA IRy G AE AN [FI I a] S AN Rl g
SeMKe BRI ERNINE O P BER 1 FL SR . IR AR, TR AR E R, R
FEREERHIT

EACa W2 ks 1. BIE, iERMNZAE— m RN 8 R U 1 . AR ST R 12—
P2k, A we b 2R 51 HE rh A7 ST ATV I DS 7 AL, e AT TR HTCH A T v 1 e 4k S TU B 45
A AL o — PR IRIR A 1) 725 BAT 2 ML 2 ZIRRBE TR ARG SR AR B e
RZFFE

5.1. PRE=H
REE IR B Y . TEXSEH R, REESIR (TEE DL REUR,

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

ERSEHIRIER T MBI SH L U RSHERE . RSN R R, HE MBS H0HH#E R,
[FMEFI R IR T REOR BHE AR R DA, Wi ﬁLE—A%%EEﬁ%&ﬁLEﬁ,LEﬁﬂ
RIFESRATLLARS . W — AR EGS A EREIR EHESIR, WA RBAPIT G, AR EUTA
fH. fEhypoteR%LH,

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



}
fmt. Print1n (hypot (3,4)) // 75"

XAy &2 44, SR I A N ISR, BREOR Bl T — M loat64R M IfE.  REHE BRI LMEEAS
B Fiedn 4. ERXMHLT, FNREMEGS RN R, JFREZREERRE, KA
N0, IR —ADREAEFE IR, GEIREESIR, ZRBLHLL returniGAE5 R, FRIEREH] B0k
AT RIEE AL . Bk BOAE S5 RN A T pani e BRSO A AE BRI o

1Edrhypot —#f, AR —HESBER FHEA M R, RIIALARNMESHE NS HIA. Tmet
PR S Y -

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

T, FRATES AR TV BHARAA 2N int S ECHNAS int Bk [BE R 2. blank identifier (B VE: R
NCH)_F5F5) AT AR A S ECR Y .

func add(x int, y int) int  {return x + y}

func sub(x, y int) (z int) { z - y:; return}
func first(x int,  int) int { return x }

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

fmt. Printf ("%T\n”, add) // “func(int, int) int”
fmt. Printf ("%T\n”, sub) // “func(int, int) int”
fmt. Printf ("%T\n”, first) // “func(int, int) int”
fmt. Printf ("%T\n”, zero) // “func(int, int) int”

PR KR R SRR R O BRI R IR T o AR P B ﬁﬁﬁ%ﬁﬂ%ﬂ [BIMEFIZR AP AR SRR — XN, A
AR AN R BN AT A R R B NRRR T o T2 AR (B 142 B A% AN RE i eR BOhs IRAF B A i e AT T2
75 0] AL g 2R Ao

B RO AR %R %Wfﬁ%ﬁ%ﬁ%ﬁi%(%ﬁﬁ) FERRECR R, Goili F A BN
SHUE, BEAEMER LIRS SRR ARER S, DS AR [ K22 5 44 X B0 50 A 38 T 5 9%
%Z:Xo

FER BT, MBS MR R, FAa oS REERE. RBRIES A 2R EEAE
B HNZ W R A, WA AR AR R i) e

K E I AL, FICR B S R LSHHE L. WESHITREAZEHES . B, WRE
SAFEGIRERA, WREr, slice(UI) « map. function. channel&J8AY, SEZRIREL T s B fa o
SRz

PRATRE SR RIB R A PREAR M BR R B, IR AR BR B2 UG SEHL . ICRF [ 7 B 52 LT R3Ol
7o



package math

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

5.2. &I

BRI DL IR, IR R OR] DL E BRI ER R B B e XVFZ RN, SR MeRa 7
PR, BNk 2SI B Bm a5 AE . 7E4. 47, AT Py = XORSR S AR, AEATETT, K
AT AR F B SR AL EEHTML S A

TR BIARRSAE ] 7 AEFRAERL golang. org/x/net/html , f#MTHIML. golang. org/x/... HZ N4k
T2 tHGo BN & TE 4EPT, XL gmEE . BRSO, S BURAREE . g FRH
THRSE RN R REREY REmAZIFRMEERRFE =, —&F5ameirrd, N AZ
HColEFHAREM S, ¥ RARMR DRI PE A .

#l-f- R i H golang. org/x/net/html I3 4rapi i N Bz~ . html. Parsepi#iE N —4bytes. fedr/G, iR [H
html. nodeZS Y FIHTML U AR 25 R AR 5 A HTMLAAAE IR 2 28R4 sitntext (3CA) |, commnets (V
B KM, FETNEAETFH, AT RIGEC name key= value’ >HEAILE &

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)

maine& EUEHTHIMLERHERI N, B H R Hvisitii1G links (BE3%) , JFITENHIX Ll inks:

gopl. io/ch5/findlinksl
// Findlinksl prints the links in an HTML document read from standard input.

package main

import (
" fmt

” ”

0S

”

”golang. org/x/net/html”

func main() {

doc, err := html.Parse(os.Stdin)

if err != nil {
fmt. Fprintf (os. Stderr, ”“findlinksl: %v\n”, err)
os. Exit (1)

}

for , link := range visit(nil, doc) {

fmt. Print1n (1ink)

visit e Hom IHTMLE T S8, MWEE—Nanchor G & href )@ 3R Link, KX 281 inks {7 N T 55 40
W, IR XA R AL

// visit appends to links each link found in n and returns the result.
func visit(links [J]string, n *html.Node) []string {
if n.Type == html.ElementNode && n.Data == "a” {
for , a := range n.Attr {
if a.Key == "href” {

links = append(links, a.Val)

}

for ¢ := n.FirstChild; ¢ != nil; ¢ = c.NextSibling {
links = visit(links, c)

}

return links



AT WG ST A R S, BUGBRInZ T4 AR, visitiBAM A E &, X84 S IE
FirstChild#Ez .

EFRATLLGO) F T (golang. org) YENHFR, izfTfindlinks. FATLAfetch (1.5%) KIHAER
findlinksHIIN . I A% H 5T AL A EL

$ go build gopl. io/chl/fetch

$ go build gopl. io/ch5/findlinksl

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

/doc/

/pkg/

/help/

/blog/

http://play. golang. org/

//tour. golang. org/

https://golang. org/dl/

//blog. golang. org/

/LICENSE

/doc/tos. html

http://www. google. com/intl/en/policies/privacy/

ERAA TP IR EEERS, EZFRANIS AP X sesE s, RIBREE ( https://golang. org
) AR RG] DA BV A Aurl .

fER$outline , FRATE LI VA 77 30 7 A HTMLAS BB, JR4 R0 45 8. Foutline N H, &8
F—AMHIMLICEREARRS, A H AR, It

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. Println(stack)
}

for ¢ := n.FirstChild; ¢ != nil; ¢ = c.NextSibling {


https://golang.org/

outline(stack, c)

B HEAER: outline§ NAREAE, (HEA MM AHAREAE. ZoutlineldH B S, #iHH &
W& stack 45 Do BB ONARERTE, B2 & stackfI#E UL, AN i & I stack, BRI 24 Rk
Iz Bl & B stackF: R BEAE R

N2 https://golang. org UL fa] BE45 44 :

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

[html head]

[html head metal]

[html head title]

[html head 1ink]

[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 al]

IR pRAE BT s i W, KES P HIML I R 5 LR 38 A RE g AL B, (B384 5 T 75 2R R IR 134
.

DRHB 73 SRR 55 16 ] 2 /N R e S0 P A, LR K /N NG ARBRI2MBANSE: o [8] R /)N e 2 PR 328 V1 DR
B, ORI EC B HERT, fFER eAkE  BRIEZ AN, IR SER e E. SHK, Goll 5l
FITAEH,  AR AR/ INZ TR I (WIAR I AR /M) o TXARAG JRATIAE Y 328 VA IR AN 06 25 R0 HE A 22 4 )

255 5.1: Btfindlinks UL HiE Jin. FirstChildBER M4y, BIEM I Hvisit, SO I=HiEAH .
2521 5.2: WERE, CEAEHIMURY A B [E) 44 70 2 R E

2> 5.3: IS RBEG T text 4 AN A . FEEAEY P KscriptOfKstyle> xR, KX EITGER
X Y e AN ] LA

521 5.4: ¥ EvisteREL, (HIHAEW O HANMKRAAIZE S, Wimages. scriptsfllstyle sheets.

5.3. ZiR[AME

FEGoH, —ARBATLLR I ZAME . FATCLAZ /T hER, 2t e o F2ME, —4


https://golang.org/

AR ARIRR EE, 55— R RECR RN R G R . TS 2 s i g S 2 3R [RIE R 2

AT R findlinks I EGHRAS . 5205 I findlinks 7] LA O & ARHTTPIE K, XEEIRATHA % iz
f7fetch. EAHTTPIERAENTEAE T RES I, Rk findlinks B T2MR[BME: HER IR AL R (5
HO~FWD,mmmmﬁ%Tu&ﬂmmﬁﬁm%m%ﬁ,mﬁﬁmmﬁﬁ%m,%u%ﬁmm@¢
R IXEREWIRFindlinks BRERIE T, RATHER BT 1/0004 1% S8 .

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. Println(link)

// findLinks performs an HTTP GET request for url, parses the
// response as HTML, and extracts and returns the links
func findLinks (url string) ([Jstring, 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 HIML: %v”, url, err)

}

return visit(nil, doc), nil

fFfindlinksH, HaktreturniEs), i@‘*&treturnﬁﬁﬁi[]j7**ﬁiﬁio Bl =Abreturn, ¥httpflhtml
PR BRI Tindl inks R . S —Abreturn BERIR ARG B, HAth P abisit

fmt. Errorf ( §7 8) Hth VEARE RIS B e W CindlinksBINEE W, 55 Mireturntf G f — A @bk
1S ERR B 25 FH P o



fEfinallinks™, FATLAUHRresp. Body B ], BEBNLAE TR . BAIRGo AR RIS & RIS ASBE A
MEIAAE, EERZXAEERIERGZMBITIE, WST RSO W2ERE . P HRAT T 20U 2R i
XEETHR .

U FH 22 3R [AIE bR BT R A A, R D AUE AR X E g A

links, err := findLinks(url)

WRFEANMEABAER, 7T EC % blank identifier:

links,  := findLinks(url) // errors ignored

— BRI AT LR 53— 2R [BHME R B E IR [BME, TR RIS T RoR T S findLinks A AR R DD fE
PR, X AE T T T TS e S A

func findLinksLog(url string) ([Jstring, error) f{
log. Printf (“findLinks %s”, url)

return findLinks (url)

MR HEEZ 2 SE R, AT MR B2 SR EE N Z R B S . BARAXIR D HBLAESE
b =R A, (HIXNMRFPETEdebughH R 5 (8, FRATH 75 ZE— 2B A) 5 n] Dl S B R BHE .~ AR
TSN 1

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

log. Println(links, err)

HERFR AR B 44 W] LA IE B AOR [BHE A5 SCo JUHARIR [MME RS AL ARAR R, SR T IXAE: :

func Size(rect image.Rectangle) (width, height int)
func Split(path string) (dir, file string)

func HourMinSec (t time. Time) (hour, minute, second int)

BARARF G ARES, EREADAHEE - MREVEHR - NELRL 7. i, LR, R
JG—"Mbool AU IR [FME RN BREUR TIZ 1T, errordS B HIR ME AR KBRS 2, 0TIk
ARIES], FAIA L BE GG a4, ENHIET R,

AR — AR EOR T 1R BME A R AR 4, B AZ R AU re turnif &) AT EUE IS ERAE S IXPRZ N

bare 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 HIML: %s”, err)

return

}

words, images = countWordsAndImages (doc)

return

}

func countWordsAndImages (n *html.Node) (words, images int) { /% ... %/}
IR BME SR IR T, RIEFTE R EME, £ LEPEF4, B—PreturniBA)EM T
return words, images, err

M NREE £ MbreturniB ) UL R VFZ IR FUERT, bare return A PUB/MRISER, (H2 134X
PARCERAR . 280001, AnSRARIA A AR o AR, IRAMER AT 24breturn®E 4 T+ return 0,0, err (Go
SABBEUE wordsHlinagesde BAAMIIFIAL, HERENINIE, HIHIELN0) | B —Lbreturnss
T return words, image, nil. FET LA LN, ANEME{# Hbare return.

25>] 5.5: SCHlcountWordsAndImages. (ZF%:>)4. 9wl 43 1q])

2] 5.6: 1&kgopl.io/ch3/surface (§3.2) HHjcornerek%, KiRFME T4, FHf# FHbare

return.
5.4. iR

TEGo P A — B R B 2 Be I Th )iz 4T . Eblllstrings. Containsflstrconv. FormatBool BRI &L, X & Fha]
REMIH AN T RIFIACEE, /RS TR JUPAS R, BRAEBERIR AR . AT HikiE o, tanis
TR AR . SFEOXMERIPERIRE 4, UL, MWERPIRE ] R IR,

A A B NS HGH 2 — B A, MEEIRIEIZ AT . tlitime. Date B3, 1% pR KA ]
H&SH G tine. TineXf R, BRAFRE— N8 (XD sEnil. ZMEHR T 25 Kpanic R .
panic/@ R HBMREBHIE T, FRokA THADCHKbug. — A RIFHIFEFKZ AN 1Z K Apanic i i .

X ORER > BRI 5 5 K ISR PR AE 5 IS AT . X R PUONEHR K I RGE 1R iR 25151
T ARFTEAT T/ OB I R BB 2 i e tR BRI AT RE, RA WA ZNKRES A4 SMEEERIEAS K
W, RO AMRAEEE . Kk, HAZERERE PR RS, BATL 575 2 3 BURN JR
A



FEGo R IRACER T, R P RAP TR N, R iy FH P F i (8 — A L Bl o, RE P AT RN
LA R

X TR RHBAT R (E R TUREIR MR E, AT SR B NEAMAR BE, B2 A, RALis
RS . WRISBERMER A A, BOMIR EME AT Do — MR8, 8% a4 ok Eoam,
cache. Lookup KM IME— JF Kl ik key AEAE, AR A AR T DA% I T 15 U412 .

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

W, SFERMWEEA L —f, JCHENT/08/EMS, HPRE TMEZNEREE. Hik, #sm
R B A A2 TR A 2R R, T2 errorsiAY,

WE Merror @ R, WAPKAS LE TR DRSS, DB RAEREZ .. IAETRNTA
i B Herror RAUA fE&ni 18i#F nonnil. nilEWAE KEGSITRHT), non—nilF/RKM. *FFnon-nil
[FerrorZ& &Y, FATAT LLid i i H error fIError B A ELH H th BRI ARG 745 (BB RS S

fmt. Println (err)

fmt. Printf ("%v”, err)

HH, YREUREnon—nilferrorty, HARKIIR BHEZ AR E K] (undefined) , LR E IR [HE R 1%
B 2E . R, A /DER S BRI R AR AR RIS, TR IR [l — 2o R M . betn, el R A A
RIS, ReadpR &2y iR [l o] AL EU 9 B LA R AE B o AT X PG O,  IEAA I Ab 3 T7 50N 1% Se Ab 2
XA TERE R, FRACER RS R . DRI R R IR [RME A TE M R U B, DU T AR A .

EGoH, BRI AT R 2R B4R E B, XSRS B AR — R U (A T R =2

(exception) , XfFFGoH M T AL MBUSAT RILEE R FHINE S . BARGOH &P FHLE], (A
S M H A AP A P 7 A 3 S R e ORI 8, Bllbug, T A IS S 7E RO R e v N 2 A8 S ) A
R A TGol) 5 HALHI A THEAED. 941

GoIXAFBLTH AR JEL A 36 A NAZAE PR AR H AR BRI R T 5, KX MR DU W RO il e 2=
RAL R R, XEE TR E R . SEMEFHERECEERE LG, XMHRSR
HER AR SR Rl 48 2w ] 7, X efE B R HI M, TiER e A A iR

FELE, Gofd FZHIEHLE (i fflreturn) AbEESEH, X4 /5900 A 5 AETE £ [ 56 vE A 1R Ah B
5.4.1. FHRACFE S

2 R ER O TR [ BRI, I A N R I B 75 s B R . RSB LIS R, AR A BTy
X ARBADRE S W I TR

B, WM R AR R, XEWRE R EANFRET IR, S BOZ R R, T
M, FRATLAS. 3T indLinks BEEE A F. IR findLinksXthttp. GetFIidH %M, findLinks<> B



B IXANHTTPAE 121 [B] 451 FH 3

resp, err := http.Get (url)
if err != nil{

return nill, err

L%Fhtml. Parse MY, findLinks A& E R [Alhtml. Parseff)&iix, BRSO EEE R
1. SR KAELEMENTAR; 2. url O XEEEA B TH R, findLinks2 4 1E# KRG
HOR A 250 F

doc, err := html.Parse (resp. Body)
resp. Body. Close ()
if err != nil {

return nil, fmt.Errorf(“parsing %s as HTML: %v”, url, err)

fmt. Errorf B H] fmt. Sprint FA% AL VRE B IR E] o FRATTAE 122 e SOt A I A AR ) B S0/ 2 3
JIRRT RS 2o MEHR A Hmain R BUC BRI, HHR(E BN IR BETE M7 B0 MR R 2 5 R A RER B, widR e
(] T T Je) T e 25 P8P R -

genesis: crashed: no parachute: G-switch failed: bad relay orientation

HI T AR R B R LB AL A e R, PrRUEHRAE B N S RS AT e B R (S BT g
R, FATHT LLE K Ugrep ) T RALBEHRE S (FEE: grept —MCAMRTH) .

I SRR A SN, FRATTE A R R A5 ST i AL T R R R VRS I . IO B E R RS B ARIA ) — 2
P, BIVARR] A0 b i 7] 0 P PR ] — 2 R A0 [ PR R A ) S AT AL B 75 2K AR

PLOSEL A4, OSELEAfR A #E (Wlos. Opens Read. Write. Close) iR [mlFEE NS 1% B HE IR AN AL
BRI A CandehliR, SO HSRAAAE) WA SCHE4, IXFE R A & RS B AR5 BN 7 R

X s 2.

—RIME, SRR (0 2R G RS EUE SR AR N BT SOBRHE RS 2 IR iR [ 45 1
W%, AAEE SRR 2R E R A EREL, i url #htnl. Parseik [Al FEH R

IEFATRE B AL BRI 55 RS . WRER IR AR AE AR TER, B AN T ) 2. — A
W R e OB SR MO R A o AR EEKINT AT 7R 22 PR ) = X e 1) 1] B e s A 8, B e PR
fifll A E A

gopl. io/chb/wait
// WaitForServer attempts to contact the server of a URL.
// It tries for one minute using exponential back-off.

// 1t reports an error if all attempts fail.



func WaitForServer (url string) error {
const timeout = 1 * time.Minute
deadline := time.Now().Add (timeout)
for tries := 0: time.Now().Before(deadline): tries++ f{
, err := http.Head(url)
if err == nil {
return nil // success

}
log. Printf (“server not responding (%s);retrying:”, err)

time. Sleep (time. Second << uint (tries)) // exponential back—off

}

return fmt.Errorf (“server %s failed to respond after %s”, url, timeout)

WRER R A G, B IOIERSHEAT, BATHAT DRSS =FPskng . AR5 BIFaRIE . RE0E
B, XM A BN AEmain P AT PR S, RN EARSRER IR, BRARZEHR R RE R A
WEA—-FE, BUER] T bug, A RELEE BRI -

// (In function main.)

if err := WaitForServer (url); err != nil {
fmt. Fprintf (os. Stderr, ”“Site is down: %v\n”, err)
os. Exit (1)

M 1og. Fatal fA] LASE Rl ACASIA B 5 ESCHIRIIRCR . Tog P IPTA B3 ARBRIA S AERHRAE B 2T

R ERSE

if err := WaitForServer (url): err != nil {

log. Fatalf ("Site is down: %v\n”, err)

K RLIZAT 1R 55 % H R BN A T A% 2, i 22 B3 D RAR AR A & e 245 B A% =X

2006/01/02 15:04:05 Site is down: no such domain:
bad. gopl. io

FATAT LA B LogHIRTERAE SR RN AIE S, — M=, ATgME Sy Bl 24 .

log. SetPrefix ("wait: ”)
log. SetFlags (0)

VIR A, FATAF Em R E R 7, AREPWRFIET. AT L logtuf
AR



if err := Ping(); err != nil {

log. Printf ("ping failed: %v; networking disabled”, err)

B B R R RS R

if err := Ping(); err != nil {

fmt. Fprintf (os. Stderr, “ping failed: %v; networking disabled\n”, err)

Log @ B FTAT bR B 2 DN B50AT AT 15 1) 7 5 B 9 I 0A T4+

WA, W SE RS FRATA] LB RS B R

dir, err := ioutil. TempDir(””, ”scratch”)
if err !'= nil {
return fmt.Errorf(“failed to create temp dir: %v”, err)

}
// ...use temp dir---
os. RemoveAll (dir) // ignore errors; $TMPDIR is cleaned periodically

L os. RemoveAl 12 R, (H BTG I A b iR A B . 1K O ERAT R G025 RIS BE IR I H
3o B, BAAREFERAAEETR, (EREF R AEAN S RS2 BIFEMT o AT TN AZAE BRI eR K
Ja, HRIRE REHRIRAC BRI SIEE, R phog RS AN IRIN,  URBOZAEE IR TR E

EGoH, H5IRACTEE —EMEFI i Xk . R AT REE G RMUE, FRATE 5 AL EE M 12 484X
O AAE AL B R T (AR AD 2 AT o ISR IR 2 SECRBOR [H], H 4 B 38 AR A R FE e ] seili £
Hedr, 10 N E AR R EUA T . Gorp R A RIS g5 0 JUFAR A, 502 — RAIMPIaHE &, Bk
HRRRA, 25 R R S bR B

5.4.2. XAFgEREHR (EOF)

PR SR Bl 2 R R, XX Zum PR AT BE SR, HEXRERFME, XEAEREAER. |
SR, FEF AR IR AR, VR AR RS o AEFRATTE B IXARE— A T MO B 0
USRS T SO KR, BGOSR TR B R R M. /N T SO R, % 2 B S i

[t %E R/ I ECE BRSO A R o 3R 2 S B0 F 5 0 2070 ) AL PR S AR S AR SRS AR A 1R o Bk T IXRE Y
JEAL ot PRUEARAT Hh S5 PR 51 A TR R IR IR [B] [R]— MR ——1 0. EOF, 1ZEHRAE ot g X

package io
import “errors”

// BEOF is the error returned by Read when no more input is available.



var EOF = errors. New("EOF”)

VA R s R R e, wn] DS X AN R . TP FRs T e bR R N SR B R
DLREIW e 4508 . (4. 3ffchartcountFE 7 B R T 88 & & 1ARAE)

in := bufio. NewReader (0s. Stdin)
for {

r, , err := in.ReadRune ()

if err == io.EOF {
break // finished reading
}
if err != nil {
return fmt. Errorf (“read failed:%v”, err)

}

// ...use re

PR SRS AUX PR AN 5 B Z 1A, Frlio. EOFAT [ 52 1S R (5 B —— “EOF” o XFFHAh4SR,
FATAT e 7 AR RS B A AR RN, IS IRATAN REIR 0. EOF—FER I ] 2 I HHRE
Bo FET 119, FATFEH R G IRIX 70 L[ E IR IR 1E

5.5. BREUAE

FEGoHd, MBI EIES —2R{H (first—class values) : PREUVGHARE —FE, PAEZRA, AL EZS
HAhAF 5, (b5, MEREGRE . X EREUE (function value) FURHAIZEMIRECRA . I FUiF:

func square(n int) int { return n * n }
func negative(n int) int { return -n }

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

f := square
fmt. PrintIn(£(3)) // 79”

f = negative

fmt. Print1n (f(3)) // 7=3"

fmt. Printf ("%T\n”, f) // “func(int) int”

f = product // compile error: can’ t assign func(int, int) int to func(int) int

BRI Z{E e i 1. P AME i 11 B EUE 2 51 fgpani e iR

var f func(int) int

£(3) // BEALFRIE nil, & 5lEpaniciik



PREUE R LLEnil LB

var f func(int) int
if £ !=nil {
£(3)

(B R BB 2 AR ANTT LLAL ), B ASBE ] e BB Aymap ke o

PR AR S BATA AT LOE i Bi RS HAL e B, TR ANl AT 8. e A S 2 XA P 7. h
i AR 7 1 I IR AN 45T o strings. MapXf 45 8 T EJREAS T A7 fladd1 & 8, IR & addl g
B IR [MELZE R — S ) 34 R R [ 45 T T

func addl (r rune) rune { return r + 1 }

fmt. Println(strings. Map (add1, ”“HAL-90007)) // “IBM. :111”
fmt. PrintIn(strings. Map (add1, ”“VMS”)) // “WUNT”
fmt. PrintIn(strings. Map (addl, “Admix”)) // “Benjy”

5. 27 I FindLinks R EUE A 1AM BN pR Kvisit, i P ANERAE T HTML U 19 T A 45 o 8 e fE, AT AT
LIORE 3t [ 25 i B IZ AN RV E 25 R HZ B 1, A IRATTAT LA AT D )32 48, AT 45 AT AN AT #
.

gopl. io/ch5/outline2
// forEachNodeft X &4 ix, #<1 Hpre (x) flpost (x) »
// prefilpost#R & AT IEN
// WA AT, prefi i A
/) W% R JE, post#EiA
func forEachNode (n *html.Node, pre, post func(n *html.Node)) {
if pre !'= nil {
pre (n)
}
for ¢ := n.FirstChild; ¢ != nil; ¢ = c.NextSibling {
forEachNode (¢, pre, post)
}
if post != nil {
post (n)

ZRRBERERA B EASEL, IS, S TR T R BN DG o) 5 A . XA Bt 4 & BRI R
. 22005, BAERA A startElemenflendElement P> B #5044 HHHTML 7T 3 BT AR bR 25 A 45 A b
ZE<b>. .. </b>l:



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)

E AR fmt. Print £/ — A/ NI I AERE . Yoks R A AR 54T B Z AT — 22 0 . fE
Bl o, BRI SR TE dep th+ 2 SO M2 A%, FRETHY "7, BReJm PR a0 EHHTMLAR S

WRIRAG N X FE A forEachNode:

forEachNode (doc, startElement, endElement)

S Hrout linefEFPALE, FAE 2] T BN VELN ) UL 4544 -

$ go build gopl. io/ch5/outline2
$ . /outline2 http://gopl.io
<html>
<head>
<meta>
<{/meta>
<title>
/title>
{style>
<{/style>
</head>
<body>
{table>
{tbody>
{tro>
<td>
<a>
<{img>
{/img>



Z.>] 5.7: 5e¥EstartElementflendElement BR%r, f¥H g i FH IHTMU Ay e 9% . BoR . Hy Ve RESs &4,
AR S AN TCEREM (< a href="...7>) . [RGB EE % T4 5 nsE (B
MKimg/ DR EKing></img>) o MBI, AR 74 H iR ER . ER11E)

“x>] 5.8: 1&prefpostef#, fFHIR AR /RAAIFIREME . R [Alfalsel), FikforEachNoded )i
Ji. A FESUE RIS %% S ElementBy IDER AL, HR45 FH F i AN 1d B EE — MAA 1% 1 dJT = HTMLIG 2R,
BRI S, &

func ElementByID(doc *html.Node, id string) *html.Node
“:>] 5.9: Y5 Kifllexpand, FEsH I foo” BT (“foo”) IR [FIME .

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

5.6. EZRE

A R HA R B s B gaEE S b A B, R R B (function literal) , IRATAISEEX
— BRI, AEEFFREX TR D REUE . AT IR AEEM R EE WAL, DOAAE T func R 5 )a
BAREAY . REEFmER - MREN, ERMERRECOYE 4 B % (anonymous function) .

PR T R SO VPR I A P I R B, P e IR, AT A S Z T strings. Map i
H:

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

FEONE BN, xRy e R T CLUT 1) SE R IRVE IR (1exical environment) , IXEBRE
TERRE 3 LTI BR AT DL G| -z R B AR &, W R ] s :

gopl. io/ch5/squares
// squaresi [A]—/ N 4 B HL
// % 2 PR BRI B AR 2 R AN — AN
func squares() func() int {
var x int
return func() int {
X+t

return x * Xx

}

func main() {
f := squares()
fmt. Println(£f()) // "1”
fmt. PrintIn(f()) // 74”7
fmt. PrintIn(£(0) // "9”



fmt. PrintIn(f()) // 716"

PR % squaresiR [\ 55— KA func O int IERE. Xfsquares)—RiIHH S AR —RR AR g x IR [
—NEL R BRI A R, R B S e x L, FRR EIx ST . B8 IR
squaresif, 4G MR, FFIRE—NHE L RE. HELREERIER LS AT,

squaresfIBFiEH, HREUEAMNALE — &8RS, Eid3 TIRE .. fEsquares i R 4 P30 R £00] LA
Vi 0] FI B Frsquares H ) R AR &, IXEIREE 4 R fMsquarest, FEEESIH. XeRiEET
5| F 2R R BR B AT B (I 5L R o Gofdi RS (closures) FRSZILEREE, GofE/F it g Kt ny
P A

WX, BATE IR E R ar B B E R AR EE : squaresiR G, AZE xR EE A MIAF AL
T

BRR, BANT IR A FEARVERG T, BRI R €SI SR, NIRRT A
HIREE, RAT5ER T AT ERAEA W UT A Har i RE 152 >0 JATTM A AR ie 6 i — HiRRE, IR
U ORAZIR 22 2T, REA Bl e . BN IRIE A TT B IRFE 0 T -

gopl. io/ch5/toposort
// prereqsitisx | BN URAE AT E RFE
var prereqs = maplstring][]string{
“algorithms”: {”data structures”},
“calculus”: {”linear algebra”},
“compilers”: {
“data structures”,
“"formal languages”,

” . . ”
computer organization ,

I

“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”},

PR AR AN R . WBES B, BT EACPE AT O . B I T o iR AR, R IR AR
AR HIR ZR . AR, BIFPNGZ I, XM WM s A 1, A BRI Z . AR
RS R 7RI, TG TH & ERNRERF A

func main() {

for i, course := range topoSort(prereqgs) {



fmt. Printf ("%d:\t%s\n”, i+l, course)

func topoSort(m map[string][Jstring) [Jstring {
var order []string
seen := make (map[stringlbool)
var visitAll func(items []string)
visitAll = func(items [Jstring) {
for , item := range items {
if !seen[item] {
seenl[item] = true
visitAll (m[item])

order = append(order, item)

}

var keys []string

for key := range m {
keys = append (keys, key)
}

sort. Strings (keys)

visitAll (keys)

return order

e A PR EHOL VTR, RATBAUE e MR (FE EIKE5H, BATESRF T
visitAlD) , FAREARBIREL XN E. WERAD P, M ETE SvisitAlIghE, Al
(B WESUENEEREATE AT/

visitAll := func(items []string) {

/.
visitAll(m[item]) // compile error: undefined: visitAll

/..

fEtopsortH, B Xiprereqst HikeyiF, FiAMHvisitAll. K NprereqsWif B2 ) imAs 2 & 5 44
Mmap, Bt CAECHE (K038 5 Ik 7 2 [E 2 1), X R MRE VREEIRIZ AT topsor t 159 21 i 4 i #2& — £, topsort
A 25 R

1: intro to programming
2: discrete math

3: data structures



. algorithms

: linear algebra

4

5

6: calculus
7: formal languages

8: computer organization
9: compilers

10: databases

11: operating systems
12: networks

13: programming languages

LA TE B findLinksIXAM o AT EE S 2] [ 1inks BT, KR EE ar 44 NExtract, £E5/\FEL
M HRAHBIEA R FriEARERE I N, HTERERvisi tiRE. 1% 2 RE TR HTIERR
Y F . fEExtractH, i forEachNoded# JJHTML T, HHTExtract H 75 EAE )45 By EelE 45
A&, FrLLforEachNodeHpost S #i £ Anil.

gopl. io/ch5/1inks

// 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) ([Jstring, error) f{
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 HIML: %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

T AR S 2 BT B A B T G, IRAE L inks FARRE IO AS e href JB M 0 R UG, T @
resp. Request. URLFENT G HME . AT, IX UL DA4axt AR I 00778, T DA E ##ht tp. Get Vil .

P4 AT PR A% o 0 B 2 S i 3k 7 8] o 7E topoSort 7, ©& feon TIRFEM e [y, 7£ M TIHMHL
T, BATE oI A e . 8 E, BAIS AR PRIR LS ) L se 4 S

ARSI T AR RN R S E R NG IR DT R SR — S A . AR DT IR SR P
FATURBOE L ystring R, S EIE S NN TR A —IRE. RIPUTE R, SiRE—4
VIR TCER . IXEETTR XPIMABIRF DT R B A AR5 07 10 513 B B A e s e 7 1) »
breadthFirst BRBUIEATEIR . N 1R FE—DICRPTT P, A H4E 17— map.

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

if !seen[item] {

seenl[item] = true

worklist = append(worklist, f(item)...)



WA TR SR IIREE, appendIZE “f (item)...” , &FFREIN—AHuE— M INE]
worklistH,

ERAI TN ES H, TR IR Rurl. crawl BB URLE Y, TEEUL A i, I X S5
BRI, AT crawl {E S HfEH %S breadthFirst.

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

return list

N TSR G U7, FATH a2 AT SN S U E N PAR A VT [ ur L

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

EBRATIM https://golang. org JF4H, NIRRT K% H 45 R -

$ 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

BT R DL B R L2 R SN IR A A RE R, REFP B AT AR

2:.>15.10:  #EEtopoSort ¥, MmapfUB U1 B key KIS . S0UESS RAVIEMTE (45 RAME
—)

25215, 11 BUELMEARKIZIMIERAR > BN T RTE RIE. 583 topSort, (&L AERLINAT A [ FhI3E

25.>]5.12: gopl.io/ch5/outline2 (5.57%) HstartElementFlendElement3LH T 4 /A &depth, HE


https://golang.org/

IEsOnE S %, I Fout line IR AL &

#:>]5.13: Bfcrawl, FHARGEADUN TR, SER, WLIGIEH SRR TH. JREFERE
JRGEI 2 R . RBEWIAE T fEgolang. org I, BiAELRAFvimeo. com UL

25.°15. 14:  fiiHbreadthFirsti i HABKHE A . Eeln, topoSortfil i M IRIEHIG X R (HHED ,
NN SHLR SRR R R, ARPTESRTT I A Bub kg CERED .

5.6.1. . HRIANAZE

AT, R AGoITEAE I — B 155 AT B, SRl R A R R . B 2505
FIFE P Lt AR XA [ E SR IR

FREIXAFE AR IRECERE SR S H SR, FRRE ESRMNBR . AR T T AT T 3RATTH B BUE R 5
R . R IR ERIS T 25 Nostle Jy T AEARS T8, FRATZIE 1 BT (0 57 o AL 2R

var rmdirs []func()
for , d := range tempDirs() {
dir := d // NOTE: necessary!
0s.MkdirAll (dir, 0755) // creates parent directories too
rmdirs = append (rmdirs, func() {
os. RemoveAll (dir)
1)
}
// ...do some work-
for , rmdir := range rmdirs {

rmdir() // clean up

AT RE IR BIN R, ot A BAETEA A R R dRE — DT R R A &, AN AR S i B A —FE
B HEA AR R dir. fREVER, TR EIRA.

var rmdirs []func()
for , dir := range tempDirs() {
o0s.MkdirAll (dir, 0755)
rmdirs = append (rmdirs, func() {
os. RemoveAll (dir) // NOTE: incorrect!
})

e R JR RIE TR AR BRI A2 BIRERF T, forfBMMEA) I VBT WESR, 15 Edir e
ARSI AR ] A AR T A A AR R A A R . REOER, RAUE e
FIAREA AR A A, TARIEA LRI N ZIME. LAdir mfl, JE8E e AR EHrdir i)
5, BWERIREDPATH, forfBA LMK, dirh A ESET e —UOSMRINE. XEWE, RO



os. RemoveA 1 1) FH A 3 #0824 TR 1 H %

HH, N TR, BTSN SRR RFE KRR, AR RREIA. T
A Edir, BEARIXERRR AR, EHRAH.

for , dir := range tempDirs() {

dir := dir // declares inner dir, initialized to outer dir

/]

A [ EAMLAFAE S T range MR, £E R B]FF, XPAEIAAZ &1 A7 A2 R 9 i) AL

var rmdirs []func()
dirs := tempDirs()
for i :=0; i < len(dirs); i++ {
os.MkdirAll(dirs[i], 0755) // OK
rmdirs = append (rmdirs, func() {
os. RemoveAll (dirs[i]) // NOTE: incorrect!
)

WRAIRE FHgoili ) (3F/)\FE) BiEdeferiit] (5.871) SAFHEIMIEM G, XA Zgoiideferd B FE
1, TR eSS EASE NG, BT R EUE.

5.7. A[ARZY

SRR AR R BRI AR S Bk . A1 B2 fnt. Print EAMISREIRRH. Printf & EHl—
NS, ZREREE N R S

FEFR TSR, KEAESHINERN RGNS ECRA AT EAmsess «.. 7, RRRZRE
SHENEEHENIZRE S

gopl. io/chb/sum
func sum(vals...int) int {
total = 0
for , val := range vals {
total += val

}

return total

sumpR R [FEE A int B EHIA. EREUAT, valsBE M RRAN] intiIVl 7. sumA] DHRIER
B int HSHL:



fmt. Println(sum()) // 707
fmt. Println (sum(3)) /] 73
fmt. Println(sum(1, 2, 3, 4)) // 710”7

£ B AR, A R N, PR RS ER R BT, R RN
SHUEEPOR R RIFGSHELRYI A KR, ATz fe#Essun? RTERE NS 8)EmE
HIERT. THEAARISTh RS EAME] 5 iR — SRR

values := [lint{l, 2, 3, 4}
fmt. Print1n (sum(values...)) // 710"

HINMEAT SRR BN, ... int RSHITNEERREGI A, Ecbr b, TS HR ALY
FAERZHUN R EEA R o

func f(...int) {}

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

AR SHRBEH W TG ER S . R Perror f EIIE T —ANLMT ST, Stk U0 s
RIEE . BB KRS — Rl A a4 0, AR 2 S 4R BOmT LAY int £ XURS AR AL 745
Fio

func errorf (linenum int, format string, args ...interface{}) f{
fmt. Fprintf (os. Stderr, “Line %d: ”, linenum)
fmt. Fprintf (os. Stderr, format, args...)
fmt. Fprintln (os. Stderr)

}

linenum, name := 12, “count”

errorf (linenum, “undefined: %s”, name) // “Line 12: undefined: count”

interfac {} R BN B Ja — D SHOT URIUE R SR, RATSAERTEEH 4.

252]5.15: ' 5RMsumf il 2 S E R Bimax flmin. FEAMESE, maxfminiZ W 4b3#E, HmE £/
BN SEI A .

2.>]5. 16: W5 ZZSH A strings. Joins

2:.515.17: 95 ZSHANIEl ementsByTagName, pREHEI—ANHIMLES S L AT EBEN IS4, &
[H] 5 X e pR S A VLRI T A e R . NG H T 2401

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

images := ElementsByTagName (doc, “img”)



headings := ElementsByTagName (doc, “hl1”, “h2”, “h3”, “h4”)

5.8. DeferredpR %y

fEfindLinksff 7, F-AITHhttp. Get B% HAE Nhtml. ParsefIHIAN . RAurl i A 2 K ZHTMLAE =
), html.Parse Al PLIE® TAE, {H5Zhr b, urliBMFAINERESE, wlaeel ), diseAoieH . K
XA RN BAL 45 htm]. parse, 274 ANR G R,

AT AT 3R BHTML 02 1 %0 B DT RO RR . title BB te & iR 45 25 % Al flIContent—Type £, IR K
WA NTIML, B &bk B0z, R EES R,

gopl. io/ch5/titlel
func title(url string) error {
resp, err := http.Get (url)
if err !=nil {
return err
}
// Check Content-Type is HTML (e.g., “text/html;charset=utf-87).
ct := resp. Header. Get (“Content—Type”)
if ct != "text/html” && !strings.HasPrefix(ct, “text/html;”) {
resp. Body. Close ()
return fmt. Errorf ("%s has type %s, not text/html”,url, ct)
}
doc, err := html.Parse (resp. Body)
resp. Body. Close ()
if err != nil {
return fmt. Errorf (“parsing %s as HTML: %v”, url, err)
}
visitNode := func(n *html.Node) {
if n. Type == html. ElementNode && n.Data == “title”&&n.FirstChild != nil {
fmt. PrintIn(n. FirstChild. Data)

}
forEachNode (doc, visitNode, nil)

return nil

TR T IS TR

$ go build gopl.io/chb/titlel

$ ./titlel http://gopl.io

The Go Programming Language

$ ./titlel https://golang. org/doc/effective go.html



Effective Go — The Go Programming Language
$ ./titlel https://golang. org/doc/gopher/frontpage. png
title: https://golang. org/doc/gopher/frontpage. png has type image/png, not text/html

resp. Body. closelH T 2K, XR&N T HitktitlefEPTHPATERE T (RMERBLEAT RO #SH T
EE, MEERBREE S, RELHENHHREA L, e E IR ARG BORM N XE . 11Gols 5 A 1
defer WLl ] ALK 2245 fa] L.

PR R T AR R P pR Al v RN BB Fdefer, MIEML T defer TS EAEVE . Hdeferifi FJMiHAT
i, FRYEdefer)5 M BRES B IR AT . HBIH A 1Z%deferiBim) B REIAT 5 EERS, defer/GREA &
AT, DS deferiBA) M REZE T returnIEH 455, &2 H Tpanic FEAIFHEE K. /R0 LR
— DR HAT 2 Sk defertB ), EATRIIATINT 5 75 BRI AH X .

deferiBH) & # T RO BE R OB, WndToF. SCMl. e, WiFiEse. s, Bldi. @iddefertl
Hill, NeREEH L E L, FEERIEEAEMPATEER T, RIRBER . BRI defer N 1% H I IRIE1E
REVEHNEA G, £ FHPCHEY, —%deferiB)Z R T 2 BB G resp. Body. Close

gopl. io/ch5/title2
func title(url string) error {
resp, err := http.Get (url)
if err != nil {
return err
}
defer resp.Body. Close ()
ct := resp. Header. Get ("Content-Type”)
if ct != "text/html” && !strings.HasPrefix(ct, “text/html;”) {
return fmt.Errorf (“%s has type %s, not text/html”, url, ct)
}
doc, err := html.Parse (resp. Body)
if err !'= nil {
return fmt.Errorf (“parsing %s as HIML: %v”, url, err)
}
// ...print doc’s title element-

return nil

FEAL PR HAR BRI, AT LR A deferL,  ELAMXS SCPF AR

io/ioutil

package ioutil

func ReadFile(filename string) ([]byte, error) f{
f, err := os.Open(filename)
if err != nil {

return nil, err



}
defer f.Close()
return ReadAll (f)

B AR H R (9. 25)

var mu sync. Mutex
var m = make (map[string]int)
func lookup (key string) int {
mu. Lock ()
defer mu. Unlock ()

return m[key]

WIS AP, defer Lt B A Tic sl iy g AFIR H %, T #IH ibigSlowOperationi %, H
FE H traceid sk B BRSO . bigSlowOperation# iy, tracessiR[al—/eREfE, ZREEHSAE
bigSlowOperationiB Hilf# iR o ik ixFhr s, FRATTRT LR e i — 2% i ) 42 il R 250 N 1 RI FTA ) H
M, EEALOCHERBAETE, f 7 fstart. FEEE A AEEiCdeferiff) 5 1 BE
Ty WWAZAE N PAT R SRR BT, TIARXEIR I AT, A2 HRAT .

gopl. io/chb/trace
func bigSlowOperation() {
defer trace("bigSlowOperation”) () // don’t forget the
extra parentheses
// ...lots of work-:-
time. Sleep (10 * time.Second) // simulate slow
operation by sleeping
}
func trace (msg string) func() {
start := time.Now()
log. Printf (“enter %s”, msg)
return func() {

log. Printf ("exit %s (%s)”, msg, time. Since (start))

fF—1kbigSlowOperation®{ i, FEFFE S ICFRBAIHEN, BH, FEntE. (FEATHtime. Sleept
FU— A FERT IERAE)

$ go build gopl. io/ch5/trace
$ . /trace
2015/11/18 09:53:26 enter bigSlowOperation



2015/11/18 09:53:36 exit bigSlowOperation (10.000589217s)

PATRIE, defertfi A B BRI B S AEre turnifif) BHTIR [M{E A8 J5 AT, SR N7E B 5 ST 44 B
BT LAY )z R BB IR MME AR AR AT AR, FTBL, ST R BCR H defer WL, W] AU 22 55
iR [AE

Lldouble s BN :

func double(x int) int {

return x + x

BATAFEE G L doubleffiR [FIE, FindeferiEf], FRATHLAT LAZEdoubl ek BN, 4t S48
DL IR [EIE

func double(x int) (result int) {
defer func() { fmt.Printf(“double (%d) = %d\n”, x,result) } ()

return X + X

1

= double(4)

// Output:

// “double(4) = 8”7

Al fedoulbe LI T, BAHXANEIGHER, EXNTAETF ZreturniB AR S, XAMHEIY
REH.

PEIB AT [ 44 PR 55 mT DU e e H0K (9] 25 18 FH 2 F iR e 4

func triple(x int) (result int) {
defer func() { result += x } ()

return double (x)

}
fmt. Println(triple(4)) // 712

FEEAE ) deferiB M)/ BRIER, DUVRAEREIUT S G, XEHGE R REA 2T, T
FIAIS 2 FEARGR AR TTRER, BUATERTA U AR B2 T, BOA S ek .

for , filename := range filenames {
f, err := os.Open(filename)
if err != nil {

return err

}
defer f.Close() // NOTE: risky; could run out of file



descriptors

// ...process f--

— R RIS R RAEIA AT I de ferif FIRE 2 73 4 — SR B, FERFRAEIANS, XA PR AL

for , filename := range filenames f{
if err := doFile(filename); err != nil {

return err

}
func doFile(filename string) error {
f, err := os.Open(filename)
if err !'= nil {
return err
}
defer f.Close()
// ...process f*-*

NS £ feteh (1579 MR, FRATRht tpii RiAE 85 NI ST M AN A2 A As 4 H i e
HA i@ path. Based tHur LERA2 1 5 — BAF 3044

gopl. io/ch5/fetch

// Fetch downloads the URL and returns the

// name and length of the local file.

func fetch(url string) (filename string, n int64, err error) {
resp, err := http.Get (url)
if err != nil {

nn

return ~ 7, 0, err
}
defer resp.Body. Close ()
local := path.Base (resp. Request. URL. Path)
if local == "/" {

local = ”index. html”

f, err := os.Create(local)
if err !'= nil {

return 77, 0, err

n, err = io.Copy(f, resp.Body)
// Close file, but prefer error from Copy, if any.
if closeErr := f.Close(): err == nil {

err = closeErr



}

return local, n, err

Xfresp. Body. CloseZEIR I HFEANIE L WL T, EHAMMER. FHl4, @ifos. Created] - XHHATE
N, TERHSCHE, FATEAXIE. close X Hdeferfliil, FENIX &= —b s R, 2 R
i, JUHAENFS, B NSO R A RS R 24 B IR B SCAF OGN [ At T SR Ve A 2 ST G AL I 1) e A=
B WRER FEEEE B, MENTEIR DOV E NRIEEI. Wik io. CopyMF. close#BRIM T, AT
THfio. Copy Mk R(E B RBG AR, FONERTL, close KA, FHA N REHI M @ AR .

24515, 18: AMEMFetchfI4T N, BEEfetchpi®h, ERAFHdeferMLH|SEH CLE,
5.9. PanicH®H

GolI2RT R Gt AR I AR 2 4R, (B Sei R BB TR &, gl vs i i . =451 H
&, RUIEITHIER S T ipaine T o

—MRIM S, MpanicH i KAER, FEFSHBE T, FFZIHATE Zgoroutine (W] LUGIRE RS, 1E
E8EAVEMANY) THIEEM RS (defer MDD . FifE, BERBIFMEHEER. HEERARE
panic valueMleR 3 BF3ERIRERE B . panic valueld ¥ &FEFEREE. XI T84 goroutine, HE
BRI H S AT, KA panichf (1R E0HHMEARIRENS . 8%, RINATERKBITRET LT
ML, HEGECRERMEE T B rehikdE. Hik, ERES W EHRER, —8aKpanic i H I H
HEE %,

ARFTA Mipanic i #OR BIg T, HEFHM A B panic R iith & 51 &K panic 2% ; panicl 32 1E
MHEAE NS BREARIZRAE NS AR, BATHN Z I fpanic. b, HFEFEEE 7 HAEH
EARTRERE N H A7 -

switch s := suit(drawCard()); s {

case ”Spades”: /...
case “Hearts”: /] ...
case “Diamonds”: /]
case “Clubs”: /] ...
default:

panic (fmt. Sprintf (“invalid suit %q”, s)) // Joker?

T =5 B AT 20 A I AT BT IR OGS, (ERXIR A S PG - FRAIEIREERME 2 1EHRE S, B
RESE PRI R ISR, RIWATREMAW S, MIESEEIT N SR EAm.

func Reset (x *Buffer) {
if x == nil {

panic ("x is nil”) // unnecessary!



}

X. elements = nil

EIRGo I pani cHLEI R, T HABE 5 105+ %, HpaniciEH 5 —LAF. B Tpanicex51EFEFF I B
B, Hitpanic— MM T EA R, WA WESIVIZEA 2 Biar (R SUA AR B SRR AR
FAAERRIR, P DL T KB, AR %A F Gof (i AR B, T AN Epanic, &R
Bte FEMEAERIREFP T, ARIAT CATORE SRR R, A0 AN IR AN . R 0 0 B B2 R IO T/ OB A 1 0 1%
WAUHERIALEE, Sl AT 30, w2 Go R B R ML o

% ffiregexp. Conpi 1B, B KO IE I 2635 1040 AT A FTICREME I 59 AR IE DU BB TS 25
W, BRI HER . TS TE B AR R MR, SR 7
AHR TR R, RATSIL B A — Bk, RAATTAONT = — e &R T
ABLZ IR, % panic F3% .

RS, REHFIENRIELEFZAE FHIE (string literals) , Kitbregexp@ iRt T H3E K%
regexp. MustCompi lets &4 N B &4

package regexp
func Compile(expr string) (kRegexp, error) { /* ... */ }
func MustCompile (expr string) *Regexp {
re, err := Compile(expr)
if err != nil {
panic (err)

}

return re

2% o HUE AU P A8 AT RAREBE £ F N B (10 LR U RA O B 20 1) A2 B fE -

var httpSchemeRE = regexp. MustCompile (" "https?: ) //“http:” or “https:”

AR, MustCompile NEEFEWAAIVEIIHIN . PRELA HH IMus t T8 & —FhET X R B 2 20, b
template. Must (4.67%)

func main() {
£(3)
}
func f(x int) {
fmt. Printf ("f (%d) \n”, x+0/x) // panics if x == 0
defer fmt.Printf("defer %d\n”, x)
f(x - 1)



B EEE AT R T

£(3)
£(2)
(1)
defer 1
defer 2
defer 3

21 (0) BT, A Apanicitd, ZHITBIERHAT RIS fmt. Print FHHA]. BT WHAATIE, panic
R E B atdat CRmE R -

panic: runtime error: integer divide by zero
main. f(0)

src/gopl. io/ch5/deferl/defer. go: 14

main. f (1)

src/gopl. io/ch5/deferl/defer. go: 16

main. f(2)

src/gopl. io/chb/deferl/defer. go: 16

main. f(3)

src/gopl. io/chb/deferl/defer. go: 16

main. main ()

src/gopl. io/chb/deferl/defer. go: 10

PAVET —TRER], Ry Mpanicit ik =, BHIERER 13 35t

RNTFAECWIA S, runtimeB RVFRE T S5 HEARAS B . £ T HMIE T, FRATEE Enainkk i H LR
W HprintStack¥i H HEAR(E S

gopl. io/chb/defer?
func main() {
defer printStack()
£(3)
}
func printStack() {
var buf [4096]byte
n := runtime. Stack (buf[:], false)
os. Stdout. Write (buf[:n])

printStack@)faifbim ™ (P R £ZprintStackffmH, AEFEpanicIHEFE) -

goroutine 1 [running]:



main. printStack ()

src/gopl. io/chb/defer2/defer. go: 20
main. f (0)

src/gopl. io/ch5/defer2/defer. go: 27
main. f (1)

src/gopl. io/chb/defer2/defer. go:29
main. f(2)

src/gopl. io/chb/defer2/defer. go:29
main. f(3)

src/gopl. io/chb/defer2/defer. go:29
main. main ()

src/gopl. io/chb/defer2/defer. go: 15

Fepani cHLHIZE L HARIE = 2 W HLHI 38 T RE2 114, rumtime. Stack Y] AEH H O 2 HORE I R A5
87 fEGofpanic L o, AEIE BB A AERE TR AR A5 2 2 AT

5.10. Recoverffisf s

WHK U, ABLZA panic A HERALEE, (AN, SUFRITTUMSHRE, SRR
BB SEBR(E . BT SwebliS BB HUR O S, LE RS AT (0
Kebfl: ISRABUERTARL, SrU8% P FLAL FAFPRA. Wbl BHETETTRINEL, MR%2 %
LA SR RN P, B

R AEdeferrediB B A T N E R Erecover, 3 HE XiZdeferiBAIIRELR A T panic ¥,
recover i F2£F Mpanic kK, JfiR[Flpanic value. ‘FEpanicH i KRB SHELIZT, (HAEIER
iRAl, fEAR K Epanicht il Hrecover, recover<=iRlalnil.

ERATLAE ST as 6, B recover MIfEMA R, HIERNEF MMM R utk, RIEZEAME 5 M
HAr AR IR, Bski ek AR, i, A5 E I, FATA S amn,
S ¥panic i SR @R ENT R IR, IFININAAME B IR - I LA R

func Parse(input string) (s *Syntax, err error) {
defer func() f{
if p := recover(); p != nil {
err = fmt. Errorf (“internal error: %v”, p)

}
O

// ...parser...

deferred B # BParse Mpanic Tk E . fEdeferredtiE NS, panic valuef [t inges iz B, JEH
err A RIS IR(E S, RBEIGRHHE . AW LUES I Hruntine. StackF 4515715 5 IS IN 578 5 1 HE
HRIFAME R .



A IR E A panic %, ARATHIEGE; B fEpanicZJa, JToiBRIEBEAZ ERIRSTIR
ANPATTH— . boln, WER A — R 2 A BOe B e . SR B A B B A
AT MV BBATBORER. seAh, RS H A 7 A i pani c AN 73 VK, AT E 2 5 B0 5 205 o

B X panic (AL EEERSE A — N T, A7 BT AU AN BT DATORL iR R AR B, (B DR )2 38
SERVRNE, ARAROZR E R E H A5 & panic. AT IAPTRLZ K B EUIZ 1T RIMAE Nerrorik[Al,
iMAEpanico [FIFER], PREARIZE BT AR R EGE Fpanic, HAIE R & 12 AR [EHH
BRI ROAARTCIE TR IR IR 2 42 1

A RAVRAE TEAEIE TG, 2240, net/httpBLHHEEME T —weblR554s, KEUSEITE K> K45 FH -
PRt AR PR H . RN, ATARER N FEA LB R £ 5] K panic {4, APEEEN IR web/lR 554818
F AL R AT U panic i & Frecover, RGNS, 48217, XFEMIEOEAE LR MESE, (H
WG R EIRMRE, SO K Nrecover#lE, S,

FETULEER, ek ik firecover. #Aa1ET, RKEMNIZEKE MpanicFH, ILAN,
XKLL B 5 0 LU ROZS AT RERIIC. A TARIRFE N panic BRI E, AT LiKpanic valueik
BRFREA, fErecoverff Xfpanic valuedTHu A, HR KIpanic value@FekRAL, kXA
panicfE NerrrorAbB, WAL, NWHZMEIES fpaniciH T4 (£ NHBIHF, BRATSH BRI
2 .

N TR title R EIIEE, WRHMLITHA S 2N <titled, ZRESE T E IR B — M5 1R
(error) . fEsoleTitle NHBANERRS, nRANEIAE L A<titled, < Hpanic, FHIEpRELRSEH A,
FB R 25 B bai lout{F Npanic I %,

// soleTitle returns the text of the first non—empty title element
// in doc, and an error if there was not exactly one.
func soleTitle(doc *html.Node) (title string, err error) f{
type bailout struct{}
defer func() {
switch p := recover(); p {
case nil:
// no panic
case bailout{}:
// “expected” panic
err = fmt. Errorf ("multiple title elements”)
default:

panic(p) // unexpected panic; carry on panicking

O
// Bail out of recursion if we find more than one nonempty title.
forEachNode (doc, func(n *html. Node) {
if n. Type == html.ElementNode && n.Data == "title” &&
n. FirstChild != nil {
if title 1= 7" {



panic(bailout{}) // multiple titleelements

}
title = n.FirstChild. Data

}
}, nil)
if title == "7 {
return 7”7, fmt.Errorf(“no title element”)

}

return title, nil

1 _Ep, deferred® il FHrecover, Jfffpanic value. Hpanic valuestbailout {} AT,
deferred A —erroriz B4 M # . *panic valuese HAthnon—ni AR, FoR&L T AREK
panicyt i, deferred MUK Hpanic BTG AT Mpanic valuelFAZEE N BRy, [T
recoveri& H ML EAE. CGEER: EFFH, XA HHMARKH Tpanic, XiER T Z AT
TATVAE S R R A8 ) e R X AL . O

HEREN T, BATLEME . FEE i iRe SBGomB /T &L, MmN L.

%.215.19: fliHpanicMlirecoverfuS — ML FreturniBf)HAFEIR Bl — AN JE A 1 A EL

FINE ik

MOOFEARFIAFF 45, TR R ZwFE (00P) BN T FR# LA A A HE A gmfeye=, bl 5Tl K
FBA N B8 = B S T RF0OPHI SR, goilh & AN A1 .

FRE B RIS WA 00P Y 58 3L, MERATHIER MR B, — X RSt /e — Al B (B
— AR, RN RBP A I, TN IER A SRR RS R SRR A B K. T
X GRE P2 FH 7 R RIS PR RS BB A T, SRR TR AN R P A B L BRAEXT R,

1111 A2 i B 5 PR A L F 1

ERAe S, AT 7 AR EER AL —2e 77, Bliitime. DurationiX PNRAYHSeconds /7
Ve

const day = 24 * time. Hour
fmt. Print1n(day. Seconds()) // 786400”

FHE2. 5, BATEX T —ANHECK T, CelsiusBRKIString i
func (¢ Celsius) String() string { return fmt.Sprintf("%g°® C”, c¢) }

FEARTEH, OOPHMAE S — 7, FRAT2 R R a4 ot e SCRIE I 5 JeAl 127 7 2I00P S 2 1
PN RBE R, B S



6.1. JrikmE

FERRBE WIS, A TR E— AN, B — A5k XA 2 E 2R 1% ek 2O n 25X R
b, B TR SR e SO T — ML I

TSRS EATE — N HEERIB T, XMFfEpackage geometry N:

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, q.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, q.Y-p.Y)

T BARAD BN 28, IUSOTVE RIS (receiver) , BRI A)0 A5 5 B H 3840 H
—ANITERR A RBOEHE .

FEGOEF T, FAVEAS BRI EIEF A thissia se ITME AR AT DME R R LRI 1 4
To MTHEKIA T AW PR, PrUl R AR T ik AL R I 1 — B A R v R A
X BGE W] DUE FH HRA 28— B, LR X B T Point M7 5 Bbp.

FEINERAERES, BEESRSE BT EA AT AR IR R, AR s 24
TNERTFZAT . R T

p := Point{l, 2}

q := Point{4, 6}

fmt. Println (Distance(p, q)) // 7”5”7, function call
fmt. Println(p. Distance(q)) // ”5”, method call

A PVER], LR EOE A EDistance, HZEBEA KEMR. FH—Distance i HLbx EH
1220 1 R £ geometry. Distance, 1155 /N2 NN B FPoint, WA IZPointZE R A B
Point. Distance /5%,



X Fip. DistancefIRIE M ML RS, OV &£ G 3 AR BpIX Xt B D stance J5 iR HAT . HEFF
P RIEFE— D struct BB F B, Wip. Xo T EMFZBRAGRIER —m 2250, B AR
X B B AXO VRS, s I, USRI p. XN &4 8O OFE: X B SeEar 1)

KUNERFRRAYVE A Ko7k a2 2516, FRATEHDistancelX N4 FHIFE, ANFEIIDistanceif HIg M T
AEZEH B FDistance JivE. iEFRATHRE X —FPathFH, XAPPathfREFE - NMEREKIES, HHHBAX
ANPathiE X —AYDistancelf] 71

// 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
range path {
if i>0 {
sum += path[i-1].Distance (path[i])

for i :

return sum

Pathsg— Mg MsliceZRA, TAZPoint IFERstruct AL, SRMILAUKIATT LU B E X7, fERE
W R SR — AL, GoRVRZ S8 T IR QAT & Rk IHMEAECO & B, BATH
BRI . AR slices mapdoE ST AR (. 7k AT LA I BT RR, R
AR—NEEEE — N interfaces

PiDistance T iEA A FKIZEA . AT A IR Z AR KSR, REPathifiDistance 7 ik 1E A &R
P Point. Distance 5 R T RAFMEZADE B KE .

AR —DFHE, HE =M K.

perim := Path{
{1, 1},

{6, 1},

{5, 4},

{1, 1},

}

fmt. Println(perim. Distance()) // 7127

{E LRI Distance B FI T ERT A, duidds iR IE 77142 7 DL AR AR Sk v e BRI A 1) =2
WR—NpR . B — Mo Hpath[i-11 8 IR ZPoint, [BltPoint. DistancelX N vEM A 1E
B M rhperimft) 2R A EPath, [ADistanceifl H/&Path. Distance.

XN ERIRA, ARSI TR L A ME— 175154, (HRAN R RSB AN AT LA R RE A T 544



FANBATX B Point MPatht#i A Dis tancelX M4 F Ik At ABRATRAT 16 BARAE VA4 Z AT IR AL 4
KIBFREC, telPathDistance. XRIATOAHE B 1 AL BEUH — 2ol kb: J5ikAaml DUl dE. 4
FATIAE B SN FH RN X AP Al 2 BBOR - RONEATRT A R I AN 44 5 1] DA I s A R 44 7

NHE ST

import “gopl. io/ch6/geometry”

perim := geometry.Path{{1, 1}, {5, 1}, {5, 4}, {1, 1}}
fmt. Println(geometry. PathDistance (perim)) // “12”, standalone function
fmt. Print1n (perim. Distance ()) // 7127, method of geometry.Path

PEIE: WRBRANER T Eperinffdistance, W E LS 2 geometry 4, MIHmEL, HE
R NPathiX NMEEE X T — AN PLE#ZEHDistance 77k, FrPAIRATAT PLE# Sperim. Distance () . #H
T LUTIRZ 7, fEENIZAX DN EE . KNG BAAME A s T 2 L4, b2 BE R .

6.2. FETIRE X ZI L

MR AR, SN EEG-ASHERTE L, R RATEEE AR E, SR
—ANSESEAE R KBATAS B Rl AT X PP BRI HE DL, X R O T BATIR R ZEH B48EE T X RLE
FRATIX B SR B B AR O R 738, X M2 A B AR B LUK, ATk o7 DL AR & i A 2
XK AEHITIE, WF:

func (p *Point) ScaleBy(factor float64) f{
p. X *= factor
p. Y *= factor

XA TR % F & (%Point) . ScaleByl. X BLFJFE S 2 MZA); A TS FITEIXANRIE AT GE S W H L E N
(Point. ScaleBy) .

FEISRHREFH, — BEZE WRPoint X ANRA — MR NIRIER %, AP Point K17 i5H#
WA — MRS, RV R ARSI AT BN R R R 1 B A FRATEIX AT 7 IXAN 25 H 2
N T R — N AR E R R FE .

HARA (Point) MR FAMBAITHIFRET (kPoint) , A& ATRE2 LA NCAS 75 W LA Apelie s ks, N
TREBRBC FEFMTNEAR, AR AR AR G MR, ARV BRI A P, L
4 XA

type P *int

func (P) £(O) { /* ... %/} // compile error: invalid receiver type

MR E a4 KT (#Point) . ScaleBy, RS —DPoint KA HFRERIT], & T HIXFE.



r := &Point {1, 2}
r.ScaleBy (2)
fmt. Println(xr) // 7{2, 4}~

BH IXF

p := Point{l, 2}

pptr := &p

pptr. ScaleBy (2)

fmt. Println(p) // {2, 4}~

B XA

p := Point{l, 2}
(&p) . ScaleBy (2)
fmt. Println(p) // 7{2, 4}~

A JE T PRI IEAT AR . SEIEHE, ol S A I 2/ B EAT. IR 2 — 1 Point
KRR, I HHEITETE A PointdREHENRRIES, BATRT LR N X il e 10 5 2% -

p. ScaleBy (2)

Y e PR A AT H&p 2e I FScaleBy X AN ik e P S ik REHT “&2®” , Sffistruct AT
R tp. X, PLRarrayfislice NG E B liperim[0] o FRATANGEIE T — AN T v B 2 Mk 1422 5 28 i 1
FH$REr 7%, Bl i A% & 1 P A7 bk sl e v 3R A 3

Point {1, 2}.ScaleBy(2) // compile error: can’t take address of Point literal

EZFRATAT LA —AN*Poin UIXFE I A R FHPoint (97715, RUNFRATT AT LAIE i Hhu bk Sk 48 31X MR i
HE RIS AT 5o R IENZ AR R o g PRt 721X AR S8 IR TR bl N NIRRT, BT AR T X
PN SIESE

pptr. Distance (q)
(#pptr).Distance (q)

RKEFJUAM T AT RELIRA LN, RO AT S — T £ DR RE S, it T
T =7 0 B (A R A DU A2 R AR«

AR RN 1 SE PR S BN S T NS HAH ], L aniy 2 AR SR A T ol Al R SR A T

Point {1, 2}.Distance(q) // Point
pptr. ScaleBy (2) // *Point



NN

HE LR SRR, (EIRRNCERESRIMT, IO T g et 2 Fa Uty A T3 & i bt -

p.ScaleBy(2) // implicit (&p)

BE AR TE S R BT, L2 BT, s BN ARSI, IEIFREHE M SL PR &
pptr.Distance(q) // implicit (xpptr)

U ARSRFUT I P 7 iR A0E FH TR T B COR MRS (M AZT) , A+ DX RS S i 22 421 5
AR BAEAT — DI gt A —AMERIPE DL, tblitime. Duration XA, R I AR &
WA EE IL—1y, BIEEAENSEUE BB . (BRI R — AN TEE fa e E B ds, IR 2
G HEATHE UL, BOSIZAE AT RE A I 12 2R R A AL LRI R XS bytes. Buffer X REEAT 145
UL, IRATTRe2 SRR R AR RANEE DI S i 2, B SEhr EHEAR R ot — 2. RIRE X
IUE AR AT B T RE A LIRS 45

P MFEX U RS, HICH WA

L AERne thod fireceiver JEfi b AR AREARR AN A, HORL T LU §5 61/ AE 35 6 2030 178 1)
[, G R T

2. FEFY)methodifireceiver % RIREHE RAFRE AN, IRHFEHERTHIMA I, 52K
AXEGAFRASRRK, WRAIAEAGE AR, AP E— U s 57 AR
BRI Ayreceiver, WG EEIER, IR SRR ML SRR, BRI
(77 P50 BBCHCI A LR R AR 1.

6.2. 1. Nilth@—MEEmEids iy

FUE — LR Vi LIRS E NS H—#E, 7RIS B AT A A ni e EHE D B RS, JUH Znd Ly T
FRUSE AR AR, Hlimapai# slice. £ M RIntFERKIGIT B, ni MURIZ 2R

// An IntList is a linked list of integers.
// A nil *IntList represents the empty list.
type IntlList struct {

Value int

Tail =*IntList

}

// Sum returns the sum of the list elements.
func (list *IntList) Sum() int {
if list == nil {
return 0

}

return list.Value + list.Tail.Sum()

BRGE LA SV IE W B I VA ISR B, 7R SRR T AR R Hh 45 Hind 138 BARGR B8 SRR



AR, BARIAT LT BRI

T &net/url B ValuesZE Y 58 L) —3B57 -

net/url

package url

// Values maps a string key to a list of values
type Values map[string][]string
// Get returns the first value associated with the given key,
// or 77 if there are none.
func (v Values) Get(key string) string {
if vs := v[key]; len(vs) > 0 {
return vs[0]

}

return

nn

}
// Add adds the value to key.
// It appends to any existing values associated with key.
func (v Values) Add(key, value string) {
vlkey] = append(v[key], value)

XANE XA AMB R T — A mapI28M i As &, IF HAR ML T — e 5E08 i) B /E X A map 7. X map )
value B —stringfslice, FrlliXMaluessE—NZ4imap. 25 5 i i FH X A% & 0 mT DA A
map[E A [ — L8 (make, VIH, mlkey]Z5E45), tn] DI X AR GLERE v, SEmiEIEH, #6552
CIRYS:E

gopl. io/ch6/urlvalues

m := url.Values{”lang”: {“en”}} // direct construction
m. Add ("item”, “17)

m. Add ("item”, 727)

fmt. Println(m. Get ("lang”)) // “en”
fmt. Println(m. Get ("q”)) /7

fmt. Println(m. Get ("item”)) // 71”7 (first value)

fmt. Println(m[”item”]) // 7[1 2]7 (direct map access)

m = nil

fmt. Println(m. Get ("item”)) // 7~

m. Add ("item”, ”3”) // panic: assignment to entry in nil map

XGet G — R IAR A, ni1#FBRES AT AET R — AN Tmap AT M. F-ATTA] PLAEAN Hl X AN R 5 ik
Value (nil).Get ("item”), {HRWHRI/REFEEnil. Get ("item”) Bk S oyEE N iFEN], K oynil 5210



YA LRI L E R R . DAL 2N, RE B Tm. Addi IR st & 7 4E —Ppanic, B9fls%
WEHT— > 2map .

i Turl. Valuesi&—"mapk Ay, It Ha#:5] H T Hkey/valueX}, [Kitturl. Values. Add¥fiX /M map B K76
RAAEFT SR MIBRERAEXT R 7 #2 vT W . Skbr b, SURIESR R b — 4, BT Ll 5| H

REAVENIBE, (HENEBEE MG A SR A S F G E R, et B nil, 83 1ikixA4 51 H4a
A BN, WHTEAS . GFE: FOEARRAAE 7 A fE A 2, ReCER AN

BRmWA T EIGFAZER, BECGES, 2EAZHD

6.3. LRSS AORY e SR
KB FHColoredPointiX M.

gopl. io/ch6/coloredpoint
import “image/color”
type Point struct{ X, Y float64 }
type ColoredPoint struct {
Point
Color color. RGBA

HAr15e 4 L ColoredPoint & SUN— N =47 Btlfistruct, {ERFATARPointiXNIEALHRAZ
ColoredPoint RELFEXMIYVIX PN BL. BIKAIAEA. ATTHE BIRIAAE, PR AT DUEFRATE E X
ColoredPointiff38]—Ftajik LRI HHA, JHEHAEPoint BT BA K — V1T B, AR)EfHE L
H O WERIATEZ R, JATAT A E R8T A7 BgisgColoredPoint H B B 7B, MI5E4
AT EAE R HPoint, HLWT R THEXAE .

var cp ColoredPoint

cp. X = 1

fmt. Println(cp. Point.X) // 71”7
cp. Point.Y = 2

fmt. Println(cp.Y) // 72”7

XtFPoint K VAT A B AK B, FATTA] LL4EColoredPoint 2R A 2 BRI 28 K 1M FIPoint LI )5
1%, HMdiColoredPoint By A 75 HIX £E 75 ¥

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. Print1n (p. Distance (q. Point)) // ”5”
p. ScaleBy (2)

g. ScaleBy (2)



fmt. Print1n (p. Distance(q. Point)) // 710"

PointREIJVEAYLTIN T ColoredPoint. XA, MRAT LMERATE L7 BURml 2 KR M, K
ITAT RORE 5 B ti NRAL G 2, IR SUNRBEI T i, 2 e eI aiE k.

L 0 SO I Tk SEHL T [y 0 R AIE & VR AR B)E, TRE A TR Point HEAE— AL, 1
ColoredPointHBEE TFREE 4k A&, BiEHColoredPointFHAE is a” PointZH, {HiX ZEERAHE
fift. 1R LHEB TR XIDistance LRI . Distancefi — S EUEPoint AL, (HoFt AR —4 Point
K, FrLURE R EPoint X MWIREA!, FATHLIE B AL E . Sl EEEIEIRESE B T X
FE R %

p.Distance(q) // compile error: cannot use q (ColoredPoint) as Point

—AColoredPoint FH A& —Point, {HAh has a”Point, FH'EH MPointZEHE 5] AIDistancefl
ScaleBy k. WIFARE XM SEILIT) A R FE ], N7 Br e fa S i o LA A a3 ok %%
FEE & FEHUF 7, AR R 2 A0 1

func (p ColoredPoint) Distance(q Point) float64 {

return p.Point. Distance (q)

func (p *ColoredPoint) ScaleBy(factor float64) {
p. Point. ScaleBy (factor)

MPoint. Distance# H—/MUIEH L AR, EMBEIEREZp. Point, TAZp, MR 7T, fEPointFM
TR, RV A E|ColoredPoint AT FEL /o

TERA R RN E 2 P B ] g e — AN % R A TR Er, XML N FBON 7 VA2 Bl (Al e 5] N 2 24 1)
HISRA R (B U5 1) 75 ZLE AR TR M P R ERD o« IINIX — 2 80¢ R 3RATTAT DA 2238 FH i &5
KIS X R 2 A HI95 R . FHIX N ColoredPoint B BNk T —M*Point TR 4] -

type ColoredPoint struct {
*Point
Color color. RGBA

p := ColoredPoint {&Point {1, 1}, red}

q := ColoredPoint {&Point {5, 4}, blue}

fmt. Println(p. Distance (*q. Point)) // 75"

g. Point = p.Point // p and q now share the same Point
p. ScaleBy (2)

fmt. Println Ckp. Point, *q.Point) // 7{2 2} {2 2}~



—Astruct R B HESH ZNEL TB . HATFKColoredPoint & XN T HIXFf:

type ColoredPoint struct {
Point
color. RGBA

RGP R A S A Point FIRGBASR Y [ T 7%, LA E € X AEColoredPoint I ik X4k
PR RAT — AN ES BT VAR, thlip. ScaleBy, ‘BaE LR E B LR AN KA B Scal eBy J7iZ,
SR JE M ColoredPoint PR FBATGI N7, AR5 K3KPoint MIRGBAM Wk = BE I NI ik, SRJE—
BLIAN TR WA IE R O B E R PR IR, B RAE R — G A A [F 4 1 T

J7i8: L BEAE i 4 2570 (3 Point) B TR IR ALK R4 e X, (BRZ 5 T Wik, ArHzIRII4AES4
structBA K E L HEME T FE.

T Z— N Ptrick. XM TR T B cache, HAFFH PN AR ERLH, —Pmutex B JF &
(89.2) FIE T fE ficache:

var (
mu sync. Mutex // guards mapping

mapping = make (map[string]string)

func Lookup (key string) string {
mu. Lock ()
v := mappinglkey]
mu. Unlock ()

return v

FICARATE T R0, (B4 A AR I BATE T cachelXPstruct—41py

var cache = struct {

sync. Mutex

mapping map[string]string
1

mapping: make (map[stringlstring),

func Lookup(key string) string f{
cache. Lock ()
v := cache. mapping[key]
cache. Unlock ()



return v

WAV REE T — M ERAREEN 4L F: cache. I Async. MutexFBAHPHR A E] T IX A struct L,
HLockMUnlock 5B MU ARG T A B TXANMEA LM T, X AEFRATREYE Ll 5] 1 (RN 2
BEAT B B A

6.4. HFEMGERIER

PAI@ L ATk, I AR N RIEXEPAT, HrE K ip. Distance O B3, Skhbr R A%
DARPATHAERTHER . p. DistanceMfE “IE#FEEE” , LR ZIREI—ADIEE" >R IT ik
(Point. Distance) 487 BH5 E HMCER AR R AR AL XA B BT DAANE I 45 58 HA U s R AT g s B iR
P AN S B4 e s (B0 BONCAQAERT P 1), R B AR S HEI .

Point {1, 2}
q := Point{4, 6}

s
i

distanceFromP := p.Distance // method value
fmt. Print1n (distanceFromP (q)) // 75"
var origin Point // {0, 0}

fmt. Println(distanceFromP (origin)) // 72.23606797749979”, sqrt(5)

scaleP := p.ScaleBy // method value

scaleP(2) // p becomes (2, 4)
scaleP(3) // then (6, 12)
scaleP (10) // then (60, 120)

FE—MMAPTHRZ A dE . HIFA A BIRAE IR — A I0E TR RN TNERE, THREME =4
SCH (= =HRSE) . 28FRUL, FHEE T time. AfterFunciX /BT DA 2 738 52 IR I (8] 2 J ok
PAT A (B 400 . HOX A BB AER J&2 —MRocke t i R

type Rocket struct { /* ... %/}
func (r *Rocket) Launch() { /% ... %/ }

r := new(Rocket)
time. AfterFunc (10 * time.Second, func() { r.Launch() })

B 7TVE A A NAT terFunc 15 AT LA Ay (i A -

time. AfterFunc (10 * time. Second, r.Launch)

B A AR B E A R

ATEE RIS J5iERIE N B A TER, SN EE R B, AT ik



4% (p. Distance) LR € 7 1L 2SS -

TR AR, TrikRIEA A e SET. fuld (1) f, ZRE— PR E", KRRk R —
MNSHA RS, BrELar URTE R (90 A5 8eds) 1977 20O AT M A -

Point {1, 2}
q := Point{4, 6}

s
i

distance := Point.Distance // method expression
fmt. Println(distance(p, q)) // ”5”
fmt. Printf ("%T\n”, distance) // ”“func(Point, Point) float64”

scale := (*Point).ScaleBy

scale (&p, 2)

fmt. Println(p) /] 7{2 4}

fmt. Printf ("%T\n”, scale) // “func (¥Point, float64)”

// EEE: XAMDistanceSEPr_FARTRE T Point X G oM ES 1 — A Jiikifunc (p Point) Distance(),
// {Hi#E I Point. Distance S 2 1) R 75 £ L SL PR D1 stance 1152 — N2 4L,

// BUHFRERE — NSNS R € g, e HRFIDistance 77 S 4.

// B ERAT TR BT X 28 A WA s, AV HARTE 5 IR fa A A ik B

PR — AR R v T A [ — AN SRR AN iR e, i RA S B AR AR T . ARA] DURHE L
KA B AMFER 7. N7, ZEopftEPointZKEM additionai# subtraction /i ik,
Path. TranslateBy /7 k4 N HPath# 4 A B EE—ANPoint i F X B i 777

type Point struct{ X, Y float64 }

func (p Point) Add(q Point) Point { return Point{p.X + q.X, p.Y + q.Y} }
func (p Point) Sub(q Point) Point { return Point{p.X — q.X, p.Y — q.Y} }

type Path [JPoint

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 pathl[i].Add(offset) or pathl[i].Sub(offset).
path[i] = op(pathl[i], offset)



6.5. W Bit#d

Goif 5 MG — e Amap [T]boo lIXFE AkF R, TRERITLRELR . L6 HnapA kR R BAREH
R, AAFRATAT LA —Fp B b T sk R R . Bl AnrE BRI /i Sk, R G n gl & — MR
H, £ESETREAR, FFHEASLFIHTIE, ZERE, ZMBLT, bitd s WnapRIHH
InEEAR . (v XEEANA M, HERA AT — Dhttp RS, B0 R 16kb— kil 73 1R
ZH, FTEA AR ERFRIFLEE T #0581, XMt 7 2 H Bbi t4dH)

—Abit AR 2 DTS HEER N 77 WisliceBlEH KER, B PIuaRMEE - (HERR
BN — M. é%%é‘]ﬂﬁﬂmﬁﬁﬁﬁﬂ‘ BAITA BEMESBE ORI FHAIXMEFERT
fa B b1 t B R, IR HSCHL 1 = R BORIZ b t DR AT A -

gopl. io/ch6/intset
// An IntSet is a set of small non-negative integers.
// Its zero value represents the empty set.
type IntSet struct {
words [Juint64

// Has reports whether the set contains the non-negative value x.
func (s *IntSet) Has(x int) bool {

word, bit := x/64, uint (x%64)

return word < 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)



Ky EE— A 64 —itfilhL, PRy T ixigbithe, AT T x/64K R/ 878 MR, JFHH
x%64 75 2 B AERIXAF N HIbi tIFTEAL B . UnionWithiX N7k A B Thithifl) “” BAEEIER
TR G ROAN TCR BT . (FEZR 6. S BRATE & F2 7 FH B AN 640 7 1 7 )

METX A SEILIR SR TR 2 BRI, AR H A — AR S AN 2 5. (HEH — Nk
TR B TR AT b i t B AT RE 2 B HEVR . B IntSet/E AN — DN FRFHSRITED . X BEA IR Hl e, ik
FATRSE I EHFiNin—AString 5%, 2312, 575 R AL

// String returns the set as a string of the form “{1 2 3}”.
func (s *IntSet) String() string {

var buf bytes.Buffer
buf. WriteByte(C {7)

for i, word := range s.words {
if word == 0 {
continue
}

for j :=0; j < 64; j++ {
if word& (1<<uint(j)) != 0 {
if buf.Len() > len("{") {
buf. WriteByte( }’)
}
fmt. Fprintf (&buf, “%d”, 64%i+j)”}”)}}

}
buf. WriteByteC'}”)
return buf. String()

XEEE—FString 71k, A3, 5. 4 F ) intsToString 7R AH{L; bytes. BufferfEString /7 ik
B X AR MIRN—DNEREME LT —AString TVER, fmt B SRR RRX PR 1ME, X
FER] DALEIX 6 SRR AR T BN IS R B I A, AN & AT BN S a6 e . fmt > B P g X
(IString 7k, XFHHLHIKE T8 ORISR TN S, AR 7= P RIS ENA.

BUEBAT AT LAAE S b B B E CEf [ IntSet T

var x, y IntSet
x. Add (1)

x. Add (144)

x. Add (9)



fmt. Println(x. String()) // “{1 9 144}~

y. Add (9)
y. Add (42)
fmt. PrintIn(y. String()) // 7{9 42}~

x. UnionWith (&y)
fmt. Println(x. String()) // “{1 9 42 144}~
fmt. Println(x. Has(9), x.Has(123)) // “true false”

RHEEEE: BATEIAStringMHas AN J5E#S 2 DR SR * IntSe t RAF U AS 1), (HSERr_EXF
XA RARAL, ORI P TR R MR AT A 2. AN A R BUR AR IR T, DA 5341
P PR BURAE B2 s. wordsXT B, WERARAIEEUCAS A N IRET X B, A SERRERIE R FE DI 5, A
REFCRIIBAR R I, PUOSERATIS tring 75958 XA IntSetfifdt b, FrEl S ERATHIAL B2 IntSet
MM IntSetfadtiy, MRESA T HXFEIEANESMITE L

fmt. Print1n (&x) // 711 9 42 144}”
fmt. Println(x. String()) // 7{1 9 42 144}~
fmt. Println (x) // ”{[4398046511618 0 65536]}”

EEE—MPrintlnd, FATFTED—*IntSet B4, XA MFREFASLAH HE X HIStringJiik. H
Println, FATEBEWRHA 7xZEMString O 5k ZEMIHHL T e 2 Fa A e x BT 4l ANGRAERT, X4
MY EATE A H ) IntSet 485 HIString 7. 7R3 =APrintln™d, K AIntSetZ MK A String/y
%, FrLAPrintInJy ke B4R AR IGH) 77 B FFATED . B DAEERX PR L R T 5 ARG K. FERATX
Pt T, RIEString TEGEE Bl IntSet M R b, 1AL IntSetdast ERE S A&E—5, ANdXWFTH
BRI AR 3 A

25216. 1: Jybit B SCHL T X £ 757

func (*IntSet) Len() int // return the number of elements
func (*IntSet) Remove(x int) // remove x from the set
func (*IntSet) Clear() // remove all elements from the set

func (*IntSet) Copy() *IntSet // return a copy of the set

3] 06.2: EX—NEZHVEkIntSet). AddA11 (... int), XANFER LN —HIntSetfEkA, Hin
s. AddA11(1,2,3) .

Z5>) 6.3:  (xIntSet).UnionWithex ] [ #HAERFIT A E G IS, FATFH N IntSet LI 4N LA R
HiintersectWith (BZ£E: JLEMEAELGBELS ), DifferenceWith (E£: TR EIAEAES, KEW
TEBEE ), SymmetricDifference GFZES: JURIMIAEMERA HIAER, B3 HIMEBK A AL . Sk
216.4: SEI—AElemsJiik, REEAETHIAITLER, HTM—%range KN I #RA1E

Z5>] 6.5 FANXEE LA IntSet BN T AL Fuint643-A, (HAZ640 FIAUE AT REAES20L T &
EAER B, AT Huint S8R, XSRS R E AE. MR T, KRBT L



AN a7 BORH B B 64, TT LLSE SN B R vk E A2 3210 264, X HLART] At 2 I BI°F- & 10 B 3h 0 Wi —
AEReRIE: 32 << Cuint (0) >> 63)

6.6. Bf%

AN R AR S A IR R R U5 AN AT IR, R E SO BT o PR I A U i
F D BSRG[N A T R B g R A R B AN T T

Goltr & HA —MiZhl ] WL FBe: KEEFRIARRTT 2 M SCENMA T, NG FRHIA
oo IRAIPRA AL P R R 17 SRIAFIE s truct BUE — NSRBI T3k IR0 A SR B AT AR LB 2 — ek
Z, BATLAHGHE XN struct,

XA F A BT T /N P IntSet 4% 8 X o struct BRI R, REERE 1N

type IntSet struct {
words [Juint64

28R, BATW AT LIE IntSet € UA— A sliceZf MY, R XFERATH 7 ZHARIS F BT s J7 vk B 2K
s. words H*s B i T,

type IntSet [Juint64

JEREAN A IntSetAEA R ot —FER, Mthm] BLASVF R e il DLE RSO X s lice. #f)
UL, AT sIX A RIE RS HIETA WEF, s words { T ELEE L IntSet (A F HBL (BEE: Arblid
Fe AR Ja H IR -

AT A7 T BAEREE T PN E S T package, ARG EET FHRM, —4
struct SB[ 7 BO Al — AN B T AR AT E, IR IR IS 2 B AE — > s od 2 — A5k

BEARME T =TI A B, BV T ARE E BSOS R RS, R E IR R A
H R B A (AT REE R AT .

B, BRSBTS, T ARG ki A D5 ARSI e T RE AL A B AASEI,  IX R BT B IR A AN
RXEA rapi 1 OL T BEFF 2 BE K H H .

fbytes. Buf fer X ANRANE NG KFEIE . XA RBAEMIE 777 8 BN IR, B DU Bt i
fgn] LA — 255 LA, ELAnSR AT T — & 02 1e), R R B A A0 i . (R Buf ferfé—4
structZBAY, XEEA A ) A] LLH BN B T 8 R R A7, HIBHE — NN SRRk Berb . IXFE
FEANER R 7 R AER SIVERERIAR T, (EIF AR MINAZ & . Buffer MG K EEIAISIAEX
B, N7 RITETER RS 1 S T

type Buffer struct {
buf [Ibyte



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.initiall[: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

BIEERY S =AM Rt R R BRI, RRHIE T AN T RN SR EAE S AT B . BUOIR R
PN A A B AT AR [ — B Y R SE T, oir AEL A 38 T AR 30 6 o 50 RS G P 0 ) — AR A AN AR
Yo LLan FEIICounter A VR I 77 K3 Ilcounter W EMIME, I HARVPKHIX MEreset 40, {HZEAR
SOV Rl AE B B I AME (B PO 17 A2 »

type Counter struct { n int }
func (¢ *Counter) N() int { return c.n }
func (¢ *Counter) Increment() { c.n++ }

func (c *Counter) Reset() {cn=0"}

HUF SRV o) B 20N 38 5 1 BR BB FR N setterBliF getter, BlFWF, Hhinlogh B A Logger AR M
P—LEpRH . TR — Pgetter TVART, FRATIE N 2B MEPEHTHI G t AT 4R X F a7 vt b (1) 4 -t ] DAHE
IR SRR BT 5 e iFetch, FindE# Lookup.

package log
type Logger struct {
flags int
prefix string
/]
}
func (1 *Logger) Flags() int
func (1 *Logger) SetFlags(flag int)
func (1 *Logger) Prefix() string
func (1 *Logger) SetPrefix(prefix string)

Gol gt MM AZEIE E#E 7B 8%, — BT 73, AtBCH INEERIEAPTHRA MR OL T B0t



Hp T, Pl IR B R M AVE I HEZ5 8 20 A R — AR B AR, ARkl
RERIARAL,  DLRR 7 ARG i & e 75 2 RO B — B dm A2 22 .

BIEROFA S EEARN . BREPRAEAT RGOS LK), (HARMREAIE RS AR, .
time. Durationhf HARIERF A — N int64Krr MIgnAb, FEA33ATTAT LU — i i B SV O I TR) R 4T X6
b, LT DUE SCXM SRR N &

const day = 24 * time. Hour
fmt. PrintIn(day. Seconds()) // 786400”

B F, ¥ IntSet FIAZ 3L ffigeometry. Pathi#EAT S, Path#iiE L N— A sliceiM, X ik
W s1ice BT kKA H N # fpoint s range #E 7154 )7, (EIX— 5 L, IntSet/&&A IMELLIR
XA .

RPRRRA PRE PRI A R geometry. PathfIAR 2 — NMEAR R KIFS, A2 AL, FATH U Z
Ja AL AN B P fEgeometry L H i Path B F2 N —Pslice. MLZT, IntSetfll
RAEXHEH T A uint64fslice. EANFRAERTLIH [JuintRARE R, s HANTEET LA E5%
AN NN AE AR R RS IE AN, I DABRATT AT fEiE 2 R BRI 7 BORAEIX AN R A
WWRTCR MADE WIERFOYIX R, AT IntSet X i J5E W] .

fERFE, JATEE] T AR TE S dr 4 R BHAT A A, IR HATE 1A R s . RAE TR T
OOPZwAE K it R 2, (EARATT R Z00PH A2 LKA R . 9 T 58 00P, AL L. Go iR 2
£ — TR,

FLE O

B LSRR H T R MUT RO GORIRERG s R e 1SRN AR SE I SEIAR T 90 e A2 — 2, X
SR T7 CHRATTAT AR BAT A0 B B8 T SR AN BAT & L R

R 2 )0 RATE 5 #A LR DS, HGoils F rh e DB MRy 2 AbAE T B 2 I 2 K s USE B
WAt . BATEAT L ZN T-45 5 BRI SE SOTTAT L AOFE L 2RAY s ] At i — SRl JR ) 7 ikt
ANE T o IR BT R DALE R B — AN B (045 1 SR A 2 C AP R B AR A AN & 5 SR IR B SRR [
s BIRAE I FISRAR B T A S A T2 RN X R et JC A H

AR, BAISITIE B D RRNME (1) — SEEARH T o IE AN 5 2CBA TR 27 31 LA K A e 1) B
BRI . RZGoRE RS AT RE L MR AL bR AEZE TP O . Fom, AT AL (§ 7. 10) F BISRAUWr 5 150
W, AE (8§ 7. 13) B BIRAIF A A I H22 BABA 12 B LA R SR (RS 1o AT fE .

7.1, HOZ45E

HAETALE, BATESIRRAHGE BARKISRA . — A BARK SR AT CLAERA 10 1538 & Fr AR B F B R
X RAUA B 1) — LA 05 SO BB R SR A, DDA SRR 51 PN BGE 31 . AR AR
RYEA] OB E T R BN AT A . BRI, RSB A LA SRR Rt R T8 e A B



FEAT AR LU ekt 4

FEGOtE & HIBAFAERE Sy A —Fhe Y. FeORA, B — P RAVR . EA SRR B e RN
XK A R AEL I S5 R RTINS SO RF IR AIRAE I SR & BN A 2 s ielTa Ciik. tel2it=
AE B AR RRRMER, IRARITEE A A, ME—FITE R i LOEE e 7 B R 4 .

FEAAT A, FRATT— ELAE A P AR AU B8 BORBEAT 745 85 RS AL Ot Print fE SEA5 RS BIAsiEm
Aifmt. SprintfERICE R TR KR E . Bt O, JATIA AT AR P ik 8] 25 R A A
77 2 — 28 B AN [l 0 TR AT AR A e A SRR = — e SEBR b, XD 1 55—
AN Emt. FprintRIATE RS, fmt. Fprint XA 00 E RS R S PE AR S & A KIER .

package fmt
func Fprintf(w io.Writer, format string, args ...interface{}) (int, error)
func Printf (format string, args ...interface{}) (int, error) f{
return Fprintf (os. Stdout, format, args...)
}
func Sprintf (format string, args ...interface{}) string {
var buf bytes.Buffer
Fprintf (&buf, format, args...)
return buf.String()

FprintfAHTSFER 2 SO (File) AR BRS040 A th 45 R NZAE N — DS EPRE RS F . fEPrintf
BT )3 — 5 Hlos. Stdoutst*os. FileZfA; fESprintfEREP S — DS H&bufZ —MRFATLLE
ANTFHRIAAFGMNIX, SRS FEAE A SRR AR i SRS SR AR L

B Fprint B B0 1958 — DS EBARE — DR Eio. Writer RAYIK S —ME OISRALE
I

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 [lbyte) (n int, err error)

io. WriterZBAY5E X T BB Fprint EFIX AN R BOR H & Z B Z15E . — 5 THIX N 5E 7 B E $2 4t Bk
KA B G *0s. Fileflxbytes. Buffer, iXERMAH — M EB LT NEIWrite K%, H—J7H



REALZERIIE 1 Forint RS AE MR 2o, Writerdi HFHMEH A LLAE. Forintf &3] fEBcAT BOE B M
A EGE BN AR, TS A A] L IWr i te B HIMA .

R fmt. Fprint f & 0506 x5 BAR B AU AT B M 2 OB 0. Writers H LT E R IRIEAT Y,
PrUASS — A S 8T Lz ettt N — MEM B AR A E R & i L lo. Writerf Mo — AT LLH MY
A5 PR 55— A A AR R PR SR AR BEAT B Al AR ] 5 ek (LSPELIR B L) o 352 — NI 1AL 0 SR A HFAIE

EFRATIE T —ASE R AR AT IR Y, N i*ByteCounterZ A HWrite 5k, (AERRE RIERFT
Mg eI .. (FEXAN+=IREIE R, 1klen (p) BIZEA FIxc SR RUVT D I 3L 4 A2 A 20 . )

// gopl.io/ch7/bytecounter
type ByteCounter int
func (¢ *ByteCounter) Write(p [Jbyte) (int, error) f{
*c += ByteCounter (len(p)) // convert int to ByteCounter

return len(p), nil

By teCounteriii & io. Writer M2, FATH LHEEME AFprint FRRET; Fprint AT 797 #5 4%
AAL T FEA 2 £ K3FBy teCounter IEA 1 S N4 R A

var c¢ ByteCounter

c.Write([Jbyte("hello”))

fmt. Println(c) // ”5”, = len("hello”)

¢ =0 // reset the counter

var name = “Dolly”

fmt. Fprintf (&c, “hello, %s”, name)

fmt. Println(c) // 7127, = len("hello, Dolly”)

B T io. WriteriX MEMZEA, &F 5H— Mt @R E LM DKM, Fprint fAFprint InpR % m S8 4142
BET —FpEdl e MER H R E. 7225750, AT NCel siusRBIRAL T — AN String 7 vk LMEF AT AT
EPRGXAE"100° €7 5 7E6. 51T AT *IntSet ¥ I — A String 71k, XAEHES A LLHA RN 5 KT
Foiig {1 2 317 4— AN RAE U Stringd7iE, WLALR B i 22— i n e

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

TRATAET. 10797 ffRE Fmt B /B R IR A6 2 Wl IX A4 1 R A o



2] 7.1: {HFKHEByteCounterf B, SEHL—ANEXEXS IR AT BT 8ds . IR R
bufio. ScanWordsdEH WA F -

W] 7.2 B—AEITFEREZEL TR CountingWriter, EA—" 1o Writerd M2RAY, & [A—A
Wi ter R JFRWri ter S S 7E LA — DN RN B N HIWri ter F 5 A0 int 6428 B P54t

func CountingWriter (w io.Writer) (io.Writer, *int64)

25>] 7.3: NfFgopl.io/ch4/treesort (8§ 4.4) Hj*xtreeRBY LI —PString jiEEERtree BB HIE
r%—ﬁljo

7.2, BeZRR
BRI BAR IR T — &P T IEEE S, —ANSEIL T IX S5 v i B Ak R0 2 a3 /42 1 2R A sz 9] o

io. Writers8AYR MR Z ML L —, FUOVERME 7 RS AbytesHl 5, B4 R4,
WNAFZEMIX, Mgg e, HTTPZ o, JR48 TH, Mas5ss. iofriE X TRZ HefH s bR,
Reader ] ARFRAL B 7] L1z by tesIZE MY, Closer ] ARATE AT ARG FME, 40— SCAF 2 D 25 5
o (BIBAEPRAREE A H] TR 2 0oth & Hh ik L a4 2 15D

package io
type Reader interface {
Read(p [Jbyte) (n int, err error)
}
type Closer interface {

Close() error

TEAE T A, FATKIAT L 14 DR ALE N 46 A 13 R E Lo N2 M1

type ReadWriter interface {
Reader

Writer

}

type ReadWriteCloser interface {
Reader
Writer

Closer

T BB AN S R R AL, BRATAT LA LA S @4 B — A, mMAHEREIE
)ik XRh T IR N O k. RIS, FoATAT DM IR, AMEH AR A B io. Writer
o,



type ReadWriter interface {
Read(p [Jbyte) (n int, err error)
Write(p [lbyte) (n int, err error)

B L A At PR TR 5 1 XU

type ReadWriter interface {
Read (p []byte) (n int, err error)

Writer

b3 FhE S AR FERIRCR . AR AR A S, ME— EE AR RN R A IR k.

25>] T7.4: strings. NewReaderpREUE I 52EL— 1 stringZ E0R Bl — AN B io. Readerfz BB HI{E CFN
HEE) o SEIM—FE M INewReader, FFH & RME — M EICFERF B BN IHIMLgE T8 ( § 5. 2)

2> 7.5 iofWHEMEMLinitReader B EIEW —1 0. Reader$: 2B r A1 =5 %n, F+ Hig [\ B —4 M
rHR T S T JE R N B SO S R T Reader . SEILIX ML imi tReader B2 :

func LimitReader (r io.Reader, n int64) io.Reader

7.3, SKHR OSAT

— AR FIAE — MEO TR LG I, ARSI 7IX AN . Fln, *os. FileZSAYsL
Il T io. Reader, Writer, Closer, FlReadWriter#2/d. *bytes.BuffersL¥f ' Reader, Writer, Fl
ReadWriteriX B84z 1, (HZ&ERA LIMClosertE HEAEA RA Close 7. GolIFE 4 23 T Z 4L
— BARE SRR I B — AR B3 2R . 2800, *bytes. Bufferjgio. Writer; *os.Filess&

io. ReadWriter,

PR MNAR R fa f. RiE— AR TR 0 R BRSSO . b

var w io.Writer

w = os. Stdout // OK: *0s.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
rwe = os. Stdout // OK: *o0s.File has Read, Write, Close methods
rwe = new(bytes. Buffer) // compile error: *bytes.Buffer lacks Close method

XA 2 38 25 AR St e — AN LR



W = rwc // OK: io.ReadWriteCloser has Write method

rwe = w // compile error: io.Writer lacks Close method

A ’NReadWriterfReadWriteClosert & i Writer )71, BT LMTAA 5L T ReadWriterfl
ReadWriteCloser A b g SLH T Writerdz D

FERE— B30, IS MRRER S — MRS — NIRRT gy . AR, 25, X T ar 4
AR RAREAT, e B A N CE R R TA B PRI o — 28 & — N TRYFRET . I ICRAETRA S H
FHA—ATRINRER GER, RERXANSHR MR, iR et B —
NMEIERE: TRBEANA Pra*TIRET NS, R E T ae R LI AR

A TR RE X HIE M — Al 7E286. 5F 1, IntSetZBAUNString IVEMHRNCE & —MBEH R, T3k
MIARELE— AR F UL IntSe tfA b A XA 77772

type IntSet struct { /* ... %/}

func (*IntSet) String() string

var = IntSet{}.String() // compile error: String requires *IntSet receiver

{ERBATAT LAZE — A IntSe t{f 1A X AN 772

var s IntSet

var _ = s.String() // OK: s is a variable and &s has a String method

SR, HTF R A IntSetR A String ik, FrE W A A IntSetRASLI [ fmt. Stringerfz [

&s // OK

var  fmt.Stringer = s // compile error: IntSet lacks String method

var _ fmt. Stringer

12. 8FAE T — /M ENHAEEAE R BT A VAR T, 2AJEn] BAfEH godoc —analysis=type
tool ( § 10. 7. 4) ENEFAN A B J7 1A BARSE RN 10 2 [A] ) 9 &

UG A5 B B R RRTRAE Aok — o, 432 1 R A P B RIS B R SR AN e e RV BRI He 75
A A R DR R R MR A SO A 21

os. Stdout. Write ([1byte ("hello”)) // OK: *os.File has Write method
os. Stdout. Close () // OK: *os.File has Close method

var w io.Writer
w = os. Stdout
w.Write([Jbyte ("hello”)) // OK: io.Writer has Write method

w. Close () // compile error: io.Writer lacks Close method

—MNEEZ IR, o, ReadWriter, MIZb—S77 14 LI2RAY, il tnio. Reader, HEATXS



b 2R DR R R IRATRE 2 X e RERA E S, I HXSSCBUE ASRB 2R B ™ 4%
MoK T interface {} BB, CERAEMIIEL, EUFHRLEEARRSRA S 7 E?

RE ERHFGRAR, B5Ehr Einterface (} AR 35 H AR AN AT BRI . O 8 OERADS Sl e
RIRAEA ER, T ABRATAT DLRHE B — MBS 224 1 2R A,

var any interface {}
any = true
any = 12.34

any = “hello”

any = map[string]int{”one”: 1}

any = new (bytes. Buffer)

REARRIRYIE, AAFREKHEFHRATCAEMHE RO, ERir Rt PrintIngi#5. 7
T error f AR ZATT RIS HL

ST — N interface {}HFFA — boolean, float, string, map, pointer, EXFATEH BRI
B, WATUARAN B BT E A FEMEE, K Ainterface (} W EAEM k. BATSAET. 108 223 —
FhFH R = Sk 3k Einterface {} FE R T

IR R 1 SEE RARHSE T I W (1 P AN RS 57, BT DAY DA B8 X— AN BAR SR BRI SR 32 1 2 (8] 1)
KR WHAN, ZRCRMEAE S XMRRILVTEAH, FrCREaEEERE TS e L. FHE X
TEGm M = — P xbytes. Buf fer {ESLZHL T io. Writerde 1257 .

// *bytes.Buffer must satisfy io.Writer

var w io.Writer = new(bytes. Buffer)

R AL Ebytes. Buf ferf{H, HEEHnili@id (bytes. Buffer) (nil) #H47T BoRFE ARSI 1 iX M8
O, AP ARATA D — A g, FFH RGN S5 AR, AT LU b iR 57 Kok 34T
RE. BINE, XA LIAERATE S — AN AR KRR A .

// *bytes.Buffer must satisfy io.Writer
var _ io.Writer = (kbytes.Buffer) (nil)

2 B 1T H B 0. W er 20 MR BTSSR, T — B M L TR e 7 HE AR R
BRI AR o — 5K 18 B A 3 L R BT VR0

HRFFAEWE R A 00 24 N8, T2 05— i B 7 A4 DR ] BE i Golls & -
ERGIHRRSEI . BITEEE T sliceRBHJ7i% (geometry. Path,  § 6. 1) MmapZE A4 (1) 7775
(url.Values, $6.2.1), JFHEEE D RERHTERHF (http. HandlerFune, §7.7). HEHA
PR A AT RE 22 SE B — 28 11, s dRAI7ET. 4% F B ) time. DurationZR RSP | fmt. Stringerd
M,

— D EARNSRB AT RESCIL VAR Z AN O . B e A MM BRSO s tin & R, s



FEAREF R ATREE X T AU R AR

Album
Book
Movie
Magazine
Podcast
TVEpisode
Track

FATAT AT S RS RO R R . — SRS T A (I Se oA b #G 3R Y, il b,
A HIAFIEE 53K

type Artifact interface {
Title() string
Creators() []string

Created() time.Time

He ) — 2t RO RE e R S = A« RISCFHERR PR A X A A books Mimagazines, A R
HmoviesFITV IG5 57 R A

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)

TR AN b — i 0 75 3R 3 A 50 (0 B AR R R At AT T 2 1] B3R AR 58 o« BRATTJE T AT BE 2
e 201, WERBA TR IIATH ZELAFRFER) I A B AudioMVideo, FATHLARE SC—A>
Streamer 3 FIRARR E AT 181HH 7] (1 57 70 1 A o Xt L2247 BRI SR



type Streamer interface {
Stream() (io.ReadCloser, error)
RunningTime () time.Duration

Format () string

B AR A I T e R RAT A LRI S MR LR MBI TRIIE S, iRk
BLAHE AR 5 7R BEREAT R AU € 3L, AEGOTE & 3RATT AT BAAE 75 BTN RE SN (o dih B s R i s i
4L, TATEESCAMARRINE o 2 BARRSEAR B AR RIEE R XA el G . R
SO W EAE BAR ISR 45 H X e 3

7.4. flag. Value®:[l

AR, AT R —AMrdERIE 0268 flag. Valuest /B A T Bar 24 hric @ SCHAF 5 1. 8%
THTIZ AN 2 PRI A I TR R R T -

// 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 Ckperiod)
fmt. Println()

TEEARIRET & 27 BV AR R sk (] HA . fmt /B8 F time. DurationfString /7 vAEFT BN [a] J& 3#A A& DA
PR RvEfE 7=, TA R — AR

$ go build gopl. io/ch7/sleep

$ ./sleep
Sleeping for 1s...

BIANFEN T, MIRBELE —#, HETLLUE —period X a2 4THnic KI5 H]. flag. DurationpREif)

i time. DurationZSR bR CAL BT H Ao Vi A Pl 2 Al P B IR 5 SOR I X AN R R IR/, X
Fp 7 2O AR RIS tring FEAR R IRF S HBROE e R FRBCTH AR 2 B R

$ ./sleep —period 50ms

Sleeping for 50ms. ..

$ ./sleep —period 2m30s
Sleeping for 2m30s. ..

$ ./sleep —period 1.5h



Sleeping for 1h30m0s. .
$ ./sleep —period ”“1 day”

invalid value ”1 day” for flag —period: time: invalid duration 1 day

PRI 1) A AR C (B AR A, B LA 2 2 T flagt b (ERBATAEATE S8R
SE SO HIFRCAT 52 W A B ). BATRTFEE LA L flag. ValuefZ FISEA, 407F:

package flag

// Value is the interface to the value stored in a flag.
type Value interface {
String() string

Set (string) error

String kG AR C FME HE M ST A B, XS flag. Valuetd /& —/~fmt. Stringer. Set
TESENT E A/ SO AR B = RE. LPrb, SetHiEMString/E M AR MEEAME, ALl
U TR i 3 At AT 1458 P A [0 Py i =X

LEFRATT R SC—A OV IE I 15 G Bl 1 R AR e I 2048 B W M celsiusFlagdi Y, V&
celsiusFlagNiix T —4CelsiusZEM (§2.5), KNAHLZIAGH LA String 51T N T L
flag. Value, FRATH FHFEE U Setjik:

// 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”, 7° (C”:
f.Celsius = Celsius (value)
return nil
case “F”, 7° F”:
f.Celsius = FToC(Fahrenheit (value))
return nil

}

return fmt. Errorf (“invalid temperature %q”, s)

VW fmt. Sscanf BELAMHA s FAENT—MF REL (value) FI—PFRFE (unit) o BRI DO A



Sscanf I RIR M, (HZRAERNM 5 H NI T EFEDVIRAHIR AL, i svitch casexLECE].

N H)CelsiusFlagkf BUK i A 2 A A —. BiRE— NN #k{EcelsiusFlagZZ & FCelsiusth
Beh A #E . CelsiusFBUE — M ilid Set HiE AL B SRR R A & . A Var 7R e n
AN HB2ATIRCESE T, AREERaSITENN 2R3 Ellag. ConmandLine. Programs ] 6 ) 4™
EANKAPEE, WHVar TiEE —celsiusFlagZ2 HUIRIES — M lag. Value S8, FEU R R4 L
celsiusFlag@ A LIk,

// 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

BUEBATRT LT AR AE BATTHIRE > P A3 HL B B ke -

// gopl.io/ch7/tempflag

var temp = tempconv.CelsiusFlag(“temp”, 20.0, “the temperature”)

func main() {
flag. Parse ()
fmt. Print1n (ktemp)

T T R 3

$ 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 7273.15K” 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)

Y521 7.6: XltempFlaghi AN SCRFF/RSCRFE

%3] T T RO ATEINE BAEE I ERIMERZ20. 0 A EE° CRUREOL NI 17° Co

7.5. BIOME

B bW N EORE, BEOE, B, D EARRESERARA SR E . e ARy
MBI ERAMENE . X TRl 5 XMFFSRAUNE S, RAZHFEMIME, Bt RREAR—
Ma . RN SRR, —LeR AR RS B E RO R TT, BSR4 AR AT
FE—MROET, RUMEARE R MR

FHEANEA Y, RS T3INAFEPME.  OFEMsEREZ MR FD
var w io.Writer

w = os. Stdout
= new(bytes. Buffer)

=
|

w = nil

AT D WEAERT—MER)E RV R IMEABISAT . S NERE T A Ew:

var w io.Writer

FEGOIE F Y, ARE B N8 ORI E I, RIEERE BB A A e 0T — % DR R 2
ERSRBAME R #Enil (7.1

type nil

value nil

Figure 7.1. A nil interface value.

TR OER T E R SR PE R s as, fr X2 — A% e . ARn] DUE 3 w==ni15%
Hwl=ni DRABRE ARG NE . W28 OE ERERE T iEE 2 Apanic:

w.Write ([Jbyte ("hello”)) // panic: nil pointer dereference
o ANEAPE— A xos. File BB E R4 A8 Bw:
w = os. Stdout

AR R T — A B AARSRR B 1 R R R e e, IXANE A E H io. Writer (os. Stdout) &4



M. XREAE BRI, #SZmE B E R R AME . XN DME R 3 &SRB %
Akos. StdoutFREMHISRTUIARTF, ©HIBhSEEFA os. Stdout H#E D1 IX /& — MR IR AL FEARAEH H 1)
os. FileSMIAR E a4 (KT7.2) .

type *ng . File os.File

value — 1 N—"| T int = 1(stdout)

Figure 7.2. An interface value containing an *0s.File pointer.

P — M E*os. FileZR AR B2 TMEMIWrite /5%, fH15 (xos. File) . Write F¥EME A . IX/ N %
H “hello” o

w.Write([IJbyte ("hello”)) // “hello”

BEERIFEY, ROIAMEE MERSISE M4, rbl— N0 BRSO 2S00 . BN
AN EEHATHM, Frldmids LAt A e R IR T i Write b, AR5 Al AN sk
XA RS & — MR DS SE R # DL, os. Stdout. RCHRA R HIX /N EZ A —#:

os. Stdout. Write ([Ibyte ("hello”)) // “hello”

BB =ANMEA) A EIR T — > *bytes. BufferZB R {H

w = new(bytes. Buffer)

BUEN A by tes. Buf fer Jf HENAER —MEAB 2 BCI St X R4 (E7.3) .

bytes.Buffer

type *bytes.Buffer

_/—‘-)- data []byte
value *~—

Figure 7.3. An interface value containing a *bytes.Buffer pointer.

Wi te s 92 AT A LA P 7 AN 2 i —FE AL

w.Write([IJbyte ("hello”)) // writes “hello” to the bytes.Buffers

KRR TT E*bytes. Buffer, FrLAM T (kbytes. Buffer). Writelsik, I HIWCH %L IXH
k. EXAMFHICFEFTER “hello” MBS .

fJa, HPUAIE AR RS 18 DA

w = nil



XA EERE A RO ME, TR BWIRE RIAE 21 E AR RS KL EET TR DA
2.

—AMEET R ERCRREASE. B, Fonif RSEltine. TimeRAY, XANRAA JLARIIAL
7B FRATAVE Ll g — A% 1,

var x interface{} = time.Now()

GURTTREMIET. ML, MBS B3F, ARIEOMEZ R, ShSEEZTUAETE. GRS R
FR, BARRSEIL AT e AR 8 A D

type time.Time

value || sec: 63567389742
nsec: 689432918
loc: "UTCH

Figure 7.4. An interface value holding a time.Time struct.

BMET Mg ==/ =REAT L PN DA SO AT En T B EE EA 1M st SRR [F I
HEhBEWARYEIXA S ES RN = =FlEM5E . PUOSIE DER W EEELR, B UeEN ] DA fEmap i H 5
YRy switchifi &) (R4

SR, AR DB S SRBA R, ER XA SRR AT (bl , KTt
Bt =~ KWt Hpanic:

var x interface{} = [Jint{l, 2, 3}

fmt. Println(x == x) // panic: comparing uncomparable type []int

FHIERX i, HORMEIEF SRAFK . HERME L L2 20 R (IR EE) 2
L SESEAEAT R BIRA (), B 2RA, MIRED , (HREEE IEERE A THROEN RS
KA, AT AL BRI E Mpanic.  [RIFE R Rt A7 7E T8 FH 422 T map B swi tch ) #4E
. Rt BARIEE #hE e B A A /2 ol R A i 42 1

MBA VR ECEE R R, S ER ISR AE R AN, Bt ARRATE A tmt B2 9% T 3)
fE:

var w io.Writer

fmt. Printf ("%T\n”, w) // "<nil>”

w = os. Stdout

fmt. Printf ("%T\n”, w) // "*os.File”

w = new(bytes. Buffer)

fmt. Printf ("%T\n”, w) // “#*bytes.Buffer”



FEfmt AL AER, A SO RARBUE D Bh SRR A A4 FR . FRATT AR5 1258 vh 22 B SO A SR A AR
7.5.1. L —AEEnREEOA N 1EO

AR EAEFME RN 13 HEAM AR S i R D ER AR N XA 4 T — A%
Dy RGO 7 B R BE B

BERHFEF. MdebugZ B W E Ntruel, mainpfEais B % HIES]— 4 bytes. BufferZk#l
i,

const debug = true

func main() {
var buf *bytes.Buffer
if debug {
buf = new(bytes.Buffer) // enable collection of output
}
f (buf) // NOTE: subtly incorrect!
if debug {
// ...use buf...

// If out is non—nil, output will be written to it.
func f(out io.Writer) f{

// ...do something...

if out != nil {

out. Write ([1byte ("done!\n”))

FATATRES T M4 AF E debug W B N Tal seff ] DAZE 16k HH FU 8, 1H & 2B B rEout. Write /75 H
I 27 R4 T panic:

if out !'= nil {

out. Write ([Jbyte(“done!\n”)) // panic: nil pointer dereference

PmaineAEOHH AR, BEATRETIout SR T — Mbytes. Buffer 25 Fa4t, At Llout MIBhZS{E 2
nil. AR, ERIBHEIA E*bytes. Buffer, BEHAoutT & E— ML ETFREAEMWIETED (WE
7.5) , FFCABEPER B out ! =ni 1 (45 AR IR R true,



type *bytes.Buffer

value nil

Figure 7.5. A non-nil interface containing a nil pointer.

NS ECHLHK IR PR SE (kbytes. Buffer). Write M5k M, (BRI RENICE EAnil. X+ —
Befkos. Filef28 28, nil2—MERBHENCE (86.2. 1), {HiE*bytes. Buf fer8RYATEX LKA b, 31X
NINESWARA, BB 2l R IR G X 2 K Epanic.

A T RAE —Pni LHi*by tes. Buf fer R A SKBURME D HIUE, WA LR MO AAKRT N E
IR, FRRRX AN RIS T (kbytes. Buffer). Write 7 VL MBIE E 2 IR & Jevi 2645, Brblfinil
TRETIREY IX A% DR AR IR I o DT St AL Rima i n bl B0 (AL Ebuf ISR fo. Writer, [AIMAT LI
G IR — A e ERES XD

var buf io.Writer
if debug {
buf = new(bytes. Buffer) // enable collection of output

1
f (buf) // OK

BUERAN OB DMER ST E VI 1, AEAIRE E 2 00— LS AEGobn e P A B 2L 28R . 7 N
MI=%Fd, BATSHERE R EFIEHT, webRds, HRAE ],

7.6. sort. Interfacefz[

P BRfER 7T At e — PR R E R W M ERAE . RE DN R R 7 R 215478 AT LU
€, B AME RS T B 2 AR, I HBRATIAN B R IRAN T 75 22 1) IR #1025 i 75 DX 64X
.

SEIEH)E, sort N ERRAL AR — L5HEF MUK EAT P oI HE e U DhRE . BRI IEF S, fEIR
ZIEE T, HPRREGE S B SSR OCHE, R HEY B BN BARSR R T R k. MIELZ N, GolR &
ffIsort. Sort bR B2 X BAKII P FIAE K e R MAE RS M, B 17— RO

sort. Interface 45 g il HI AUHEFF HIE AT AT BEgHE P 2R P ISR R Z TR 2058 o IXAN% I K SE Ll P 27
IR AR A ER BHFRT R RE, AR ERREHE 22— M

—AWEHT FIERRERE AR FAINKE, RPN RERMEGER, —MZHmmEANIeRm
Jr XEtZsort. Interfaceft) =N J7 v

package sort

type Interface interface {

Len() int



Less(i, j int) bool // i, j are indices of sequence elements

Swap(i, j int)

NT X FHHATHEY, BATFE S /N2 T IX =AY, SR 5 I AN R B — A s v H
sort. Sort Bi#. BEX—NFRFRY) A THEY, XAl aE R M RIEF 7. X HTRZRM
StringSlicefl'EHILen, LessAlSwap/jik

type StringSlice []string

func (p StringSlice) Len() int { return len(p) }

func (p StringSlice) Less(i, j int) bool { return plil < plj] }

func (p StringSlice) Swap(i, j int) { plil, plj] = plj], plil }

BUEBATAT LB IR T AR — DU R e 08— StringSTiceRADRBEAT HEFF -

sort. Sort (StringSlice (names))

RANFEIRAFR] AR, A&, ME Tnanes ARV A E: JF BN ERRA =AM PR
I

KRR U R AT R E AT E, Arllsort B4t StringSliceZ&M, WML /' StringspiEifELL
X s R4 lisort. Strings (names) .

X E MR MBARIRE S R e s 7o, GIanA 1T U2 KL sl S AR AR 7475 R 454
FIGORE X 2R 51 A AN GRS AT HE P I 21 T X AR, X2 B8 T ASNERAL . ) T E RN
o, BAVE AR 59, (B2 AT R 2% (s 45 AE R b s Blsort. Interfaceff1 /7.

FAT=BAT L] 5 RIS R A P RIS REATHT . B track#Z BRI —AT, & F1#
XM track M EIEBREARSE, fril, NIZATH . BRI AR 2R AR, IFHAd—
AN B PER T 2 (XA IR ALIOX A R UEREAT HEF s #— O R R MR S AT . k3R
I%E MR ml 2 R AAT AR .

A Etracks@EF T —NEAIFER .  (One of the authors apologizes for the other author’ s
musical tastes.) TENICHEARAE Track A G M2 da F e MFEEr . RN T I A 1 B A if
TrackstAJ L TAE, sortBR#asZHIRZ R nER, Frblin RN Rm 2R B Rm AL 2 Trackk
A, 3RE R A KM Track R AT RE & )\ EE 2

//gopl. io/ch7/sorting

type Track struct {
Title string
Artist string
Album string
Year int

Length time.Duration



var tracks = []*Track{
{"Go”, ”"Delilah”, ”“From the Roots Up”, 2012, length(”3m38s”)},
{"Go”, ”"Moby”, ”“Moby”, 1992, length(”3m37s”)},
{”Go Ahead”, ”Alicia Keys”, “As I Am”, 2007, length("4m36s”)},
{"Ready 2 Go”, “Martin Solveig”, ”Smash”, 2011, length("4m24s”)},

func length(s string) time.Duration {

d, err := time.ParseDuration(s)
if err != nil {
panic (s)
}
return d

printTracks I KB HIIFAT DI — ek — METBALMBRTREL T A, A N2 A
toxt/tabyri ter 42— AL B FASERIBIF 04k, (4 F R e, P51

ktabwriter. Writersgipi2io. Writer##Z . ERWES SR ERNEWE: EMFlush A AL
NEMEIE HE B S Mos. Stdout (BRUERIH)

func printTracks(tracks []*Track) f{
const format = “%v\t%v\t%v\t%v\t%v\t\n”

tw := new(tabwriter.Writer). Init(os.Stdout, 0, 8, 2, > 7, 0)

fmt. Fprintf (tw, format, “Title”, “Artist”, “Album”, “Year”, “Length”)
fmt. Fprintf (tw, format, ” ’ 7,7 7,7 7 ")
for , t := range tracks {

fmt. Fprintf (tw, format, t.Title, t.Artist, t.Album, t.Year, t.Length)

}

tw. Flush() // calculate column widths and print table

AT B RArti st BN IR I R AT HE . AT X StringSlice iBFE & X —ANF 47 A U ilen,
LessHlSwap %MV 288,

type byArtist []*Track

func (x byArtist) Len() int { return len(x) }

func (x byArtist) Less(i, j int) bool { return x[i].Artist < x[j].Artist }
func (x byArtist) Swap(i, j int) { x[i], x[j] = x[j], x[i] }

NV HREH PR, AT AR tracks v iIbyArtist R, 5 LT BARHEF -



sort. Sort (byArtist (tracks))

Title Artist Album Year Length
Go Ahead Alicia Keys As T Am 2007 4m36s
Go Delilah From the Roots Up 2012 3m38s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Moby Moby 1992 3m37s

WA RER “igiRartistHEF” , BATS S tracks#HAT 0 mHEF . RMTERNIAFEE XL —1E
Bl Less /7 1B 2 MbyReverseArtist, K Asortf ML 1 Reverse pREURHE 7T 74 4 il 7 .

sort. Sort (sort. Reverse (byArtist (tracks)))

fEfeartist M IX M R 70 7 5, printTrack f%mH al ~

Title Artist Album Year Length
Go Moby Moby 1992 3m37s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Delilah From the Roots Up 2012 3m38s
Go Ahead Alicia Keys As T Am 2007 4m36s

sort. Reverse RAEATHIE — P12 F N EMH T (86.3) mHHAHE, X2E—NEER .
sortfiE X T — M A AW structFi M reverse, BN T —sort. Interface. reverseffJLess /7121
7 Wiz sort. Interfaceff Less /718, {HZIHIEAZ #2511 77 A HE 7 45 R AR B 7

package sort

type reverse struct{ Interface } // that is, sort.Interface

func (r reverse) Less(i, j int) bool { return r.Interface.Less(j, i) }

func Reverse(data Interface) Interface { return reverse{data} }

reverseft] BANHAJ7 12 LenfISwapfa =i B 5 A Ak sort. Interfacefgfit. K Areverse@&—/MAATF
FI2RAY, A S H R Reverse BREGR Al — /M JE A sort. InterfaceffifreverseZS 8 s,

N T AT DAL AR ST, AT AUE LS8 SRR B by Year :

type byYear []*Track



func (x byYear) Len() int { return len(x) }
func (x byYear) Less(i, j int) bool { return x[i].Year < x[j]l.Year }
func (x byYear) Swap(i, j int) { x[i], x[j] = x[j], x[i] }

Ff# F sort. Sort (byYear (tracks) ) #% BN tracksiHATHEE )5, printTrackfEss T — L0 [E] 5% )5 I
HI51 2 -

Title Artist Album Year Length
Go Moby Moby 1992 3m37s
Go Ahead Alicia Keys As T Am 2007 4m36s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Delilah From the Roots Up 2012 3m38s

X AT E Ny e R BRGNP R 2, A 1F E 8 L sort. InterfaceSEi. AR
Fr W, LenflSwap 77 ik T B ) i R ERA A R E Lo NN, HARIKZE R customSort 26— A4
VI e E s &, ATERAT A T 225 LB R B0 vl DAE SC— N HER . S 3R, Sl 1

sort. Interfacef) ARRAIAN— 2 B Y H KA, customSort & —EE AR,

type customSort struct {
t []*Track
less func(x, y *Track) bool

func (x customSort) Len() int
func (x customSort) Less(i, j int) bool { return x.less(x.tli], x.t[j]) }
func (x customSort) Swap(i, j int) { x.tli], x.tlj] = x.t[j], x.t[i] }

EEATE XD ZROHP R, E R MHP A, 5 MR, SR =R AT I A
Length. FHGZZHFRIM, HoXAHR M 7 HE A HEF R4

sort. Sort (customSort {tracks, func(x, y *Track) bool {
if x.Title != y.Title {
return x.Title < y.Title
}
if x.Year != y.Year {
return x.Year < y. Year
}
if x.Length != y.Length {
return x.Length < y.Length
}

return false



XIS R . FEBIHNRER “Co” ftrackd% Bhr T £ A E T, (BRAE#RByeartk
7 B R AR trackif 5

Title Artist Album Year Length
Go Moby Moby 1992 3m37s
Go Delilah From the Roots Up 2012 3m38s
Go Ahead Alicia Keys As T Am 2007 4m36s
Ready 2 Go Martin Solveig Smash 2011 4m24s

REW KA F AT FEE 0(n log n) IRLLEHEAE, & ANFIRECEHTFEDFHFE—1R
o sortfH [ IsSorted AT AT FEIAE A . {Fsort. Sort—Ff, B fIHsort. InterfaceXfix4>
FE U FIE R B EHAT I S, (HR WA Swap 7% X BURRSRIE T IntsAreSortedflInts %
FIntSliceZR Y[ FH:

values := []int{3, 1, 4, 1}

fmt. Println(sort. IntsAreSorted (values)) // “false”
sort. Ints (values)

fmt. Println(values) // 7111 3 4]”
fmt. Println(sort. IntsAreSorted (values)) // “true”
sort. Sort (sort. Reverse (sort. IntSlice (values)))

fmt. Println(values) // 71431 1)1
fmt. Println(sort. IntsAreSorted (values)) // “false”

NT R JE, sortfA[]int, [Istringfl[]float64 ) IEH HEF AL T 4R5 8 BRAS I R SR . X F 3L
MR, B[] int64mE [Juint, JEEARWRE R, ERAKBEATIE DL .

221 7.8 RZEDEFMmIRME 7 — MG 2 B &0 EERHr R R — R i 51k
(151, 2% A HE R o ROl Rl I Sk, GBS, € L Ahsort. Interface R SELHFEXFE IR
b BN SEIUT A E R A f sort. Stable KR FHI T Ko

2] 7.9: ffifhtml/templatefd (§4.6) FHfCprintTrackstracksfEamm—PHIMLER . BHIXME
W AT — AN, AR A S —ADHIR L A — AT TPIE SRR HE P X AN A%

2:>] 7.10: sort. InterfaceRBI W LLEHEHEH T . 95— IsPalindrome (s sort. Interface)
bool PR B 7 Hlls /2 15 2 B 74, #Ha)ifil R FHE P A S SR AN H] Rk inif!s. Less(i, j) &&
!'s.Less(j, 1)MWZEGIiM0] ERICERIMSE

7.7. http.HandlerfZ1

g, AT THE T E 4 Fnet/httpfl 2B 2 i (§ 1.5) ARS8 (8 1. 7) « fEXA
AN, BRI ST IR 3L Fht tp. Handlerds: RS S2APT {3t — 2B 2% 5



net/http
package http

type Handler interface {

ServeHTTP (w ResponseWriter, r *Request)

func ListenAndServe (address string, h Handler) error

LlstenAndServeLjéﬁ =B “localhost:8000” MRS Aetthibl, A—NFrA 1 RAR A LLAIRIY
Hand1er$ 15241 —HIET, BN EA— MR R RN (BE G kMO, R EHE—
€ e — M ESR Eﬁ%ﬂkﬁo

MR DTS, TS T REEE ST RN 30, FIHIX AL T RS 2 Re A8 2
B AT LT SEB T o BORE RIS B AL S — AN 44 vdatabase map 2R, FRATZGIX AN KA —/>
ServeHttp/7¥%, IXFEE A LA Ehttp. Handler#z 1. X handler£ i i AN map 351 V) i 15 B
gopl. io/ch7/httpl
func main() {
db := database{”shoes”: 50, “socks”: 5}
log. Fatal (http. ListenAndServe (“1localhost:8000”, db))
type dollars float32
func (d dollars) String() string { return fmt.Sprintf ("$%. 2f", d) }
type database map[string]dollars
func (db database) ServeHTTP(w http. ResponseWriter, req *http.Request) {

for item, price := range db {

fmt. Fprintf(w, “%s: %s\n”, item, price)

R IRATJE B ARG

$ go build gopl.io/ch7/httpl
$ ./httpl &

SRJE L 5T R R IURE PP (AP SRR BE 5 0 AT LA Pl web i B s ) R EEF AR 55 2, BAIS 2 T 1 A%t -

$ go build gopl. io/chl/fetch



$ ./fetch http://localhost:8000
shoes: $50. 00
socks: $5.00

HarAik, XAIRS2A% [EURL KBS ARG RV e &3 EAFE .. BHESEHRS 2SS E XEZEANAR
A HIURL, F— MRS fE —NAFRPAT AN WEBAER/1istRIH S S ERX AT A BI85 —
A /priceif] R TLR AN, (GIXFE/price?item=socksKHg & —"MERSHL.

gopl. io/ch7/http2
func (db database) ServeHTTP(w http.ResponseWriter, req *http.Request) {
switch req. URL. Path {
case ”/list”:
for item, price := range db {
fmt. Fprintf (w, “%s: %s\n”, item, price)
}
case ”/price”:
item := req. URL. Query().Get (“item”)
price, ok := dblitem]
if lok {
w. WriteHeader (http. StatusNotFound) // 404
fmt. Fprintf(w, “no such item: %g\n”, item)
return
}
fmt. Fprintf(w, “%s\n”, price)
default:
w. WriteHeader (http. StatusNotFound) // 404
fmt. Fprintf (w, “no such page: %s\n”, req.URL)

Blfthandler: TURLIJERAREE > (req. URL. Path) SROUEPATHH A WIRX A handler A RERAIXA
1%, 2l Hw. WriteHeader (http. StatusNotFound) 3% [A1 % 1 v — PHTTPAS 1% XM B M IZAE
MlwE NMEEFT SR (R —F, http. ResponseWriters&H — ., Eftio Writer L3N T &
IEHTTPAHRL K 5% ) &FRkt,  JATRT BLE A e iht tp. Error bR %

msg := fmt. Sprintf("no such page: %s\n”, req.URL)
http. Error (w, msg, http.StatusNotFound) // 404

/pricelflcase2 I FHURLIIQuery J7 VA RAEHTTPIE K S EUENT N — P map, B0E B AEFHL L — P net/url &
url. Values (8 6. 2. 1) BRA P Z BB . REHRIE —NitenSHHEREWNIE. WRXANIHEE
B &R B — AR

KHE R AMHR S 2 21T



$ go build gopl. io/ch7/http2

$ go build gopl. io/chl/fetch

$ ./http2 &

$ ./fetch http://localhost:8000/1ist

shoes: $50.00

socks: $5.00

$ ./fetch http://localhost:8000/price?item=socks
$5.00

$ ./fetch http://localhost:8000/price?item=shoes
$50. 00

$ ./fetch http://localhost:8000/price?item=hat
no such item: “hat
$ ./fetch http://localhost:8000/help
no such page: /help

”

BARFRATAT LAk &L M ServeHT TP /7 £ ¥ Ml case, (HAE—NSEBRBIRIFHF, FBAcased @€ L H|—
NI BB R B P 2R S . A, AR URL AT R 75 BARMARZ 45, Bl JLANE R SO T R T
1/ images/*. pngfJURL. R AIXEEJR K, net/httpfigfit 7 —AME Rk £ B 28 ServeMux Sk & {LURLAN
handlersHJBc % . —ServeMuxts—#thttp. Handler REEF|— ¥ —FJhttp. Handlerd . FH—ik, Al
Al LA B3 2 [F— D PR R RLE ] B 0 10: web RS #3141 RIBIRZA LB Ahttp. Handler MiANFE 2
R e ) BAARSR A

SEFHEE RN, —HServeMux ] LU A K ACHE BN 48 B MR 755K . GolBE 5 B —4
BUgiwebHEZE,  Hif&Ruby i & A RailsMpythonfiDjango. XIFAZVIXFEIIHEZEAAAAE, T/2ColE T
PR e o R AR L L AR RS DL T IX SE A0 302 A h B . BhAh, RAETE—ANT0 H 8 A #E
B ARE TR, E R EA T SRS 1 B A% P S K B ) 44 S R K

£ MR F, TATEE — 1 ServeMux It HAE H e B URLAIA R AL TR/ 1ist Ml /pricet/Ehand]l er Bk &
ok, XSRS D g 0 BIA R AT . SRR ITTIE LI stenAndServe BR £ 4 48 F ServeMux
& NEE handler.

gopl.io/ch7/http3
func main() {
db := database{”shoes”: 50, “socks”: 5}
mux := http. NewServeMux ()
mux. Handle (“/1ist”, http. HandlerFunc (db. 1ist))
mux. Handle (”/price”, http.HandlerFunc (db. price))
log. Fatal (http. ListenAndServe (“localhost:8000”, mux))

type database map[stringldollars

func (db database) list(w http.ResponseWriter, req *http.Request) {



for item, price := range db {

fmt. Fprintf (w, “%s: %s\n”, item, price)

func (db database) price(w http.ResponseWriter, req *http.Request) {
item := req.URL. Query().Get ("item”)
price, ok := db[item]
if lok {
w. WriteHeader (http. StatusNotFound) // 404
fmt. Fprintf (w, “no such item: %g\n”, item)

return
}

fmt. Fprintf (w, “%s\n”, price)

EFRATIEIX M Bllhandlers ERJHH . 55—/Ndb. list@— M AiEE (86.4), i X/ NI
HI1E

func (w http. ResponseWriter, req *http. Request)

k2 idb. 1istiEHASES] — Nk Zdbffidatabase. 1list /515, Frbldb. list2—NLil 7
handlerZBAT NI R EL, (HAERNEIRAE J71:, FTLLEAN http. Handlers O 3 H AN RE H AL 4

mux. Handle,

iEAJhttp. HandlerFunc (db. list) & — P mIE— R ECE A, K Nhttp. HandlerFunc/g2— 428, &
B THE X

net/http
package http

type HandlerFunc func(w ResponseWriter, r *Request)

func (f HandlerFunc) ServeHTTP(w ResponseWriter, r *Request) {
flw, 1)

HandlerFunc 27~ 7 #EGolf & #2 UL Ff — LA 7] G5 R Al 1X 2 — VA LB 7 #: M http. Handler /7%
FIRRER . ServeHTTPIIEMAT MM T EA S R4 itkHandlerFuncyg — ik B EUE T & — &
SRS, X B R BOX AN A TS A R e85 44 . SEBr b, AT E— AN — g R
Biltndatabase LA 7 20 & ht tp. HandlerdZ M. —Fullid ERI1ist)yi%, —MiEd e Mprice)i kS

faray
~J3 o

K ~handleri@ i X fh 5 yEMHE S i, ServeMuxf — N {E I HandleFunc 71, ‘©#RA ML



hand1eryF: MHACHS BX A«

gopl. io/ch7/http3a
mux. HandleFunc (”/1ist”, db. list)

mux. HandleFunc (" /price”, db.price)

M ETH RS IR S 5 H BOR B AT —MET, EA WA F B web Il 55 4 M T AN F) 1) 1 (1), FF HoE
NAF FJURLE EAT TR IR BIA Al fhandler . FRATT R 2444 55 4h—A>ServeMux I HAE I H—IX
ListenAndServe (RAJREFFATIND o (HRERZHFEFH, —PwebRGHHML® 7. A, E—NNHE
¥ 2 A0 E XHTTP handlerti 2 SLAY ), QSR e AT 20 A 300 S /s PRIy U 213X A4S B2 FH )
ServeMuxSE b2 LA FRAL .

FTLUN T 518, net/httpEIRME T — N2 REServeMux L fDefaul tServerMux FlEZL 5 fht tp. Hand1e
http. HandleFunceki#¥t. HIE, 7T {8 HDefaul tServeMuxf{E Nk % #5ff) Fhandler, FAIANTFEEG CAEL
ListenAndServerR%; nil{ELa LA TAE.

SR 55 4 1) K R BORT LRI AR

gopl. io/ch7/http4
func main() {
db := database{”shoes”: 50, “socks”: 5}
http. HandleFunc (“/1ist”, db. list)
http. HandleFunc (“/price”, db.price)
log. Fatal (http. ListenAndServe (“localhost:8000”, nil))

wJa, —ANEERGR: ERIAEL T RIRBIN, webR ST AHAE B IAE A AR Phandler,
It EA #hand ] er SRHCH & WM B X A Shand ler A% B 1 H 1 SR B AT LA i) )38 BN — 8 A3 T35 34 It
CEAnBALA o FRATT A T P 5 R PR R A AR SR B ARTR

k31 7.11:  HEInEAMhandlerik & AR AT CABIEE, BREL, SRR EREGE FEid . B, — Mo
/update?item=socks&price=6| MJif K2 5B A7IE B B — AN I8 5L A% IF H 20X 52 AR BN A% TS
R IR Bl — AR . GER: XAMBHE 51 ONAR 5 [H] 5 3 1 1) @D

521 7.12: B/ 1istfhandlerik &40 %0 H T ER R — MHIMLIRAS I A& A . html/templatefy
(§84.6) AT RESXHRA T,

7.8. erroriz[l

MAFRITFG, ATt C2 GRS A MR UE LerrorsBR, T HKAMREE TRt 4. SLhr L
Bl Zinterface R, RXAKRA —DIREIFHRE S H— T

type error interface {

Error() string



B — " Nerrorfix (& 1 iR 2 T H errors. Newp& 4, ‘& SR #EE NV RE SR Bl — AN Hiferror.
A errorstl ¥ R 447

package errors
func New(text string) error { return &errorString{text} }
type errorString struct { text string }

func (e *errorString) Error() string { return e.text }

ik errorString AR — MMM HE— N2/, XEN TR EFRRE RE A0 (BFEE)
ISR I H RN R 3RS K8 errorStringi# £ errord% T dFerrorStringZ& Ay, fff LARE/MNew R 21 1
FHER A BE T — AN A A A RS A R 5249 . AT AR B 8 ZE [ errorts Wio. EOFFI—ANRI LA AH
A £ T B error LB JE AHEE

fmt. Print1n (errors. New ("EOF”) == errors. New ("EOF”)) // “false”

W Herrors. NewpR HURZAEH# /D1, FAE — N ENE R nt. Errorf, B2 RF B A%
o FATE ZIRAEESHEFHEIE.

package fmt
import “errors”

func Errorf(format string, args ...interface{}) error {

return errors. New (Sprintf (format, args...))

ER*errorString FJ BE /& & i AU R R, (HimdE R G E—1. #li, syscal BRI TGolEFIKE &R
A HAPT. EEZAFE L, B X — N MerroriE O ER A Errno, HHEUNIxFE E, Errnoff)
Error FVE S N—ANF AP R P AR RE S, W F RS IX R

package syscall
type Errno uintptr // operating system error code
var errors = [...]string{

1:  “operation not permitted”, // EPERM

2:  ”“no such file or directory”, // ENOENT
3:  ”no such process”, // ESRCH



/] ...

func (e Errno) Error() string {
if 0 <= int(e) && int(e) < len(errors) {
return errorsle]

}

return fmt. Sprintf (“errno %d”, e)

T EER) I E T — N A ErrnofE N2 LME, FRIRPOSTX ENOENTAR L :

var err error = syscall.Errno(2)
fmt. Print1n (err. Error()) // “no such file or directory”

fmt. Println (err) // “no such file or directory”

err (M EEALH) 2 IUAE EIT. 67

err

type syscall.Errno

value 2

Figure 7.6. An interface value holding a syscall.Errno integer.

Errnost — M RGMAEHRIE R AT, gld —MERIES AT, JF B e errdE iRz
Flo BATSAERT. T 1 2 H B XA DR,

7.9. Al FisXRIE

FEAT, AT @ — MR ARRE NRRES . FATRAEH — % D Exprok R IRGoili & R
RIEN. PR MEOATFEAT L, HREAGHSvEin—L®.,

// An Expr is an arithmetic expression.

type Expr interface{}

BATRIEGE T HFE 80T S UMD 5 ZulERF+ - % A/s —JefRERF—xM+x; A
pow (x, ), sin(x), Msqrt () FIe&EG BlnxMpi )RR SR ER SR HER IS Ery. iy
FHMEHAZEFloat6438 A . IX T2 — L RIEXMIH] T

sqrt(A / pi)
pow(x, 3) + pow(y, 3)
(F-232) %*5/09



N EA B RIR T BARRRE AR . VardR BRI R — N EWN S . (GRAVE P2 HnE et
KBRS . D) literal RAF R —NMERME R . unaryMbinary BRI RA — BB HXT R I1)

BHEARIENA, XEEEL T DU R RExprdi . cal 1IZRBIRIN — AR BN R A FRATRHIE M

F B RS Rpow, sinBl#F sqrt.

gopl. io/ch7/eval
// A Var identifies a variable, e.g., x.

type Var string

// A literal is a numeric constant, e.g., 3.141.

type literal float64

// A unary represents a unary operator expression, e.g., —X.
type unary struct {

op rune // one of '+, -

x Expr

// A binary represents a binary operator expression, e.g., xty.
type binary struct {
op rune // one of '+, =, %,/

X, v Expr

// A call represents a function call expression, e.g., sin(x).
type call struct {
fn  string // one of “pow”, “sin”, ”“sqrt”

args [JExpr

NTHE— M ERERFREN, FATFTE—environment 28 & A8 & 44 5 WL O B 1E -

type Env map[Var]float64

FAT T EREAN KRR AL E L AEval ik, EATHEERIES € environment A2 & iR [AI £ A F1H .
RIS ERARIB AL AR BT, AR E A B Expriz O . XM RSx4 AT Expr, Env, Al
Vard$R . i 75 AN TR BRI & 0 2RIA SR A At w] U IS SRAE 4%

type Expr interface {
// Eval returns the value of this Expr in the environment env.
Eval (env Env) float64



THARFER— N EARNIEval FiE. VarZRBI ) iX AN 7% —  environment 2 &3 T AL, 1R XA
AR A fEenvironment g S IX AN A IR Bl —/NEAE, 1iteral FEBY X AN 5 v AT B A IR [B] & 5K
FOEIER

func (v Var) Eval(env Env) float64 {

return env([v]

func (1 literal) Eval( Env) float64 {
return float64 (1)

unaryflbinaryfJEval FiE& B IHITF R EREEXN SR, REHEaHE FoplEHEI el L. AT F 8
THHERAE A — DR, BN S — N EENERTR. &5, cal IR ESTHEXNT
pow, sin, E{FEsqriBRBAISEUE, A5 AR N AEmatht H i) R %L

func (u unary) Eval (env Env) float64 {
switch u.op {
case 't :
return +u. x. Eval (env)
case  — :
return —u. x. Eval (env)

}

panic (fmt. Sprintf (“unsupported unary operator: %q”, u.op))

func (b binary) Eval (env Env) float64 {

switch b.op {
case + :

return b. x. Eval (env) + b.y.Eval (env)
case  — :

return b. x. Eval (env) — b.y.Eval (env)
case ¥ :

return b. x. Eval (env) * b.y.Eval (env)
case '/ :

return b. x.Eval (env) / b.y.Eval (env)

}
panic (fmt. Sprintf (“unsupported binary operator: %q”, b.op))

func (c call) Eval(env Env) float64 {
switch c. fn {
case “pow”:

return math. Pow(c. args[0]. Eval (env), c.args[1].Eval (env))



”

case “sin”:
return math. Sin(c. args[0]. Eval (env))
case “sqrt”:
return math. Sqrt(c. args[0]. Eval (env))
}

panic (fmt. Sprintf (“unsupported function call: %s”, c.fn))

— UL R, B, —Acal 13RIE AT BEAR N A EE IR S A . H— AN TEsris S
B <CEME— Munary B F binary RIE MR T RES K AN OXE T LR Parse A 2 IXFEAMD
XL Ry 1kEval Jjipanic. FERETR, BiFE A EenvironmentZ & rH I )Var, Hoxik
Eval 725 Al — MR EE R BT I IX e84 o] LLE /R T AT B Expr R K . IX 2 FRA 14 T K
BPFICheck 77V TAE, (HZ2IEBATEMRKEval 772

TR TestEval e Xfevaluator f)— M. EH 7 RITSAER N E IR testingtd, (HEIAE
FIE At Errof il — MR 2 1o XA REWEIN M — RSP RN, EAEK T E LT =
NRIEAME XN FRE XA FE AR E. B DRIERE S € B RARATHR SRR, B AR
L REE AR By THE N SL AR R 2 A, 28 = AN FRIA FOR A QIR B F A 0 it (RS

func TestEval (t *testing.T) {
tests := []struct {
expr string
env Env
want string
Fo
{"sqrt (A / pi)”, Env{”"A”: 87616, “pi”: math.Pi}, "167"},
{"pow(x, 3) + pow(y, 3)”, Env{"x”: 12, 7y”: 1}, 717297},
{"pow(x, 3) + pow(y, 3)7, Env{"x”: 9, "y”: 10}, "1729”},
{75 /9% (F - 32)7, Env{"F”: —40}, "-40"},
{5 /9% (F-327, Env{"F”: 32}, 70"},
{"5 /9% (F- 327, Env{"F": 212}, "100"},
}
var prevExpr string
for , test := range tests {
// Print expr only when it changes.
if test.expr != prevExpr {
fmt. Printf ("\n%s\n”, test.expr)
prevExpr = test. expr
}
expr, err := Parse(test.expr)
if err !'= nil {
t.Error (err) // parse error

continue



got := fmt.Sprintf ("%. 6g”, expr.Eval (test.env))
fmt. Printf ("\t%v => %s\n”, test.env, got)
if got != test.want {

t.Errorf ("%s. Eval ) in %v = %qg, want %qg\n”,

test. expr, test.env, got, test. want)

TR MR 10, XM ST e R AR G ER R T E e, s R, XEERA]
WA R & RParse AL, (HR2WIERAREHgo get N EIX AR AT LUF EIIX AN K%L

go test(§11.1) 2= BIT— AR H 5] :

$ go test —v gopl.io/ch7/eval

EA—ERR AT PLAEFRATTE 2R G 4T EN S s B 5B 0L AR XA — R T 800358 F 451 2 BE 1B 4T B 45
RHrH o X B AN B B fmt. Print £15A) %I H -

sqrt (A / pi)
map[A:87616 pi:3.141592653589793] => 167

pow(x, 3) + pow(y, 3)
map[x:12 y:1] => 1729
map[x:9 y:10] => 1729

5/9x% (F- 32
map[F:-40] => -40
map[F:32] => 0
map[F:212] => 100

S22 H A IE PR A A2 S G 1%, (HRRNE AR BT . ERAMEES
T O8N T ERSERR I ETEA R AR R LK SR AN AT AR B ) DRI R R o SR
F A BB KIE 7 73 IF, JATAT DRI R A A 1R I BT 2 U0 & R AT — i A Bk IE
TR R TR

EFRATTAEExprdE L HR 8N 5 — AN 71k . Check FEAE—ANFRIEZUE MR 2 HH ER 4R . BATS L& Ui
EMvarsZ 4.

type Expr interface {
Eval (env Env) float64
// Check reports errors in this Expr and adds its Vars to the set.

Check (vars map[Var]bool) error



FARKICheck L /RTE Nl literal VarZ8 B FIHE AR RESIUL,  Fr LLIX BRI ] Check /22 1R [F]

—/nilff. X TunaryfibinaryfCheck TiA S EH AR EIHAER 2B A, AEEENREIZFRIT.
AT F-cal 1 IR AN J7 vk i Ao ka 20 FH B B B0 5 B 509 A WA BN S 5L REE AR S

4.

func (v Var) Check(vars map[Var]bool) error {
vars[v] = true

return nil

func (literal) Check(vars map[Varlbool) error {

return nil

func (u unary) Check(vars map[Var]bool) error {
if !strings. ContainsRune ("+=”, u.op) {
return fmt. Errorf ("unexpected unary op %q”, u.op)

}

return u. x. Check (vars)

func (b binary) Check (vars map[Varlbool) error {
if !strings. ContainsRune ("+—%/”, b.op) {
return fmt. Errorf (“unexpected binary op %q”, b.op)
}
if err := b.x.Check(vars); err != nil {
return err

}

return b.y. Check (vars)

func (¢ call) Check(vars map[Var]bool) error {
arity, ok := numParams[c. fn]
if lok f{
return fmt.Errorf (“unknown function %q”, c.fn)
}
if len(c.args) != arity {
return fmt. Errorf (“call to %s has %d args, want %d”,
c.fn, len(c.args), arity)
}
for , arg := range c.args {
if err := arg.Check(vars); err != nil {

return err



}

return nil

var numParams = map[string]int{"pow”: 2, “sin”: 1, “sqrt”: 1}

FATEPIA A A S AT B AATEAN S H R . Parseridl GXEEATHID =it —4
TEVR IR M Check o B2l HI 18 LA R

X % 2 unexpected %

math. Pi unexpected .’

I'true unexpected !’

"hello” unexpected 7’

log(10) unknown function “log”

sqrt (1, 2) call to sqrt has 2 args, want 1

Check IIEIIZHGE —MVar RS, RMEERENRIEATRIINALESY . 9 T RIEEII T
B, XA RN AU IER A R . B EE, IXANMES 2 T F Check J7 kIR [ R 45
B, AHRRAIXA RSB IT A, BT DS F Check JiAFR 45 I B — AMENSHUE NIWES R ST
M7 8. T TG M I e R it — A S R &

TESE3. 279, FRANE I T — AN EGm R8s A W8 R (x, y) o ILTETRATTRT CARATT, A & AITH 570 2 75 o
HRIAS, AR LA — NS AT I AR P i i A A web B I BB £ 22 HilIX AN B A 1 R 1)
fhi. JATATLMEHE Gvars kA RE LR B R — N RAERNEE, <y R H—sLbs L34, W
NBATNT HESRAEE R R r. I HBRATSTE T SR FHCheck kR 4 A 1% X inl @1 R IA S, XA
AT A SAE T H BREI40000NHHEEFE (100X 100N, F— N4 ) BRI,

XA ParseAndCheck P EIR & 1 AT A 00 BRI Az -

gopl. io/ch7/surface
import “gopl.io/ch7/eval”

func parseAndCheck (s string) (eval.Expr, error) {
ifs == |
return nil, fmt.Errorf(“empty expression”)
}
expr, err := eval.Parse(s)
if err !=nil {
return nil, err
}
vars := make (map[eval. Var]bool)

if err := expr.Check(vars); err != nil {



return nil, err
for v := range vars {
ifv!="x"& v I="y &v !="r" {

return nil, fmt.Errorf(“undefined variable: %s”, v)

}

return expr, nil

NTHERXADwebN L, T BATH ZMAI S FHIZ M plot i, XA RECA Mhttp. HandlerFuncAfifd
IESEZR

func plot(w http.ResponseWriter, r *http.Request) {

r. ParseForm ()

expr, err := parseAndCheck (r.Form. Get ("expr”))

if err !'= nil {
http. Error (w, “bad expr: “+err.Error(), http.StatusBadRequest)
return

}

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

surface(w, func(x, y float64) float64 {
r := math. Hypot (x, y) // distance from (0, 0)

return expr. Eval (eval.Env{"x”: x, "y": vy, “r”: r})

1



 locaihostA00Nplol Taxpr=: &

| €= C N | locahost:B8000/plot fexpr=sin(-x)“powi1.5,-r)

IncalhostB000/pict Texpr=s X

L C M L lecalhost:2000/plot Texpr=pow(2, sinfyl) pow(2, sin(x))/12

| - C N | localhost:B000/plot?expr=sin(x"y/10)10

Figure 7.7. The surfaces of three functions: (a) sin(-x)*pow(1.5,-r);
(b) pow(2,sin(y))*pow(2,sin(x))/12; (c) sin(x*y/10)/18.

XAplot KA AEHT AL B AEHTTPIE SR 45 2 iR A X oF HH R BT — AR E A R XA
YRR H R K surface—plotting ey v (1) &€ BB EA AH R 2844, Ha2 et E — AR P et R
Lo HPEBEFE N Tx, yH¥Er. H&aplotiiHsurfacefi#, EntZgopl. io/ch3/surface )13
PR BEUEE AT L SZp ot R BR BRI #T H 0. Writer B ASEL, AN &2 48 FH [ 2 1 R £ £ 0



os. Stdout. P7. 7TH R 1B AL 134 T T

2521 7.13: AExpriffil—ANString 5VORATENSEML M TEIRAN o B — XTI %, R EEEIRZ
75 25 B 7] (TR AR

521 T.14: 8 AR R Exprz L B BAR S I H AR U — AN B E B Wk e e BT B
EMTHE . R AParse lREA S OIEIXASHI R S|, R~ TR E/R AT RE TR 2 B MG —MEBVER (81
Z M KparserfEl1) .

253 7.156: iS5 MARAERA TSR R, T RO SR TR R A R
REAE L R A B P RIA A . DURERI AL BE AT 18 21 1B R

43 716 GRS AL Tweb S B
7.10. RAWF

AW 52— ME AR DE ERERAE. Ik BB R G (D gFoaliE -8, KRR — RO
ISERRIAITR R — A RA . — /N RAUMWT S A B B R RN Sh SRR AT = 1SR R UL .

IXEATAIRTRE . P, GRS SRR TR N AR, SRR SR S AR B xS A SRR R A TA
Al GARIXAME BT 7, KM SN RExEISE, BRERRALT, Ha)ilil, HAARSERRSE
RIS WE BB R IR B RIE . IR AR, BN R RAE 2 M Hipanic. i

var w io.Writer

w = os. Stdout

f := w. (*os.File) // success: f == os. Stdout

c := w. (*bytes. Buffer) // panic: interface holds *os.File, not *bytes.Buffer

SRR, QR S E SRR AR OISR, IR R SR A AR S x B AR A A T, WX M
BRI T, BISEBATIREE; XS RURAE A HFERBAME R 7 8 O, (ERERAA R,
BAIEUL, XM SRR SR AT 5 08 7R AR AT 3, B AT BRI TR S GBI
K HEERY T EEN SRS LR NE IR .

ERRPE DR S G, wirwElFEH os. Stdout K EN1RANE — N ah&K A *xos. File, {HEA Ew
o WriterZBH H AN A T SCAEIWrite 5V, AR rwZB & R A TFE IRead 75

var w io.Writer

w = os. Stdout

rw := w. (io.ReadWriter) // success: *os.File has both Read and Write
w = new(ByteCounter)

rw = w. (io. ReadWriter) // panic: #*ByteCounter has no Read method

USR5 BRAE O G2 — i L FHE, IBA AR 5 RB AT AR AR 5 W K. JATLF
AN B AN D IRIPE AR SRR CEA RS Ml S, DUOVERIM SRR ERE—F, B



TR Fni R DE DL

rw // io.ReadWriter is assignable to io.Writer

=
I

w = rw. (io.Writer) // fails only if rw == nil

2PN — MR DER SIS R AE N, JFHRMERE R R E R A2 SR E R, W
RRAWr 5 B — DA A S5 R R E R AR R, Blann e S0 IXMRIEAS SRR I %
Hipani ofH2 AR LR [ — NSO —ANEER, AR MR IR AT R -

var w io.Writer = os.Stdout
f, ok := w. (*kos.File) // success: ok, f == os.Stdout
b, ok := w. (kbytes.Buffer) // failure: !ok, b == nil

AR E IR E S — DA ok E . WIRZ MR T, B aokpidfalseld, 2H— 4R
SRS R A, AR Pnil#*bytes. Buffers8,

XA~ ok &E R4 H LB H T o @R T R AT 4 . if1EA)Y AR LR IR AN AR AR 6] i -
if f, ok := w. (*o0s.File): ok {
// ...use f...
MRS FERAEN R — N E, RAERSE R R EHTA RS H— S A A&, X
ANEHWBESE G FEORIME, W0 HIXFE:

if w, ok := w. (*o0s.File): ok {

// ...use w...

7.11. BTSRRI = X 4R iR R4

BEEos B MHRER P RE S . /0] AR B E B R K R, (R =M & H AR L0
HATAFIFEL: X CAFE GIFFaIEEE) , AR GF Pl E) , FMBIRIELE . osfl
FRERAIL 7 IX AN B BR BOR AT 5 E B R E R ) R MGEEAT 432K

package os

func IsExist(err error) bool

func IsNotExist(err error) bool

func IsPermission(err error) bool

XX LR ) — DR Z 20 LB Al fe 2 R BRI B R U TREN T 717 8,



func IsNotExist(err error) bool {
// NOTE: not robust!

return strings. Contains (err.Error(), “file does not exist”)

{EE BT/ O IR IV IZH AT e — DA — P GARE AR, B LUK AR5 S I F AN et I B [ ) R E0R]
RE R SRR RIS B o AR, 8 e A R R T B AT T A R R AIE R 52 1 e DA Y]
HJ7 KRR ARE AT K, (X T2 B2 A .

— AR EE T KR — DR T TR R SRR S5 R . osBH 8 X T —MPathError S ALk ik
TE XA AR RAE 3 LB BRI, G 0penili#E DeletetiefE, 3 H g X 7 — M LinkError )RR i IA Y
T BIPN SCAE BR AR I ERAE, 1% Syml ink#IRename. iX T f&os. PathError:

package os

// PathError records an error and the operation and file path that caused it.
type PathError struct {

Op string

Path string

Err error

func (e *PathError) Error() string {

+ e.Path + 7: 7 + e.Err. Error()

” o”

return e.Op +

K2 B 5 AN RIEPathError If B I IR A B I Error {5k G — JE B A U4 IR . R
PathError [Error /52 ] BT 248 7 BUESGROR A R 2, PathError I TRYT T A BB IAE IR
o 5 5 2 I SR A Iy 35 KA B R 1) LA SR LR — RGO 3 — R X 70 05 BAR SRR EE 7
A Ef ] AL EE 22 (O 401

~, err := os.0Open(”/no/such/file”)

fmt. Println(err) // “open /no/such/file: No such file or directory”
fmt. Printf ("%#v\n”, err)

// Output:

// &os.PathError{0Op:”“open”, Path:”/no/such/file”, Err:0x2}

X =B AU B4 TER. Bl MR IsNotExist, Bt 2w — MR
syscall. ENOENT ( § 7. 8) 8 F1G 4 1515 0s. ErrNotExistAHZE (A LAZE § 5. 4. 203K %io. EOF) ; BiH 2
—AkPathError, ‘€ W45 Esyscal 1. ENOENTFlos. ErrNotExistH iz —,

import (

” ”
errors



“syscall”

var ErrNotExist = errors.New(”file does not exist”)

// IsNotExist returns a boolean indicating whether the error is known to
// report that a file or directory does not exist. It is satisfied by
// ErrNotExist as well as some syscall errors.
func IsNotExist(err error) bool {
if pe, ok := err. (*PathError); ok {

err = pe.Err

}

return err == syscall.ENOENT || err == ErrNotExist

X B A SE B -

~, err := os.0Open(”/no/such/file”)
fmt. Println(os. IsNotExist (err)) // “true”

WRERIE B AN R FERFE, MRPathError (IS NFTAN, 9 anid s — A%
fmt. Errorf I o DX BRI 5 b A R IMGR A, i 1R A% [ 1R I AT

7.12. MRS WS R 47N

X BZ HE AInet/ht tpfl FHweb IR 55 2% 51 51 5 AHTTPL B (lin: “Content—type:text/html) FIHS
TPARML do. Writerdi M AL EwURHTTPIA N BN E 7 T REPORIEFIHA N Fiweb P b5 1.

func writeHeader (w io.Writer, contentType string) error {
if , err := w.Write([]byte(“"Content-Type: ”)); err != nil {
return err

}
if , err := w.Write([]byte(contentType)); err != nil {

return err

/...

RKIOWrite 5k ma BAE N — I byte UL R i EATA B E ANKMER D77, FrBLRATH 2

[Jbyte (... ) BEAT A, XA BN AEIE HAC P51, BRI NAE R s LT 7 B il = 57
5o AEFAMEEARIZ IS — A web i 55 &% (A% 0 & 20 I HIRATII L E 20 M R 7m 1A A A7 70 BC A6 R 55 25 1R T8 AR
18, X EFATA LB i N A7 LA 7



XA 0. Writerd HEFRATS TwiiA B B AR R BME— RV g2 nl AR E 5 N =101 W3R4T
[Hliinet /ht tpfl H N &E,  FRATANE AL IXMRE T w A B FEA KSR ME — M RTTFR R S AEA
PWriteString/7ik; XANIESERESE—NENFE I CXATEE/E B P ST —, HIT2
W io. WriterdZ B HE BRI FEIR A WriteString 77k, @ifi*bytes. Buffer, *os.Filefll

*bufio. Writer. )

AT GBS AER Lo, Writer KA AL Bw, BBIE WA WriteString iik. ERBATATLUE LM HRAX
ANTT IR I ELAE PSR T W 35 RA I A 75w B A SR A2 I

// writeString writes s to w.
// If w has a WriteString method, it is invoked instead of w.Write
func writeString(w io.Writer, s string) (n int, err error) {
type stringWriter interface {
WriteString(string) (n int, err error)

}
if sw, ok := w. (stringWriter); ok {
return sw. WriteString(s) // avoid a copy

}
return w. Write([Jbyte(s)) // allocate temporary copy

func writeHeader (w io.Writer, contentType string) error f{
if , err := writeString(w, “Content-Type: ”); err != nil {

return err

}
if , err := writeString(w, contentType); err != nil {

return err

/]

NTBGELE L, BAPEZ MG EBAR] 5L T AR SwriteString, EREKAH T AEHRHE
PR e Nio. WriteString &R Bt IXIE A — A io. Writerdk FH NFAF R (HER: 15

AT 10 7T 2 A TE T BCA 8 ST Wri teString AVARIbR#ER: CRTAA 18 € B & — N BAT A AR AR
Mo 17 H—AN B AR S i@ i & 7k e Bt A stringWriterB2 1, A RAT A & FIIX M2 1
KMERHRIK R ERE B BT — ME%: XAMEEHE, R — 280 2 T i)
XA, RJEWriteString (s) B VELAURIWrite ([Ibyte (s)) A HHF HI R o

interface {
io. Writer

WriteString(s string) (n int, err error)



R0 Wri teStringit 3 T8 MBI, LRSI e 2R R E B T FIRERIBERL
AN S J PRI AR T XTI, TGOl BT, AL ABEER 11438
T A R, A2 RO O BRI A N BENEAL, (LRSI ok LT R
AR BT S interface ), B EANT A ML

LTwriteString BREE FH— N AT 5 Sk Tl — N8k 12 1 S8 AR R EL A 159 2 — N SE I B AR 42 1 2
s FFHWRE L, ESMEHXATEBAARZOMAT N XN HAR A AR I 1A AN IX A0 1] (12
Cae— MndER Uio. ReadWritera 3 H € X WistringWriters

XA SE fmt. Fprint fEREUE 4 MW E T E B X 200 B errorBiE fmt. StringerBE I HIME . 7Efmt. Fprintf
W, A — AR R — N AR PR, AR R IR

package fmt

func formatOneValue (x interface{}) string {
if err, ok := x. (error); ok {

return err. Error ()

}
if str, ok := x. (Stringer); ok {
return str.String()

}

// ...all other types...

U SR i 2 IXAS PSR LR R — A, BAR A2 45  J e SHE IR A7 e I RARANH A2, BOAM
casem % B/ D 2 G — MU ] S SRALFR A e 28 s JRATT AT DAAE 3812 % il B A 76 4 SEBLEY .

R, e String /7 ik RISRAL AL fmt. Stringer FLIE AT N, XMTAZRE—PMES
TR 75 e

7.13. BRI

OB AR MARR 2 EH . 58— HF, Llio. Reader, io.Writer, fmt.Stringer,
sort. Interface, http.Handler, Flerror AWM, —ANEOWHVERIE T SLILIXNE DB ARSI [R] 1)
AR, (H 2 RRgE AR BN A s BAR SRR B R E . AT AL, mAREARRSRM .

B AT AR — AN THE AT DU &R BAR SR AU 158 71 9F HA X A2 A2 IR A Fjunion (1Bt
) o RN E RN AHL DO X LR R I How R — Mg A — 4. XA T7 A, FH S E T AR
AN R IXNEE T, TARIE T OM T (R ERsSEA —iE) , FFHRA G SRR, &
i1 L FR 5 25 B 82 1 iR discriminated unions (RAJHRRELE)

WRARARI X R wmfe, VRATRE S IX R 7 2 1E & subtype polymorphism (-F2RBIZLZEE) 1 ad
hoc polymorphism (EZELA) , HEMRATE G HEXEARIE., ST ARZER NS, RITESRE
I — e 2 — 7 B .



AFEALETEF —FE, Golfi 5 Al — N SQLEHE 2 AP T 2 T uHs ity v [ i 19 78 7 MAZAL (1R 8T 20 7
o — AR RS R BEE ERARIXF:

import “database/sql”

func listTracks(db sql.DB, artist string, minYear, maxYear int) {
result, err := db.Exec(
”"SELECT * FROM tracks WHERE artist = ? AND ? <= year AND year <= ?7,

artist, minYear, maxYear)

/] ...

Exec V28 F SQL 7 i & B #AE B0l 747 Hf P Ay 27 SQL P E RS M 2 HME, e ReR —1
ARAE, — T, —AFAE, B 126 IR ARG i T LA B S SQLIE A BLddy s XA
Tk o s T T LA I M P far N A2 RS IR ) 51 SORAZ I B 15 5] . fEExecPREIN AR, FRATATREZ 1R
PN HZAEN AR, BT AN S REE U ENSQL T IR 5 .

func sqlQuote(x interface{}) string {
if x == nil {
return “NULL”
} else if , ok := x. (int); ok {
return fmt. Sprintf ("%d”, x)
} else if , ok := x. (uint); ok {
return fmt.Sprintf("%d”, x)
} else if b, ok := x. (bool); ok {
if b {
return “TRUE”
}
return “FALSE”
} else if s, ok := x. (string); ok {
return sqlQuoteString(s) // (not shown)
} else {
panic (fmt. Sprintf (“unexpected type %T: %v”, x, X))

switchigf)n] Afajfbif-elsest, R if-el sefEMf—i& B EMAHZENR . — ML type
switch CRAITFIC) AT LATRALIR AT 5 ) if-elseft,

e R BRI, — AR AR B K switchiBEa)—FE, BREEN G 2x. (type) —EEH T %
PR 7 B type— I H A casef —RNZAHEA . —ADRBFF R T RXRANMEMEM SIS R — N2 %
XA XA nilFcasefif x == nillLEL, FfHiXAdefaul ticasefanF I E case# A ILELFI1HE il
VLHC. —XfsqlQuoteZRAIIF R AT AE 224 X Lcase:



switch x. (type) {
case nil: /).

case int, uint: // ...

case bool: /]
case string: /]
default: /] ...

F(§ 1.8) R iEswi tchiBf)—FE, F—PcaseWF AT HE, F+H Y —NILERHK BN, XA
case N B HHAT. B— N EZ Ncase B RN, casefIMFSBEREE, KNNAGEESH
H A~ case R TCEC TG, default casefldX)H e casefIf B TLATEN . B RFEDRAE

TERE BRI E T, X Fbool Mstringli i i 4R s BHE I SRR W 5 Vs R IUNE .  RDYIXAMEE
RUA, SRATFRIEA N RIER, e LRSI HESEE B MERE N case i B RGBT &

switch x := x. (type) { /% ... %/}

KHREBANCEKH AL RS x; MEARE M, HATELSRTE IR F—"switchiBaHALL
o, —ANRBFCRRAMAIE T —MEFHR, B Ex i e A M ) xB Em R, &4
casett BRI A — /> B I TE 5 e

SR BTT R R T 30K B 5 sq1Quorte bR Bl o Lk 4 bR 25058 I e 17 A -

func sqlQuote(x interface{}) string {
switch x := x. (type) {
case nil:
return “NULL”
case int, uint:
return fmt.Sprintf("%d”, x) // x has type interface{} here.
case bool:
if x {
return “TRUE”
}
return “FALSE”
case string:
return sqlQuoteString(x) // (not shown)
default:
panic (fmt. Sprintf (“unexpected type %T: %v”, x, X))

TEXNAR IR, R K B Fcase N, DExFIXANcasefIZMAAR . BiU, AFEx7Ebool
Hcased f&bool KA MstringficaseF fEstringZSH . A e T, A Exssswitchiza BEXT 41



BA (MDD ; AP THIEEN R E— M interface{} » L NcaseFEAE HIEAIER, Ehimintfa
uintfE oL, RAFF AT IR EE 5 A X Le g i .

R sqlQuoteEX — MEBRUKIZE, HEXNRE R SEENS BT LY RF ) — " caselif iz
TR R, HEEEE2panicth “unexpected type” {HE . BEARAXHIEA Zinterface{}, (HZFRA]
HEEINANZ—int, uint, bool, string, Flnil{HH)discriminated union (H[iRFIEEE)

7.14. B FETFERIC I XMLARAD

4. 5E TR T i f# FHencoding/ jsonfl 1 fMarshal flUnmarshal pf EUCR I JSONSCAY 6 H il Go il 5 1)
AR . encoding/xmI AR 7 — MHBIIAPT . 4 FRATREA i — AN TR B ) R 7~ B Af F encoding/xml
AR E, HEXNTIRZEF AR LI, encoding/xml B IR T —ADFALZE K FE THrid AP
TXMLAES . EBETARICIIRE N, N 28I S AR AR — M brad it DA FEEbRId A —
StartElement, EndElement, CharData, FlComment—%F—"P#SFEencoding/xml & EAAREHE, H—A
S5t Gkxml. Decoder) . Token 18 #RIR B — A FRid o

1% B35 7R B A A IX AN APTAH < 5B 45 -

// encoding/xml

package xml

type Name struct {
Local string // e.g., "Title” or ”id”

type Attr struct { // e.g., name="value”
Name Name

Value string

// A Token includes StartElement, EndElement, CharData,
// and Comment, plus a few esoteric types (not shown).
type Token interface {}
type StartElement struct { // e.g., <name>

Name Name

Attr [JAttr

}
type EndElement struct { Name Name } // e.g., </name>

type CharData []byte // e.g., <p>CharData</p>
type Comment []byte // e.g., <!=—— Comment —>
type Decoder struct{ /* ... %/}

func NewDecoder (io. Reader) *Decoder

func (*¥Decoder) Token() (Token, error) // returns next Token in sequence



RANKA T5iE I Tokend FHBZ — AR A B 1. A GEI4% Wi o. Reader (1 H IR & BEHGH A2 & 1)
FARSRRMIATT, XA LGE BB A SeBl; AR AL A BAR SRR — 0 Ao A,
AT RGN ER A ) B AR R AR Sl B i e M B, TIAN RGBT IR & 2R R LA 5 #
PEEATH) BREAE ] — NSRRI R case G RITRIE; X casee it —ease A AFEIIZH

N xml select B2 P ZRECHIHT EILE — /N XMLISCR A4 i € (0 3R R HREIRISOAR . (8] B AJAPT, EW] LA
FERN b — R SERCE A AR 1 MRAS 2 HARA XA ORI

// gopl.io/ch7/xmlselect
// Xmlselect prints the text of selected elements of an XML document.

package main

import (
”encoding/xml”

” fmt

7. ”n

10

” ”

0S

”

” . ”
strings

func main() {
dec := xml.NewDecoder (os. Stdin)
var stack []string // stack of element names
for {
tok, err := dec. Token()
if err == io.EOF {
break
} else if err != nil {
fmt. Fprintf (os. Stderr, “xmlselect: %v\n”, err)
os.Exit (1)
}
switch tok := tok. (type) {
case xml. StartElement:
stack = append(stack, tok.Name.Local) // push
case xml.EndElement:
stack = stack[:len(stack)-1] // pop
case xml. CharData:
if containsAll (stack, os.Args[1:]) {
fmt. Printf ("%s: %s\n”, strings.Join(stack, 7 7), tok)



// containsAll reports whether x contains the elements of y, in order.
func containsAll(x, y [lstring) bool {
for len(y) <= len(x) {
if len(y) == 0 {
return true
}
if x[0] == y[0] {
y = yll:]
}
x = x[1:]
}

return false

BERmainpf H P IEIE S| — M StartElement i, EAERXANTTRMATRER]—MRE; I HERES
EndElementh, T ZFRMIZAFRFHER . X MAPILRIE T StartElement MEndElement 7 41 7] DL 5¢ 4=
Sl UNIG Ei%i?df*/\*ﬁ*£9@3Z$é$§iiFP TERE S 2. Mxmlselecti®iF|—ACharDatalf, HAMtkH
A AL B BT T AT SR N TR PRI 2 A LR SCAR

N 23T EN TR IAE P Zdivie R FTIIh2 e R SCAR.. BN EXMLE R, FHEBES
Al e XML SC A A% 20

$ go build gopl.io/chl/fetch

$ ./fetch http://www. w3. org/TR/2006/REC-xm111-20060816 |
. /xmlselect div div h2

html body div div h2:

html body div div h2:

html body div div h2:

html body div div h2:

1 Introduction
2
3
4
html body div div h2: 5 Conformance
6
A
B

Documents
Logical Structures

Physical Structures

html body div div h2:
html body div div h2:
html body div div h2:

Notation
References

Definitions for Character Normalization

5217 17: ¥ Exmlselectf2fy LME L TR AU AT LUEIS A FRERE, Wnl L@ e1cSSHEl b g it
Tk Bln— MRt

(1762 T LB IUAC i dEl 2 e lass ARG E 1 A AR R T ik 4%

25217 18: {E M TARCRIFASAPT, g5 — > Al LTS EUAE XML SCRS AL 36 3 A SRS AR R A 38 38 1 o
WB‘J%%)? TRA AR CharData™y RN ATATH, M Element 11 sl Ros a4 K TT R AN EA
FgElE. PR RA DT IR A



PRATRE AL T T E LR RA FE B .

import “encoding/xml”

type Node interface{} // CharData or *Element
type CharData string

type Element struct {
Type xml. Name
Attr [Jxml. Attr
Children []Node

7.15. —ueziy

S AFIORI B GORLT 5S AL OI B H05E 2 TP IR T A S A2 10 L
M. A R RE B0, SRR MU . REAS AT A
RN G S —AMEATRHE. 0T BLGEFT S HBLR (§ 6. 6) BB sl
G N B A5 LT e B 1 P S5 DA AP A P77 7 A
AL,

B NE R ARSI AT — M 5E, e e AR, XS RS A REAX A
TR MR R . ZXMHBLT, — RO R AR — N s 2

KENTEGOIE & o R A SN EE 2 2R B S — /N O A T, BT 8 2 M AR i 1) SE A
TR k. RS DM R R IE (B Mo WriterEl fmt. Stringer—#ERA—A) B
ANIEE T o 2SR I, N VR AR B o N TR R — AN IRRAE R 2 ask only for
what you need (R EIRTEZEHIARIE)

FAITE R T Kmethods A% 52 ST FE . Goilt & RAF AU SCRFIE A0 R KUK (4 AE, (2 AN BRI A
REMEAE . ARV ZR A MR — DX R ML B elTE AL, RERE I HE R
WO R RIS RZ A, AR L& )5 h A B 1 759, B input. Scan, 52
B2 (A2 3 3 1Y) B 08 Y A fmt. Print £

5 J)\ZE GoroutinesfllChannels

FRREF IR RN s LA AR, BRI R, JEARE I RSO E 2, Web/R 5 e 2 —
AR T ETTHIER . PRI AN T LappfETE S - s R [ , &2 )5 G AT SR THRAR 55 AT 2%
TR RMERAL SR AL B ) A — e O, oH O, S B 2 A AROR IR T/ O R SEIR 78
DRI NS 2%, RETHREITEREREREE K, EIFARLNE,

Goifs & H IR A AR P v LI AR T BORSE L. X —E 2 P#goroutineMchannel, HIZHF I i fEiE



{§” (communicating sequential processes) B#%faiFr NCSP. CSPAE—NHRKI I R YgmFEriAy, fEiXFp
IR A Y TP 2 AE AN R IS AT 9649 (goroutine) WAk, R R ZHUE I MR Gl fE B — Sl rh . 2595
LGP ENEGRIF RN, ZHEILZENE, TR IRELENERES T 5K E T 2
TR L, SEOR A 2 PF— LU AR TN 2 PR () FE R il >R 1 B 22 XU A B B o

JRAECOR IR SR ARZ S IR —, (B RZHAHOL T IREIF AR P IE RN AE, JF HAEL MR
AT B AL 2 RATRANBOE . WRIXRARE — M I R, A FRAEF AR I 2 16— L8] [A]
SR IB G I PIAS T A R o

8.1. Goroutines

GO FH, H—PMIFERIPATRICIE—goroutine, BAHIXEA —~MEFAMNRE, — 4R Ei
TR, S SR, BB R B A B R AR R . AR P 2 SR
AR, ARERAAR A, EUREEA AR EE L PgoroutinefFEFH, X P4 B K i
PR AT AFE R — I a) o AT Bt & BIXFE— 2P .

WRARE A E R G e e s SRR, AR LA b gorout ine R ELE—AN2RFE, XFE
PRERAT ULE H— BRI IFRST 1o goroutine fIZRAEHIA T X Al & 1E9. 87 it .

=R R, H AR — NS goroutineH iz T, AT Emain goroutine. i
goroutiness fgoiB AR AIEE . 1EiEVE L, goiff) e — AN i i) R B s 5 v ar i _Eoe#E ¥ go. goiif)
AR AT ) R ) B B — B E F gorout ine HIBAT o T goil F) A B 2 I Hb 5E %«

() // call f(); wait for it to return

go f() // create a new goroutine that calls f(); don’t wait

EFHBFH, main goroutinesTHHEEEAS/NIER A HE . BT REEH 7 AR IEFALRIE A,
FITCA £33 4T A0 24 mT W0 — BB A, AE X HATE) B A TAR LR F P & B — N a) IR TR 26 BH AR e A SR AE 1B
BA7, AR R — AN F N E R -

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”, 1)
time. Sleep (delay)



func fib(x int) int {
if x <2 {

return x

}
return fib(x—1) + fib(x-2)

R T )W G, £ib(45) B ik A, F HITEng: R
Fibonacci (45) = 1134903170

SRIGFERECR A, M ERBORFIN, AT Wgoroutine®i & HAZF W, FEFEH. BT MNFERECGE ol
HER MR, WAL ERRETTERS L — D goroutine RATWr 7 — MHAT, (H2RATZ G EL
EH|, vl goroutine [AIFIEAE K1k —goroutineid KiF K H Efgoroutine, FFikHH LA
1T

RO B AL B TR AT AT A, spinning FIFRBEAR R THE . B — A0 S RS I o
b, (HER AR B S IF RIIAT

8.2. /~Hl: FRHIClockARS

W 284 G A 72 IF R ORI 5 I — A8, BT R S5 48 2 i UL ) 75 B[R] AR BRAR 2 JE e AR, IR SeidE e
— R BB ST % P i AEA/NTT Y, FRAT S UH#golE B Pnet i, XA MRS — ML % -
Ui B AR SS AR AR T A LAY, TR WA )il s & TCP, UDPE{#Unix domain sockets. fEZf—F H
BA1C A A Fnet/httpt B T77%, WE EnetWH—EB5 .

FATIVER — 75— D IBFRAT I BRIR S5 45, & S RERG — A Bieks = A [R) 5 21 % b

gopl. io/ch8/clockl
// Clockl is a TCP server that periodically writes the time.

package main

import (
Va ”
io
//log//
//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)

ListenpREAIEE T — I net. Listener X &, XX R MW — AW 250w O _E2BERPIER:, EX M+
HIEANTHMRATCPH localhost :8000% . listenerf R HAccept TiEe HHIE, B3| —ANHEW
g, RiG<iREl—net. ConnkXt R FKRIX N IERE

handleConniR Z 2> b H — A58 BE ) 2% P oiie e . A2 — DN For SUAEHA T, 4 40 i FH t ime. Now () BRI 45
3, REBRNEFiG. HTnet. ConnSEZH [ io. Writerdz [, FATTULEERHEBEANE . XNMLHEAE
—HPAT, HEISNRM. BT RERI IR R S v Wi T E R . XA FhandleConn R i 2x Fdefer
W KRS ds M rE sz, AR EIBIE R, SRS T —NMEREIEK.

time. Time. Format 7 iA$& At 7 —Fikg 0k HIAFIE (B4 B 5 30, BB E0& — 8 AR bR IR an o]
Skt A Ta], T A% AR B E J9Mon Jan 2 03:04:05PM 2006 UTC-0700. A 844 (A JL, H
B, —MNAMEILR, %% . AT LLLMERMIEACRA A BT X MR HIEBR o 3 s 2 E S5
Skext i (Al SR T o 7E BB R AT R BB TN AR RED . timef B LT IR 2 AR HERT [E]
R, Eefitime. RFC1123. ZERHATA% :AL RO [A14/E time. Parself, B2 FRIFEFEAISENG . (FFiE: X2
goifh F M BTG S AL LA AR ) — M7 . o IRRELAR ST/ E R 1A 2H T F3 /4 5 F N 4R
UTC-0700, TAMEIEIEF WY -n-d Hii:s—HF, M98 TR E AT LI 1234567177 2okidiz, BletA
SRR



N T EER T BRRS&, BAOFHE - DE Wy, iinetcatX AT H (neig4), XALTHEAELA
RPAT P ERIEREERAE

$ go build gopl.io/ch8/clockl
$ ./clockl &

$ nc localhost 8000

13:58:54

13:58:565

13:58:56

13:58:57

C

2 Pk R 45 A RIS AL R R T R, FRATTH Control+CRHIE P 14T, fEUnixR4 b, HREFE
BT CRRFERIMINL . ARAR I R GG A Benc XA T, ARAT A telne t R SEHLFIFEIRCR, B th ] LU
FATTHAIZ A Hgo SR H ) teInet A2, Mlnet. Dialmtn] LAf] .3 G — N TCPIESR: :

gopl. io/ch8/netcatl
// Netcatl is a read-only TCP client.

package main

import (
Va ”
io
//1Og/l
//net//
” ”
0s

func main() {
conn, err := net.Dial ("tcp”, “localhost:80007)
if err !'= nil {
log. Fatal (err)
}
defer conn. Close ()

mustCopy (os. Stdout, conn)

func mustCopy (dst io.Writer, src io.Reader) f{
if , err := io.Copy(dst, src); err != nil {

log. Fatal (err)

R 2 MOERL P S, PRI A A S BbsdEs o, ERESend of filefyZfFaiE K4



B o mustCopylX AN BB TAEAAT I LM 7 H 2o AEBATFI B AT P2 i R AT >
o, XEATPIOT AN 1, NI R A B AN s, IR S AN R

$ go build gopl.io/ch8/netcatl

$ . /netcatl
13:58:54 $ . /netcatl
13:58:565
13:58:56
C
13:58:57
13:58:58
13:58:59
C

$ killall clockl

killalldg&2 —Unixfr 47T TR, ATCLH S E MR 4 KRB A 4 7 UL A EERE .
BRI NGRS e A, IR IR S5 e A RE AR SRR R AT BUABRATX AR S5 4%

FEFF [l — B o) R B A B — N P o i e o AT X IR &5 om AR il — s/ elesh, R If k. 1
hand1eConn bR E 1 F A3 5 88 ingoe 8 -, 1b4F—KhandleConn i) FH AL #E A — N SZ ) goroutine.

gopl. io/ch8/clock2

for {
conn, err := listener.Accept()
if err != nil {

log. Print(err) // e.g., connection aborted
continue
}

go handleConn(conn) // handle connections concurrently

BUE 2 A0 7 S AT LRI SRS I [a) 7

$ go build gopl. io/ch8/clock?2

$ ./clock?2 &

$ go build gopl. io/ch8/netcatl

$ . /netcatl

14:02:54 $ . /netcatl
14:02:55 14:02:55
14:02:56 14:02:56
14:02:57 C

14:02:58

14:02:59 $ . /netcatl

14:03:00 14:03:00



14:03:01 14:03:01

C 14:03:02
C

$ killall clock2

221 8.1: fEMclock2RICFHEANSEUE N 5, REE—Aclockwal LINFEY, X AMFESF Al LAFIH)
HZ A clockk$ #8185, MZRSHE P E, FFHAE—DNREF —RERTAIRSERIPER, 3K
AT IRTER LI A = BLR B ppds . an SRARE HhEE % or A S IR S5 #8 oT LA 6, LEIX Se AR 45 2% i
EAFERIPLES s BEEfEF— G R ZANANE RS, XS] s i A F i O, RS E OAEA
A R X o A8 THIX

$ TZ=US/Eastern ./clock2 —port 8010 &
$ TZ=Asia/Tokyo . /clock2 —port 8020 &
$ TZ=Europe/London . /clock?2 —port 8030 &
$ clockwall NewYork=localhost:8010 Tokyo=localhost:8020 London=localhost:8030

252] 8.2:  SEHLANIFAFTPARSS a5 RS54 BOZMENT 2 ik (K — 25 dr &, Hliedar R U1 H 3%,
LsRAIH HRHN A, getMsend RAEHISCIE, closeRICHIESR:. VR LHARAERIf tpdn & RAE N E P
s, BE A DL A

8.3. /~l: FHAKMEcholk%s

clockR 55 2B — MM S — 1 goroutine. FEARTHFHRATSEIE —echoR55 4, X NMRESERA
HEff o Z M goroutine. KZHecho RS AUN 2R [FIABATTEE BRI N2, WUE R X AN & 11
hand1eConn & Z T8 1) —F¢ :

func handleConn(c net. Conn) {
io. Copy(c, c) // NOTE: ignoring errors
c.Close ()

— A B echo il %5 M AL — N SLFRecho ] “RINg” , Jf H—JTF IR H R SHELLORE R “H &
RKR”, g —/NBIEIRIR [l — M g i Hello, R JG—2/NG 7Rk he 1 1035 75 & T AL
INEZEHR, B FHIXAEA N handleConn (B :  ZEF 1E#H Wil KIT) -

gopl. io/ch8/reverbl
func echo(c net.Conn, shout string, delay time.Duration) {
fmt. Fprintln(c, ”\t”, strings. ToUpper (shout))
time. Sleep(delay)
fmt. Fprintln(c, “\t”, shout)
time. Sleep(delay)
fmt. Fprintln(c, “\t”, strings. ToLower (shout))



func handleConn(c net.Conn) {
input := bufio. NewScanner (c)
for input.Scan() {
echo(c, input.Text(), 1*time.Second)
}
// NOTE: ignoring potential errors from input.Err ()
c.Close ()

PAITE BT RBATE P ImAE e, A AT AR 2 A A AN BIUAR S5 4%, IFHE IR S5 i 1A 3R [o] i Y 1) 2%
s b, IXAERATE TR A AL

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, os.Stdin)

Ymain goroutine MFRAERI AT HELEL A A IR HRIR G RS, ) — P goroutine s SLHUIFHT EIAR S5
Ui (M N, . Hmain goroutinefilf E4 AL LR, Fl, P A4 [ Control-D('D), fEwindows I
JEControl-Z, XMFEFMEWLIE, REH Egoroutine Tt E HATHAIES . (E8.4. IF G N T
channels & A2 B 1 W] LEFR 7 SERE I #4519 -

A S, %P AR R, TSI S MATR IR SR, %/ 22 TR %
B WKIE

$ go build gopl. io/ch8/reverbl
$ . /reverbl &
$ go build gopl. io/ch8/netcat?2
$ . /netcat2
Hello?

HELLO?

Hello?

hello?
Is there anybody there?

IS THERE ANYBODY THERE?
Yooo—hooo!

Is there anybody there?



is there anybody there?
YOO0-HO0O0!
Yooo—hooo!

y000—h000!

D
$ killall reverbl

VB i ) 88 = IR shout #E |l — 4> shout AbBE5E B2 1l — ELIA BAb B, IXFAUE R AR R “ 3
SV o LS F LA (el R 1% A 2> B = U shout [ B R AL K . Dy 1AL LSt F (R [ml v, FRATT G 22
B Z Hgoroutine KM HtE . XAEFA TR — SO R EgodX AN KA 1, XA R M echo:

gopl. io/ch8/reverb2
func handleConn(c net.Conn) {
input := bufio. NewScanner (c)
for input.Scan() {
go echo(c, input.Text(), 1#¥time.Second)
}
// NOTE: ignoring potential errors from input.Err()
c.Close()

go G BRI PR BN S H S fEgoiE A H AT B R ; [Fltinput. Text () &fFmain goroutine 1 #7K1H .
PULE [l A2 & I H 2 f it [R) R 8 d i e By 7

$ go build gopl. io/ch8/reverb2
$ . /reverb2 &
$ . /netcat2
Is there anybody there?
IS THERE ANYBODY THERE?
Yooo—hooo!
Is there anybody there?
YO00-HO000!
is there anybody there?
Yooo—hooo!
y000—hooo!
D
$ killall reverb2

RS AL IR RA R R A 2 AN P m g R, HRELE A RN AT RE S 2, SRR B
P go R B IR (R I o AR AESRAT S go R BRI O TR BN, 7 B B 2% fnet. Conn ™ T iR AE T A L 1
PR A 75 224, s EX T RZBHERR BB LA L e, WATRAET —EHPRAR N Ik 241k,

8.4. Channels



R Bigoroutine EGolEH LT I RAKIIE, I 4channel sEATZ [AIFEENLH] . — A channel sig—4
HENE], Er Phik— goroutineiid B 45 7 — A goroutine KIEEIE B o T channel #3E — ML
KA, W& channel s R IEEHR ISR . —ANA] PAKRIE int BRI E PR ) channel — % 5 Nchan int.

R N & make %L, FRATTAT LLEIZEE —Nchannel:

ch := make(chan int) // ch has type ’chan int’

AmapZALl, channeltd—NX) Nimake (I [ ZEE S HITI o IR E H|— A channe | 5L H T S
BALER, g HE$ UL 7 —/>channel 51 F, A1 R & T 48 10 FH &% 51 A [R)— AN channe L6 % . AL
TG BN —F, channel FIE(H M Znil,

PN AR A 2R fr channe ] 7] DM F==12 B L. nB PN channel 5| K2 MBI %, IS4 LR R 45
HoNHE . —channel 7] DLFIni 1iE4T EL %L

—A~channel F KiEMFEZ WA £ EEE, HEBEEITHN. —DNRIZEAH —AMEMN—goroutineidid
channel &% 2 7 — M HATEICEEAE P goroutine . KIERBR N MEIEH & HK2F 5. 78 RIEIEA]
i, KBRS #E channe IRIERIEFME . EZBUERY, <JEHEME fEchanne X R 2. —MAMEH
el g R R E 2 AR .

ch <~ x // a send statement
x = <-ch // a receive expression in an assignment statement

<{-ch // a receive statement; result is discarded

Channel it 32 FrclosedglE, FHT KM channel, PFfif5 %3 T 1%channel AT K25 EAE A0 5 Epanic
o X—A & Wicloseid ffchanne ] Z ATHUERAE MR IR AT LA 2 3 2 7T L T R E R EHE; R
channel ' & %A BHE G P= A — DN EE R EE

5 FH N B BIclose BREU 7T LA — > channel :

close(ch)

DL 7 B0 7 201 P make pR B0 B ZE B — N6 25 A7 i channel, {HZ2FRA T AT AR E S —/NEIE S, SN
channel )& & . W% channel J&FE KT ZE, HAiZchannel i 2T 2847 channel,

ch = make(chan int) // unbuffered channel
ch = make(chan int, 0) // unbuffered channel
ch = make(chan int, 3) // buffered channel with capacity 3

BAVE ST L T A channel, SRJGTES. 4. 41T 247 I channel .
8.4.1. AHZEAEIChannels

—/NETIoZ A7 Channel si R IEHAER FEURIE# goroutine[H2E, B 2|7 —goroutinefEAH A )



Channels FHATEANGRME, Y&k IENEIE L Channel s INMERIZ J5, W goroutine i) LAk SEHAT 5 1 )
A, R, WRBRIEER L, WA goroutine i fH3E, HEIH 57— goroutinetEAlF K
Channels AT K IEERAE .

R A7 Channel sH R IBE ARV ER S D gorout inefil— R [FEE#AE . U ANEREK, T
Channel s B E W # RN FE 2P Channels. 4illid — AN B2 A7 Channel s K EEIRIT, el e B4 & 4
TEMLEE ik #H goroutineZ B (1¥JE: happens before, XAZGoilE = IF R WA —NREARIE! D .

CERHE IR AR, IR P Ey S 2 BT 2L Chappens before) » FRATIEAS B BixEPEZEN ] |-
ey AT EE s 37128 e 1 R SR AE M2 B S AR L 5 T, I 2 2 0 S8 2 B
HBRAE LR 58, AR PT B A8 B 58 A A T

I TV FAFBEA ALy B BTR A WMA Ry EE e R, BT F My FH LI AN XTI
AFE R By FAE A 2 RN AR, BATR AR E XA H R ER e /Y. £
EREATKER], P goroutineF A Uil 7 ARIF ASERS, AT L ERIER L HAFRPATINE, A
6 s I RE L I A ] R

1E8. 3 HIE P umfE P, EAfEFgoroutine CiFyF: B2 iTmainlE I goroutine) KibrvEdn N\ & | 2|
server, K4 P infe ok AbrdERI AR, J5 G goroutine ] BEARKIRTE TAE . AT Eil Fgoroutine
EF5 G Georoutine B LAE G HIEH, FATMEH T —channel SR [F2P W4 ~goroutine:

gopl. io/ch8/netcat3
func main() {
conn, err := net.Dial (“tcp”, “localhost:8000”)
if err != nil {
log. Fatal (err)
}
done := make(chan struct{})
go func() {
io. Copy (0s. Stdout, conn) // NOTE: ignoring errors
log. Println(“done”)
done <- struct{}{} // signal the main goroutine
FO
mustCopy (conn, os.Stdin)
conn. Close ()

{-done // wait for background goroutine to finish

M PR T AR, Fgoroutine™ HimustCopy BAEH KR [E], 4R 518 conn. Close () RIS
J7 1Al IR 28 R . O A I 8 S e v 1K) 5 7 ) (R BE NS 3 B server BRI USCE — AN XA Cend-of-file) 453K
W55 o R HIRNE8 B Th st 7 1) B 3 8US & goroutineJio. Copy BREUA TR A —> “read from
closed connection” C “MCHIMEERL” ) RUENR, FULRATImA 2R 7R HEE0); 452
8. I PR — NIRRT R (FEFERLgolE MM T — " REF &, XGoii s a3l
goroutine® FIHIEH. )



1fJG G goroutineiR Bl Z 7, EHAITEI—MHERLE, SRJ5 A doneXf Niffjchannel &i%—AMEH. F
goroutinefEiB H AT 262545 MdoneXt M. i channe 12U —AME . Rk, A& 0] UAEFE IR H i Emf g
H “done” JHE..

FTchannel s RKIEH A WNANEE T .. B e MNE EHA —ME, (H72 A W58 K 35 500 R A 1R
ZIWFEREE . 3T A R E R AR I ZI, AT EFRAE B EE . AL B A
BAMAE R, BIUGERIEM AN goroutine Z [AI[FEAF, X fEFRA TR LU struct {28 S5 M 484E A
channelsJCHE MR, HEARM AT DA Hbool Bint M SEEL A AL I ThEE, done <- 1iEH]tH ttidone <=
struct {} {}HH 4.

2x>] 8.3: {fEnetcat3ffl 1+, connfIRZE— A interfaceZRBIMIME, (H&HK)Z LSRR

sepnet. TCPConn|, RE—/NTCPHEER:, —ANTCPEEEEH L AIS BAHE 7y, AT LAM#HCloseRead fICl oselrite
JHE AR EANT. BMnetcat3ffiEgoroutineftiid, HICHMZEEE T S35, XFEMEG &
goroutine A ATEARHES AME < A1 )5 4k 24T Bl Mreverbl AR &5 2845 R ) B . (EifEreverb2fiR 55 28 tH 52 ik
[FIREIThRE 2 LU R EI s % 45°) 8.4, )

8.4.2. HHELtHIChannels (Pipeline)

Channelst 7] L T ¥ £\ goroutine 2 E—#E, —/MChannelsHI%iHAE AN T —ChannelsHfii AN, X
M B Channel sEUEFTIEINE1E (pipeline) o FHMFET H PN channel s¥ = 4~goroutineHf L
K, WS, 1FR.

0,123 .- 0,149

Counter > Sguarer > Printer
naturals SQUAres

Figure 8.1. A three-stage pipeline.

#H—"goroutinest—MitEgs, HTAMKO. 1. 2, - TR BE 75, X518 channe DB Z B 5T
P RIELE 5 — A goroutine; £ " Agoroutinesg—RFTTHIFEF, XUREIM RN BECRE T, REHK
17 Ja 4 Rl id 55 — S channe L AE 45 5 =“Mgoroutine; 5 =/ goroutinest—MTHIEEF?, TEIE]
RS A T IR, FRATE Bkt 7 AER R R A, MR =goroutine T HAR ) 5,
FEINSE R SR W BN T ] ()8 AL i = goroutine.

gopl. io/ch8/pipelinel

func main() {

naturals := make(chan int)
squares := make (chan int)
// Counter
go func() {

for x := 0; ; x++ {

naturals <- x



}
N0

// Squarer
go func() {
for {
x := <{-naturals

squares <— x * x

0]

// Printer (in main goroutine)
for {
fmt. Print1ln ({-squares)

wiEpTEL, BRI ARO. 1. 4. 9 e BT TFE S« ARIXFE ) H Bk Channe 1 s & iE

(Pipelines) A UAH7ER BERKEHEETIIRS S, BAKEHZE T goroutine ] fE &AL & — N ILAE
IR, fEANFlgoroutine HAEAEIA P HB 48 FH f BE ) Channe 1 sSRIEAE o {HAZ, WA A Hild Channels &
1A PR B 1% an e b R W ?

IR RIRFFTE, WA E 2 AR ERE S channe lITE, A LEHCE thAE SN AN3E A 2 R IE 42
Wors A I, DRUOSFRMCE W] DU IE AL U S Ay o X m) LB A B close PREOR 5C Ml channe ] S
bR

close(naturals)

H—Achanne I KM 5, i [iZchanne LA B T Hpanic i . B — MK M channel i EL 4 K
I8 BB E g R S, SR SR R E R A B RHZE, e L RIR Bl — AN A SCH BT R
natural s g X} i channel FEAREL LGN, BRKARSWEI—NRERIEMEETY], REEeiTkiE
5FTEl#F goroutine,

B INEBEZENA— N channe 1 2 B, HARBERIER — MR BEZ2ER—14R, 28I
12 AN B — NMT R Hok, ture® s liIh Mchannel s# UL F{E, falseZF nchannelsC &4 %13 H.
B A E T XA, BATT MBS squarer EH FIPEHAES, Hnatural s B[
channe 1 ¢ 5% F1 -3 A E AT U BE 1 A6 35, IF HAR K Ml squareskf B[] channel.

// Squarer
go func() {
for {
X, ok := <{-naturals
if lok {

break // channel was closed and drained



}
squares <— x * Xx
}

close (squares)

0]

Oy B a2 A i, i XA A EAR R 7 5, A EGo i & Mrangeffi3h n] H & fEchannel s b Ii%
o frangef¥h 2 LA BB I 167, BRI channe LW, *channe %A1 3F Hik A
B PR YA G LR R A

TE IR SGE, FRAT T 8ER goroutine HAE 100N & E0 751, 2485 K Mnatural sXE R
channel, X¥ FHEOHHEFI7 5 squarer X M [ goroutine A] LA IE & 2 1EJEH I ¢ M squares kM
channel. (FE—NMHEEZREERFT, AfLLE deferi&fa) o< %I N Fichannel . ) H¢J5, Fgoroutinetd
Al AR H 2O BRI R ALY

gopl. io/ch8/pipeline2

func main() {

naturals := make(chan int)
squares := make(chan int)
// Counter

go func() {

for x := 0; x < 100; x++ {
naturals <- x

}

close (naturals)

N0

// Squarer
go func() {
for x := range naturals {
squares <— X * x

}

close (squares)

0]

// Printer (in main goroutine)
for x := range squares {

fmt. Println (x)

SRR A B channel . P 5 VREICH goroutine, FFHIIBUE DL 4R RIZI 4



i Z Ik Hchannel s ANE —Achanne 2 HHICH], ' EBCH BG5S 4GoiE 5 i B 2 [ 23 A]
Weo  (RZRAGICH—MNMTH ST EAE AN S — > channe LERIEIRIE . X TREMTH SO, #FHEEAR
5 B ASE FH U F X B2 FRIClose 77 Rk SR P S Ao )

VIR 52 X ] —/channe LK 5 8pani c 524, MLEISH—oni Ll fichanne l 1205 S 8panic R, bl —
A~channel sEE K — AT HEHLR, FATHFES. 9T .

8.4.3. HJjmChannel

BEERE T R, AT K s B v 0 /N R 3. JRATTHT A9 7 8 ] T =4 goroutine, 4R
Ja FHPIAS channe L sEEBERREA], EATEEmain R 2R EAL & . K=" goroutinedff 73 LA N = a2
H AR HIARTL:

func counter (out chan int)
func squarer (out, in chan int)

func printer (in chan int)

Horbrsquarerth H-FJ7 KR EUE A H BkChanne s I H E], - BRI P4 channelsSR 24, — AT
AN—NHTHIH . A channel &AM FEIEE, EEREMIIMEHTFAER: —MRHETER, 5
—MHATR%. Z2HA T inMout CA ML R TN EE, HEEIFLERIEsquarer &R — M in
SR R channe 1 s RIEEE 538 A — > out ZHON M [ channe 1 sEEUCEHE o

EAI R . B channe {EN— MRS HGE, € Bua 24 MR RRIEEE R,

N T R E IR BRI, Goth & MRA RS- 1 H07 [M ) channe 1288, 737l T HGXELA
U channel . Z5Mchan{- int&K/x— N H Ki%XintH]channel, HREEKIEANGEFZRI . %, ZEM<-chan
int TR — MR Int fchannel, HREEERARERIE.  (H7k <MK F-chanARRH AL BRI T
channel 5 [A] o ) 3X At PR il K- 76 2 1 HHAG I

A R e P E R T Wi S AN 1Al channe L RIS BT LS, Fr DL 78 K163 B fE f goroutine 4 = 1i H
closebfi %, BRI —AN RE2U FIchannel i H closed & — N d i -

KRR, X IRSHAEH 1§17 Flchanne 1 387 .

gopl. io/ch8/pipelinel
func counter (out chan{- int) {
for x := 0; x < 100; x++ {
out <- x

}

close (out)

func squarer (out chan<- int, in <-chan int) {
for v := range in {

out <— v % v



}

close (out)

func printer (in <-chan int) {
for v := range in {

fmt. Print1n (v)

func main() {
naturals := make(chan int)
squares := make(chan int)
go counter (naturals)
go squarer (squares, naturals)

printer (squares)

P Hcounter (naturals) ¥ 580K chan intZER fnatural s e Nichan<— intPEE R & iEREI
channel. MH]printer (squares) 12 FEUHBARIRAFE e, X — RN <—chan int2RM HEESUEH)
channel. fE{AX[Alchannel ] i [a]channe 128 & )RR AR AR S BOZ G e . X BLIF A R 1 FE 1)
i Wl AR — I chand- intPRA FL ) Y () channe L #54t yichan intPRAL KX n] B4 (1)

channel,

8.4.4. TWZEAEHIChannels

T A7 IChanne | W B FFA — AN o R . AR K2 22 78 ] Fmake PR 281 channe | I 1@ i 55 — A
SRR ER . FHPEREE T — M R =Rt = M 97 Channel o K8, 24 chZF &%) B[]
channel FJE LR R TE

ch = make(chan string, 3)

ch

d

Figure 8.2. An empty buffered channel.

7] 247 Channe 1 {) A IE BRAE R [F] N AR SR A7 BRI ) R B4R N LR, S AT ' T 5 A BA A7 ) Sk BRI BR T 3K
SR N ERZEAF PASI R 1, TR R A& AR R B 28 EL 2K 55— gorout ine A AT BRI VR 18T I BA A1)
2. M, R channe 2251, FRURAER BH2E 214 51— eoroutine AT A IZ IR A M A BA #1483 A\
JEER

AT LAAE TG BH ZE A1 0 T 45 )3 B 22 () channe 1508 =AME :



Ch <_ //A//
Ch <_ //B//
Ch <_ //C//

IEZI, channel KN FBZEAF SIS 2T (1818, 3D, AERA NN Ak 1A R A AR B 2E

ch

__/——V ATl BT | T
*-—

Figure 8.3. A full buffered channel.

AR BAT R —ME,

fmt. Println(<-ch) // ”"A”

4 channel (I ZEAE A AN I AR 1) (8. 4) , Al iZchanne 14T 1 K% B2 I B E AR A
ik ZE . B IX R T, channel BZ% 47 BASI RS T 220 & % B goroutine.

ch

_/—r “‘B" | "C"
F—-

Figure 8.4. A partially full buffered channel.
FEFLCRFRIE DL T, #2777 Be 7R 22 A8 channe l WA A &, W LAH N E K cap sk HER AL :

fmt. Println(cap(ch)) // 73"

FIRE, ST AEMLentfE, WAL ANKIZchannel, HBA%IR [Hlchannel P} EEZAEBAF A 0T R A
o PUAEIFRRE R Hizfs B 2 BB SRR TR, (HAR2 R ez vk s e = # 8.

fmt. Println(len(ch)) // 72"
TE Sk ST P IR UCERAE J5 channe 1 NS I 2R AF- A BDKE SRS 2510, an SR 28 DU AN B N A0 2B FHL2€

fmt. Println(<-ch) // ”"B”
fmt. Print1n({-ch) // “C”

TEIXAMGF-rh, IR ERAE AR R A AE [A— A goroutine ™, (HZ2TEB MR F R EN— B BHA K
goroutinefi T . Goilfi & FH M — AN 2247 fchannel 241E [ —Ngoroutine F HIPAFIE H, HEIR
SRR R, (HSZPR FiX R —AMEiR. Channel fllgoroutine )i 25 HLHI & BB AMIER), —/NRIEEE
E——8 R BT —— AR K fHZE . WRIR AR FE RIS, A slicefnl LA T .



NI TR T A T AR F channe IS o B R AR =AM sk B R, NMBRAR S A
STECEAN R I RAL B . EATT o PR B R e B A 0K B 2 AF channel,  f o BUCE R ICE — NIRRT
Wi 7, A5 A A RSN B o (Rl mi rroredQuery BRI EURT BEALE I3 411 /4 0 2 18 R B A5 Sty s i B 2 i agh %
H TR, URfES—TF, £ -goroutinesIf KMl [Fl—>channel KiE%HE, BLMIFE—>channel Y
AR W . D

func mirroredQuery() string f{
responses := make(chan string, 3)
go func() { responses <- request(“asia.gopl.io”) }()
go func() { responses <- request(“europe. gopl.io”) } ()
go func () { responses <- request(“americas. gopl.io”) } ()

return <{-responses // return the quickest response

func request (hostname string) (response string) { /% ... %/}

RN TEH T A2 Fchannel, AP ME I goroutines 2R NEA NEWOm B K F1F. X R
L, FRANgoroutinesitifs, XA4E—BUG. MK EAR, WK goroutinesIFAS#E B AR,
PR B A 77 Z B gorout ine g IEH 1R H A& HE 1

KT IHRAF BT B AF channel s [A| I £, B & 9 fFchannel s & R/MIERE, ARV RERZ AT
[RIEMATE . JCZEAFchannel BE B ORIE AN AR AR 5 AH NI R P S s (B R 0T G247
channel, IXSEHAERMRET . [FFE, BIEIRATRIEN 2 RIE R —Mchanne IS B EE HIR, 68—
AKERLZS B KN G A7 channe L2 ANILSEHY, (R IX ERAEPAT AR TR E Z BT A2 T A 4 K IE
B WK A7 HC 208 1) 22 Mok 5 SRR PP AR A

Channel ()& A7 A BEFZIAE P MIPERE . AR —FKEREEA =T, — P, — LK, &fF 4
KB EREALIL R E N — D BIMEAE 2. /NI B 5 22 (3R B, BN BT 58 il Bk Ja A6 545 T
—AEIT ORI BRI e AF K channel EEATI4IE.

UARAEREAS BT T84T — AN B — DN AR AN 18], A A REA BT Al CRE— A5 B 1) BRI I FSCrE
AR BTy BN —ANEAREEERIES . XA T R channe I A ASI A B E L. R EREAS BITH
P TARRCRAIL, A4 Fe b B 73 ) A i ARG IR (Y, A TGRS R 383 22 g AR A I R
GRAN e R I 2 IR AT SRR A A b 22 1) —— B A2 il KA B B G A7 A B —— 4 W LAAE AN S 2R P 2R (T Rl
&RV ER RS, G — AN AT DU RS, SRS AE AN PRGEL B T AN S AR

i, WERA PRI AT BL LR TR S B IR A BT T8 (R G A AE DR T 20 IR T K 36 1 o
FBG IR JE SRR B AT IRT BOE R, AR A AT I8 B GAFAE K ER 7 I TR R 2 S . X T IX 5%,
WA GAT I B W ARAE AT I b o

A2 2 ) B0 T B f# channe 1 s Flgoroutines B TAEMLA 2 RE FEBIH) . Filtn, a0 A i Bt 7 2k
OHIMER S 284 E, — N EINRTRETCVE IR B35 — AN Im R T, Bl 2 oVl A 2B B BRI ) 7R ok o L
fig XA 1) R, FAT TR DA AR 5 — AN B IR 35 1 56 28 — B B A, At AT A [R] AR 95 AH & A S T
YE. XEPLITEET A [F ) channel sl 5 — AN AT ff goroutine



WATEA K2 2 A R 43405, {H/&gopl. io/ch8/cake LAl T X NMEAEE, AT LUBIE A [F 1S4
VAR eibxt B R B LA S PR B A A C§ 114D

8.5. FFAHITEIA

A, BATSHRER LRI FRAT I TR IR AR LI AR, BATE IR AT A R B AR il — 24
W& ) 1) /. gopl. i0/ch8/thumbnai B &ML | ImageFile AR I TATRANE o FATA UL HIX AN R
s, RFEZEMgopl. io FEE.

gopl. io/ch8/thumbnail

package thumbnail

// ImageFile reads an image from infile and writes

// a thumbnail-size version of it in the same directory.

// 1t returns the generated file name, e.g., “foo.thumb. jpg”.

func ImageFile(infile string) (string, error)
NIRRT SRR U 4, N TR E A AR R A g

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. Println(err)

ARBATAE B SCAF 7 oG B2, DR g — N B b A AR AL & 18 R Ak B R 0 2 AR st <7
() o AZIX P ] AR A T8 A AR A ST 1) I R4 Y i o) FFAT 18] R (B9 : embarrassingly parallel, HP
(iE ARSI FEAT) o 5 FHAT 1) e e 25 5y 9 SIS AT B — e (PR ), FF Hod s e e =52 9F iy
KIEFAL, Refig B & AT RS Ze Mg 2

NHAEBATFFAT AT X LA, MG S TORUREIR Bkt , I H 2 % cpuI T B RE R B R
BATHIEE — NIRRT — ookt 7. KRBV BMEHAIR, ZJaHiiTALH.

// NOTE: incorrect!
func makeThumbnails2(filenames []string) {
for , f := range filenames {

go thumbnail. ImageFile(f) // NOTE: ignoring errors



RARAIZATHISEAEA FORER, ks b, e e B R RA s I AN (B) 224845 22, RIS = S0 44 /Y
slicett ABEH IR Kt Rt T, WRBEFEAIFRIATIIE, A — DI R RIS
FEELPIE? S 9 EmakeThumbnai l sfEEIE A SE M TAE Z Bt Q2R B 1. ER3 7 )
goroutine, ¥ MICAFAXTR A, HEAEHEN]—HBPITEE.

B A BN IMNERE S fFgoroutine 5E i, (HA2FRATAT LAt goroutine B[S 1L BE 44 5€ Bl I
B A 25 M I goroutine FIME, i A 1177 X M — PN FE ¥ channel R EFHF. BIARMNICAEFEN
fl i goroutine H Flen (filenames), FrLAZMA I Igoroutine R 75 ZEAEIR [l 2 A X IX e AR50 .

// 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{} {}
} ()
}
// Wait for goroutines to complete.
for range filenames f{
<{-ch

EBEBATRCHENE N — DB EALS T REL AR R A

for , f := range filenames {
go func() {
thumbnail. ImageFile(f) // NOTE: incorrect!
/]

[BMZ— "N ZRI{ES. 6. 197, B 44 R AP A AR B PRI (e, E T XA R (R A2 B R R A R B 44 R
HUEPTE S, Hayoss s ER e . 2iigorout ineJFUATAAT 710 B AL, fori¥A Al fE
ZHUR T OFHITR T 0 — R AEAEEE CEATTRER) S48 T BAME, Pril X SeoroutineT4a
BEICCER, ENE BINE G sliceia— MR 1. X238, AT i IR 1L
P52 ZgolB R AT ) “ 24107 A

WERRATTAE A AE—worker goroutineff FgoroutineH iR BMERZ/E A7 ? 43 ATHH
thumbnail. TmageFile@IZE SCAR RGP, B iIRBl—MEIR. N — /A FImakeThumbnails 23R [A] H
TEACRL AR R 4R I 2SR 1R 2 — AN R



// makeThumbnails4 makes thumbnails for the specified files in parallel.
// 1t returns an error if any step failed.
func makeThumbnails4 (filenames []string) error {

errors := make(chan error)

for , f := range filenames {
go func(f string) f{
, err := thumbnail. ImageFile (f)

errors <— err

} ()}

for range filenames {
if err := <{—errors:; err != nil {

return err // NOTE: incorrect: goroutine leak!

return nil

BEANMEFA— MR fbug. BB — AN HEnil Berrorhf 2 B erroriR B BAH 7, H5%E —
/NgoroutineZ=Hfaerrors channel. XFEF N Hworker goroutinefE[AiX{>channel 1 K IE(EKT, #E4:
G ZE N &, FHHKZEASIBH . XFE M HgoroutineittFz (§8.4.4), TRES FEEANET
KA EE # Hout of memory 4% .

| = Woran

B (6] B R IR 2 H — N B &3& K/MHbuffered channel, iXFEiXEworker goroutinelrchannel
HRORIEI Al A S W PHZE . (—ANATER R I E R B — A J1 4 HIgoroutine, Hmain goroutineiR
B 25 — AN R 1 [A] ) 2 HE %% channel)

/MR A makeThumbnailsfii H 7 —A~buffered channel KR [Al 4 Bl B R ST 44 7%, B A st
P15 o

// makeThumbnailsb 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 makeThumbnailsb (filenames []string) (thumbfiles [J]string, err error) {
type item struct {
thumbfile string

err error

ch := make(chan item, len(filenames))



for , f := range filenames {
go func(f string) f{
var it item
it. thumbfile, it.err = thumbnail. ImageFile (f)
ch <- it
b (f)

for range filenames {
it := <-ch
if it.err != nil {
return nil, it.err
}
thumbfiles = append (thumbfiles, it.thumbfile)

return thumbfiles, nil

%kﬂ]Hif:**/\wijiEﬁmakeThumbnallsl_[]37%ﬁ31##ﬂ]ﬁﬁjid\ 11 (bytes) « FIHT AR A FEA—FEHT—
FRWATEIRAN A BRI 2 iEslice B, M2l id—stringfchannel 4% >k, B PAFRATT L
&ﬁﬁﬂm&ﬁﬁ T .

N T RE R 5 — M goroutinett ARHMREE R (B Ja — ME R IFA —E R H )5 —MITIR) , FATH E—Aid g
(it 4gs, 7R AgoroutineSZNININ—, fEgoroutineil HiIH—. IX7FE—FEFRRAO TS, XA
THE A 75 2L4E 2 D goroutine A EIN 3 22 4 JF HARMEIR (AL HHON T 2 Bl — BRI — Bl 7k XAt
HERPMR Jysyne. WaitGroup, N ARG 2 1 X A0 75 %

// makeThumbnails6 makes thumbnails for each file received from the channel.
// 1t 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) f{
defer wg. Done ()
thumb, err := thumbnail. ImageFile (f)
if err !'= nil {
log. Println(err)
return

}
info,  := os.Stat(thumb) // OK to ignore error



sizes <- info.Size()

} ()

// closer
go func() {
wg. Wait ()

close (sizes)

0

var total int64
for size := range sizes {
total += size

}

return total

R AddMIDone T VA AXT 3 . Add2 T s n—, W ZifEworker goroutine PG HIHA, A RLE
goroutine ™ ; & MNKITEFRA TR TN EAddZTE "closer” goroutineldAWaitZ Aigt i H. F HAIDIEH
—/ANZH, {HDoneH A LM SE; HITEMAdD (1) 25N . AT defer REf R T Bgs RIE 2 1R
AR IS O T AR RS IE Wb R . I R AR 25 K =2 AT T F T RS, B SO RTTE R AR
Hi iy AR 8 1T HAR HbTE ) 5%

sizes channel#4 & — PRI K/N8Imain goroutine, fFmain goroutine®ffif T range loop3¥it
B, ME—FNRATZEFBIE — 1 closer goroutine, FibHZEFworkerf1fF % Hfisizes channel
ZHNRH AT, PPEE: waitfliclose, AR TsizesMITEMR I K. FE—TFR—FHE: WRE
FHEFAERIBAE Tmain goroutine™), FEFEMAZ AT, XFEHITEHUKIZHA LR T, WREEH )G, B
LNAZE T AALIE RIS 7y, A AE AR 2R 78 2 K FAliX A channel, X AMEM K ER A =21k

K]8. 5 KB I makethumbnails6pREH FHAFITFH]. PFIFKIRgoroutine, B BALKsleep, MHLLEAEK
H8l. RHEFT AR RFEIZ N goroutine I FHF. BRI [H Nis). VA Emain goroutine g WA KHE4)
(B [ e AT Herange G35, & fFworker KIE(EE# closer>k K Hlchannel ff).
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Figure 8.5. The sequence of events in makeThumbnailsé.

2] 8.4: fBfreverb2fR55 4%, 1ER—MNMEREAE Hsync. WaitGroup it Gk lecho goroutine.
P EOECONER, SRPATCPIERERIE N, 152:218. 3 —Ff. IiE— FRIMZ N inetcat 3% F i e — HAF
RERTA IR “wny” 5Eik, BIME R IEbrER AR C &R A E LT .

#25.>] 8.5: fHH A KICPULSEKIFFEARLEE, HanfEs. 395 415 fMande lbrot F P B 3. 275
113-D surfacell AL, RN ENEIASCNIFLIEA, i Hchanne SR TG, fE2ZHENL L
XANFEFPARR T 2/ Eee? # £ /b 4 goroutine & A& KW ?

8.6. ~Hl: FHA&KHIWeb€H

7E5. 67177, A 7 — MR Fweb @ H, Hbfs (7 BEALYE) FVERITEBUEA W wh . fEARTTH, ATk
EANIXAC R IFAT, ZFERE— M S AR a2 ] BAFRATBEAT 10, S RAERIFH NS 8. crawl iR
¥ fgopl. io/chb/findlinks3H & —FET

gopl. io/ch8/crawll
func crawl (url string) [Jstring {
fmt. Println(url)
list, err := links.Extract(url)
if err != nil {
log. Print (err)

}

return list



F RIS, 6 F [IbreadthFirst GREMLSL) K. B2/ —F, —PworklistZ—AMdx T 7 EAH
LRI, F— N n R — AT EIUIURLAIER, At iX —RIATH channe 1{X & s1ice kx4~ BA
Bl B KFerawl A A S EAMNATH S goroutine P EEAT I H 204 AT 192 10 B 422 A% B

worklisto.

func main() {
worklist := make(chan []string)

// Start with the command-line arguments.

go func() { worklist <- os.Args[1:] } ()

// Crawl the web concurrently.

seen := make (map[stringlbool)
for list := range worklist {
for , link := range list {

if !seen[link] {
seen[link] = true
go func(link string) f{
worklist <- crawl (link)

} (1ink)

HEREXE P cravl FrfEfigoroutine 2§ LinkfE Ny — N RIS HAEL N, Rk “IHHAZERIR” 1 &
(7£5. 6. 1A U « 7 AMNEER B ar 217 2 80E Aworklist 2 £ — A J34h ) goroutine H EAT I,
XN T fEmain goroutineflcrawler goroutine™ [EHf[A] H—"goroutineifiid channel %% P 2B}
RAEFEE (KA 7 — 1 BRI S A HEAS U)o« 498, XA AT LA buffered channel KAk n]
A, XEARER

DRI B m] L Jf Acuis ATk, JEH AT ™A —RIEHIURL 17, Adis A M. —A e feis
47— BRI 1) 5 7T g 4 Y IAE Log RS R 15 2 FL )«

$ go build gopl. io/ch8/crawll
$ ./crawll http://gopl.io/
http://gopl. io/
https://golang. org/help/
https://golang. org/doc/
https://golang. org/blog/

2015/07/15 18:22:12 Get ...: dial tcp: lookup blog. golang. org: no such host

2015/07/15 18:22:12 Get ...: dial tcp 23.21.222.120:443: socket:
too many open files



BRI IRAE B2 — MR ANSEAL (DNS BRI, B AN A A S8 e mT FE . 1B S AR R S SRR 1
JADE: XAREF - IRTEGIEE TR MSIER:, L 7R DR RIT T SO EOR S, BEf 380 7 £ 18 A
net. Dial fRDNSEH R MCZAF: (1 7] L o

RAFEFF AR KA IFAT T B RRHIATHIFA RS A1, HARNEEAY, RERGEL
A RN R, ELUICPURZ OB PRAIR A TH SR D, L SR (A8 4 2 ol A Sk BB A 1 AR B AR 3t
FERLTORRAEAAR,  HLADAR A R 26417 8 BR A T VR0 R B0 ERR, BB 2 AR A — D web I 55 IO IR 55 7 B IR
. N T RPN R, BATTAT LARR G I AR A (0 BROR A 2 TGN H IS AT A X T ERAT
(7o, 55 T B9 5 v BRI 1 inks. Extract7E [A]— i (Al i 2 A S A @ n ik i A, X B inZd
fITimit=20, —MEOL T XA ARG RRG A H & —MEE, RAESHFANETTN, 22w
WHIENBENTE N B AEF AR ZRIR) .

BATAT LN EEERGIfbuf fered channelREEHIFH K, XRUUTHAIERG BTG 5 E2ME.
MAMES E 1, channel B n SRR 0N AT LLALEE 9 258 1 token GBATHE) ,  Mchannel 4Z I —/ME 2B
JBH A — A token, FEHA— NI TREL . ZFEORIE T ERAEBN AN &2 A0 RERE. (X
Bl e FRATFE channe ] LA FT AR MM token B8 B — 28, ANid il X FEIE™) o B Fchannel o R KA
HAEE, HATH AW struct {} RIEAH TR

ERATE Seravl AL FExflinks. Extract BT AI#RAERIZREL. FElltoken IR A BEREER, RAEALRIA—
I T UG 20T A5 5 BB AL RE 1R A0 TOBR PR A2 I AR

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) [Jstring f{
fmt. Print1n (url)
tokens <- struct{}{} // acquire a token
list, err := links.Extract (url)
{-tokens // release the token
if err !'= nil {
log. Print (err)

}

return list

AN R XAME R KB EIA S &L, B E O ZNCR| T T A VIR EE AT A B BERE . (2R, BRAEAR
THE MR FE T @& M WIIEALURLELE C 2852 7 2538, 6 P VR FE R Hll, VR ZIE A =R 21X A ) .
N T HEIRANFEF e &1, FATHE Bl worklist AT EE A crawl fgoroutineEIEZ T I IR H F &3 .

func main() {



worklist := make(chan []string)

var n int // number of pending sends to worklist

// Start with the command-line arguments.

n++

go func() { worklist <- os.Args[1:] } ()

// Crawl the web concurrently.

seen := make (map[stringlbool)

for ; n> 0; n— {
list := <{-worklist
for , link := range list {
if !seen[link] {
seen[link] = true
n++
go func(link string) f{
worklist <— crawl (link)

} (1ink)

KA A, tHE N workl i st AR BRIESCEIIAT T IRM . B—IRIATE A 6 R 75 B K IEH|
worklisthf, FRATERSNInEAT+HRAE, fEmworklist FREHILAI M 24T SH AT, FATHREATIE —X
++HEEVE . X B ERE++R—ER B3 Ncrawlerffgoroutine Z Bl o TG SAENIUNORT 2818, X I
BBE T T .

BUHER AR NC H x5, 675 PR FEAL G 1 R bR L2068, 1 A AT A%, I HAEHSE UE S5t
2B 251k

T AR AR S I R A B — R RS . IXANRAMER TSR B crawl BREL, HERA M HTHUES
BOmMARZ H 720K i fcrawler goroutine, IXFER{RIUEHZ 20 MHTTPIE RAE K -

func main() {
worklist := make(chan []string) // lists of URLs, may have duplicates
unseenLinks := make(chan string) // de—duplicated URLs

// Add command-line arguments to worklist.
go func() { worklist <- os.Args[1:] } ()

// Create 20 crawler goroutines to fetch each unseen link.



for i :=0; i < 20; i++ {
go func() {
for link := range unseenLinks {
foundLinks := crawl (1ink)
go func() { worklist <- foundLinks } ()

// 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 !seen[link] {
seen[link] = true

unseenlinks <- link

i HI€ t gorout ine I FE &R &4 [5]—>channel—unseenLinksMEMIH) T . Fgoroutineft 5135770 E M
worklist HEZE R TR, RGHEEAEINUTHIZL HunseenLinks channel KiX%4— M€ H Hgoroutines

seeniX Mmap# fR %€ fEmain goroutine™; A& BIX M map R fEfEmain goroutine AT iR LT
e s BREEOT R, KRR LR AT DR TN — B R AL EORIERE 7 R ER e . Flan, NI EA RS
TERR BN VT IF) 2] AR (§ 2. 3. 4) FEBCA B SUAIIE DL N & TRVEAE R BN T s — DX R4
F-BICEBAZX BB ITEVSMNTTEV R B FEFTA RS OL T, A5 SRBEiER nT LA B3R AT 2 R 3R A TR RS
¥, A HARAERRZ MO

crawl PR R )8 B E — N5 Hgorout ine 1 # & 1% Blwork list R B IEEL . A T WAL, XA
B ¥ B0k [l IR AT AN AT PG A T

Z5>] 8.6:  NIFRMCRIEIIRFEIRG . Wi, WRHBE [ depth=3, ARG ME Bk =X
AP RE S 21 1) DT A4 RE AU 2 o

23] 8.7: FERMIFRREFRAIE ML BRI AR, JEIZh S FTA RA R T AR S A
WREfE. v TS, FATXEAT PR BCGE IR ZT F P A T (bfigolang. org4lE, BE: HMERIN
WA T . ) BT, B VU R A B R R B AT — LA B, RS AR IR A B ARk R AT B
B, MIANRESR A R A6 1 BERL o

8.7. HTselectH)ZI%E H



N IR P 2 BEAT KR BT o time. TickPREUR Al channel, FEfF2 A MTEA 1A dE
—FEAX A channe AR S B D HAFMMER —DIFTREL, A EAE B RRHAAIE T K.

gopl. io/ch8/countdownl
func main() {
fmt. Print1n ("Commencing countdown. ”)
tick := time.Tick(l * time.Second)
for countdown := 10:; countdown > 0; countdown— {
fmt. Println (countdown)
j<-tick
}
launch ()

AR AT IR AL T SR F I, P 4% FreturndE iy E W R SIFE . & 2%e, RATBEZ—A
goroutine, IXA~goroutinesZ i MARHERI N HF AN — B bytedt H, WHRKILNT, &M% Nabort
jchannel & i%—/MH..

gopl. i0o/ch8/countdown2

abort := make(chan struct{})

go func() {
o0s. Stdin. Read (make ([]byte, 1)) // read a single byte
abort <~ struct{} {}

10O

IAERE— IR BUE A BIEARER 75 2S5 R A channe L R o — MR [ H4% T2 ticker channel 43—k
W (HUENASA jorgonff)“nominal”, BEVE: XEEAGTHERATRAE 1) B0 7 W IR Bl Jabor t . FAT
TR BN — D channel HHEBUE B, WX A MG, W5 — > channel & A SF A K 1 KB
AREFP RS 2R BHZE,  IXFE AT TR TCIE U B0 58 — A channe I ORGSR I FHAE . IXINHMEIRAT TR 2 2 B 5 H
(multiplex) XEEHRAE T, N TREBZEEH], FAUEH T selectifif].

select {
case <-chl:
/...
case x := <{—ch2:
// ...use X...
case ch3 <- y:
/...
default:
/...

b ZselectiBAJI—MIER . FswitchiB A A SARLL, WEH LA caseflik )G Fidefaul tiE 57,



F—caseflR—MEEHRAF FER S channel E#EAT RIZ B Y0 JF H oW & — 2B ) —MEH]
Beo — AR R RO ERRREE & FE: AMERRBIMERES ZEH20), & B
HIZE— A case, BEHBEAE MK RES T, BE " Dease B¢, 5 MIEAILIRAET 5 H#%
eI HIE

select &% FFcase A BEWE AT Kicasef BHAT . M5 AR, select 4 & KB E 4T caseZ J5 I
B XM EEEEASPITH . — MR E T casefselectiBf) HiEselect {}, SKmHEERFT
*,

EFRATTEI RN FRATH) KT R FEF o time. After &£ L RBIiR [A]—4>channel, Ff#E—N#rigoroutinefE
23 e B 8] J5 7] 1% channe L KiE —/NMHSZE . R I selectiBf) o —HERFRINANNFH4H T —4
Fik, Lisdabort HHELE —MOBE T K FHfF. WRIOMEE T8 Fabort FAFHEN, B4 KF7HE
SR

func main() {

// ...create abort channel...

fmt. Println(”"Commencing countdown. Press return to abort.”)
select {
case <-time.After (10 * time.Second) :
// Do nothing
case <{-abort:
fmt. Println(“"Launch aborted!”)
return
}
launch ()

XM F RS . chiXA~channel fbuffer K/N@E1, FrUASZ BN BAMW, bl A —1case
ATLAGHAT R 2%, B wHEE A, EHESFTHI0O 2 4 6 8.

ch := make(chan int, 1)
for i :=0; i < 10; i++ {
select {
case x := <—ch:
fmt. Println(x) // “0” 2" 74" "6” "8"

case ch <- 1i:

}

WHRZ A caselFN BLZR, selectBENLMIERE —NHAT, XFEERMAER— > channe | #1 A P2 #
selectHl 2. HEINAT—AME)F Hbuf fer KNS H A H AR AT 2, BN Ybuf ferBEA AT EA N
i, selectiB&A) FAT I DL G /& JORE i AT N —AE 2 BEHLI .



NHERATH R SRR T AT BB o X B selec tif A) 2SRRGB ARG R — P R IAT IR HERAE

gopl. io/ch8/countdown3
func main() {

// ...create abort channel...

fmt. Print1ln(“"Commencing countdown. Press return to abort.”)
tick := time.Tick(l * time.Second)
for countdown := 10; countdown > 0; countdown— {
fmt. Println(countdown)
select {
case <-tick:
// Do nothing.
case <-abort:
fmt. Println(“Launch aborted!”)

return

}
launch ()

time. Tick RBUERIMAFF B E AN T — MEMEHA T time. Sleeplfgoroutine, &R MEBERS &Ik —A
FF. HcountdownRi HUR BN, B2x4F 1k M tick P40 diAt, (H2 tickeriX/{ goroutinelfKIRFFiH
Ak a4k 57 1 2 M channe L HFURIEAR,  ARTATX I i D48 3 HE i gorout ine 2 M\ iZchanne | FHHZUE T —
XHEFR Ngoroutineitt gz ( § 8. 4. 4) .

TickeRABETT(F, (H2 RA 2R 5 82 oy JA) JUTAT 7 XA I (e SR s e A b i 75 A3
FRATINE1Z A8 FH T T PR A A 3

ticker := time.NewTicker (1l * time.Second)
{-ticker.C // receive from the ticker’ s channel

ticker.Stop() // cause the ticker’s goroutine to terminate

A IE A ERET Mchanne ] R IE B FRUE,  IF SOV AR 8BS HRIC P B L 2E, e 2
channe | 5T &I 5 BE B o selectiffmtn] ASKBLIXAEHIZhBE. select i —Pdefaul tRIE X
FEBHRIERRANRE B8 T _EAR AL BRI TR 7 7 S AT R L2 4

NHEffselectiff] e fEabort channel AN, MEPENUE; TEMAT A HAM. X — AR ZE R
PUCERAT s S HHOXAE (R AR i “ #¢ W channel ” &

select {
case <-abort:
fmt. Printf ("Launch aborted!\n”)

return



default:
// do nothing

channel FIEEAEnil. HIFSIERESEEZPE, nilfchannel B FHEE A —LH K . FAK—A
nilffjchannel &Ik FHZIEAE S K IEFHZE, fFselectiBf) T #/Enil fchannel AT E A i select F.

BRI LA LR o A8 Flcase, e MRALBELILE A A A 9 P RO (02 46 3R]
ST EE AT

521 8.8: ffiflselect> RS, 3T Hechoili &%y, NHIIIHERT, IXFEAR S %8 v] LAFE R i 10F0 H
B AT R B S W E R .

8.8. il IR HLIE [

FEANY R, BRATSGIE— MR R4 G H SR ALl S RS, X AMFERF FUnix B fdu T Bt
AL, REZH AR FHIX MwalkDirBRECR 2R, XA B EUE F dirents BEECR A ZS— A H 3% FHIBT
HANI,

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) f{
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. ReadDir R <> iR [l —os. FileInfoi M fslice, os.FileInfoZiBith fos. StatiX/MEREHIIR



B{E. N FHZRMS, walkDir&@BHMAHEE S, FFHSG 0@, walkDir
PR £ mIfileSizesiX N channel KiE—2VH H . XH BAE T XTHRIFT RN

TR ERE, H TP goroutine. J& & Mgoroutine il HwalkDir Kl i 21745 tH IR — AN I i
& RMfileSizesiX~channel. =Egoroutiness X H Mchannel FHHEZUCEIH SO R/NIEAT B0, 4 H
ﬂsno

package main

import (
7 lag”
"t
"io/ioutil”

0s
“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)

N0

// 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)

RAFEFF AT BN R AT RAEAR KIS TH]

$ go build gopl. io/ch8/dul
$ ./dul $HOME /usr /bin /etc
213201 files 62.7 GB

W RAEIEAT HII R BE G 1L JRAT R0 TE AL PEBE L TR B B A o HAE, AR ) SR printDiskUsage B 201

IR S 2IEA B S B TEN OE BT i

THEX AN duff B RS AT ED N 2%, At R E R AR T vt lagd & BoRFEF I EE . fEroots
H 3% FIE G G gorout inefEiX BARFFAAS . FgoroutineILEM F T it 28k AF500ms 4 R FH4E, KRG
i select il A& AR5 ST R /N I JE R BE B i R /INEIH R, B — AN TH I 388 IR S AR AT B0 2 1 1005 K /N3
o WR—VIITlaglE BT BEAHEARITE, tickiX A channel &{fFF Anil, XFffEselect B ffcaseth it

MEATHEEM T

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



BT RATHIRE P A AL Frange 36, 25— selecticase b iR st FI Wi fileSizesffchanne & A2 C
SR T, X HEAT LA #lchanne 1) —EZ 0. 1% channel DAEMOCH] TS, B aBEBERH
T . X H K breakif ) 2 [ #rbreak, XFEA] LRI 24 select FIfor 9 MEH; QR A HFR
break#)if R iRt W2 HselectfEH, MAMNZHIfor G2 {EZ @ N T —4$selectffiF.

BUERE 7 2 f IR s O 3RA 19T B i -

$ go build gopl. io/ch8/du2

$ ./du2 —v $HOME /usr /bin /etc
28608 files 8.3 GB

54147 files 10.3 GB

93591 files 15.1 GB

127169 files 52.9 GB

175931 files 62.2 GB

213201 files 62.7 GB

SRR N R IS 2 278 PRI ) 42 4501 . ik ttwalkDir i AT A AL BRI A4 R R, TEAE RN
Wi R IATIR B . FIHIXAZE =AM R du, 20— walkDir i H A& — N #ifgoroutine, &
i Fsync. WaitGroup (§ 8. 5) KX IHEER fwalkDir i #4714, B — AN goroutine s fEHHHUas ik v
EHIHERfileSizesiXNchannel %[ .

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)
}O
// ...select loop...

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<{- int64) {
defer n.Done ()
for , entry := range dirents(dir) f{

if entry. IsDir() {



n. Add (1)
subdir := filepath. Join(dir, entry.Name())
go walkDir (subdir, n, fileSizes)
} else {
fileSizes <- entry.Size()

H T X AMEFE s S @ R LT Mgoroutine, FATHEEMB K direntsehi%l, HITHHUE 5 =R
MR FT R 2 SO, it 3RATAES. T B A TC L —

// 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.Filelnfo {

sema <- struct{} {} // acquire token
defer func() { <-sema } () // release token
/).

RARA L Z HARAS PR T8 LA, R BRSNS AT I, AL B AR

%21 8.9: HE—AdulH, B BN EPR root H 3N H SR/ SRIF SRtk

8.9. JFAMIBH

AIHEFATF ZiE K goroutinefF ILEIEETHIHFNR, LI—DMIEEDITIHEwebikSS, R ERZ
i 22 W 1 MR S5 i A %

GollE & H I A RMAE—goroutine & 1L — A goroutine M) 77k, HTXFEE T goroutine [A] 3L
EARERAEARTE XIPIRA Fo 7E8. 74 rocket launchfEfFH, FA14E4 F M abortffchannel B k1%
T MREEEME, fEcountdownfJgoroutine P HEIXAME I N H OB HAE 5. (HE2MRRATEZLR
AN B R E 2 A goroutine B4 TplE?

— PRl B 0 F B [Mlabort [ channel B 16 fligoroutine$ H —#F 2 M S KB B AT, dnFiX s
goroutine CAH —LH DB H 7, a2 BEA M channel HEHE £t goroutineif £, XHEFEL
AT AE BRI HZE., B— 71, WX goroutine XK T HE goroutine, FATHchannel B[]
BH KT, Bl tgoroutine W BE TIEFLRUN BB HIH B . — OB DL FRATTR AR ME e 7 S — Nt
2| B A6 Z /DA goroutinefEIZTH M. H4h, —/goroutineabort channel HHHZUS E|—AME 1)1
i, AoV PpIX/ME, EFEHERgoroutine i A B RIX KGR N T AL R FRATIE Hgoroutine
B, BRATHEHESERE IS, KB — A channe lJENH 8 #& H 25, XFEgorout inefl 1REME T FIiX 4
HHE, HHEFMTEmRZE, TUARERGHROERED T,



[BHZ— T AR A T —channe | JF HAH Peds 7 Fr A CARIEMIME, #{Fchannel Z J& 4 QRS n] LASL BRI 47
AT, IFH P ERE. BATTELRREAHHEY e— T, RAFENERATH T FEHLE]: A ZEE channel k1%
fH, T2 K H— A channe IR BEAT) #k.

R/ Me, AT AT DAEIR B MmN B30 — 5 I dufe 7. 15, 1813 — MR H ¥ channel,
XA~channel A& fa H b R IEAEAME, HHETER AN ESIHEFFERH .. AOENGTE LT —1N1L
HR%, cancelled, XANBRECIEHE IE FH I 250008 HORES .

gopl. io/ch8/du4

var done = make (chan struct{})

func cancelled() bool {
select {
case <—done:
return true
default:

return false

NHBA A — A M An v AT i E N B goroutine, X2 —A b MU () iE R R K m AR« B34
BN (b ¥ 7R ZEE) , X goroutine Bt S ELTE M Bl i < Hldoneffichannel ) #& H
*

// Cancel traversal when input is detected.
go func() {
0s. Stdin. Read (make ([1byte, 1)) // read a single byte

close (done)

1N0)

DAEBRA 75 AT AT ) gorout ine RN HH BEAT AR, . fEmain goroutine™t, FRATRIN T selectfZE =4
caseilfif), i Mdone channel FHULHZF . WIRIX A case il & 1, fEselectF MRl <k A,
B R Z AT RAT TR E 4 fileSizes channel FHIA AR “HE” =%, fEchannel #iRMHZ /I, SHETH
B o IXHFERT LLARIE X walkDir (R AN ZERE (R T ileSizes K% (G BBHZEE, 7T LLIEAHLTE K.

for {
select {
case <—done:
// Drain fileSizes to allow existing goroutines to finish.
for range fileSizes {
// Do nothing.

return



case size, ok := <{-fileSizes:

/]

walkDiriXf~goroutine A ZhMl RGNS, WRPUPIRS PO B Rl &~ HHEGR L, F HAVEES
G XFEEA TR A EBUH F A 2 5 QI [ gorout ine A N TE#EAF -

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<{- int64) {
defer n.Done ()
if cancelled() {

return

}

for , entry := range dirents(dir) f{

/]

FEwalkDir b BRI A BATR U IR A BEAT 5 W AT LA RS 2 AL, T DA G A2 BOH A R A i 2
i goroutine. HUHAS AT —LLACH )5 AR (10 2 75 XA Fr @ AT R AR B . W fRAE
WO B 2 TR A BEAT A KK IR T B T ZAE RS LA IR 215, (R AR — SR S s A
B IHOH FEA B SERE T ORIR KAV AL

SFIX AN (1 — A ] S P RE 2 A o] DAE R IS E dirent sER R SR I — MBS /. R Hselect ] BALL
RO ERAE AT LA, JF HLUAT DR EGE N B SE IR M L 2 RS L+ 20

func dirents(dir string) [Jos.FileInfo {
select {
case sema <- struct{} {}: // acquire token
case <—done:

return nil // cancelled

}
defer func() { <-sema } () // release token
// ...read directory...

PAE IO R AR, B JE 6 goroutine# i ifudif? 1EIF H E oIk bl 4R, HERBOR MR, —
MEF B, MHRANITTCELE £ REOR RN SR 1 A B (R ORI 4R E H
T AREARISERBEIAT 1) o REA AT ERETIRATAT A BB TR BOR ], FRATH
H—"panic, ZRJGruntime=fC%&F—{ goroutinetJ#dump F¥K. Wik main goroutines&ME——/ N T
goroutineffJif, MhoiFE H DM —HE. (R WREHH e goroutinel FIBH, fBATAI GRS /5
EROETRHB BN, A AT REREUH (H 2 DU A AR AEIT 1) i DL BL — AN BIRE 2 AR
AT pani cRIRILE] 29 1S BRIGUETRAT g kIWr, HHRA DR ARG L.



Z5>] 8.10: HTTPIFR A HE=Ahttp. Request&iffAfiCancel channel RMITITHUH . BE48. 611

web crawlersRSCFFHUHhttpiE K.  (387R: http. Get HBCAH FLATT (M E Hl— MER K T7%. /RAT U]
http. NewRequestREUMALZ , HE EMCancel FE, #RJ5Hhttp. DefaultClient. Do (req) KFHITIXA

httpisk. )

25.>] 8.11: 'ZFHES. 4. 4 HmirroredQueryii s, LI —IEKiERurl ffetchZ8fh., 45 —AME
SRR [AIEF, BEREBOEH T RE R .

8.10. s~ WK ARSS

BATH =M RIR S AR A GEARZTHING, XAEF A Lk—2 i Fodad ik s 28 m e g H AT #%
VAHE. XNMEFF A Frgoroutine. mainflbroadcaster H & —goroutineSLZ ], &F— %) i
HiEREAS2H — 1 handleConnfliclientWriterf{goroutine. broadcasteri&select H v HIAES HIRE,
KONE T A =M A FRIRAAHEE . MR mnain goroutine) TAF, &listenfllaccept (Fif:
W 28 D A L AR MR ) NS o it SR e . WP R — AN, REP AR  E SL— AN handleConn )
goroutine, MURIRATEART I LM IF K Hecho i 554 BT MR AL .

gopl. io/ch8/chat
func main() {
listener, err := net.Listen("tcp”, “localhost:80007)
if err !'= nil {
log. Fatal (err)
}

go broadcaster ()

for {
conn, err := listener.Accept()
if err != nil {

log. Print (err)

continue

}

go handleConn (conn)

YRI5 f&broadcasterffgoroutine. N B Eclientse it Gl BV IE R R P imE S . HidkW
B —AE P b E Bk Hchanne 1 197 5848 715 B o

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 Wil >k H 4= lenteringMlleavingffjchannel SR 3R 7 i (1 B AR A B T Fh . BRI
Hrh W —AFEny, S8 #iclients®E, MXFHMAR BTN, B R b E SR H
channel. broadcastertd 2 Wil 4R IH Bchannel, AT B P im Al 2 mIX N channel R IETH B . 24
broadcasterfZI B A TH BN, w2k FLT 178 28 I 1 30 IR 55 o R 2 1 3

PAEERATE B R — % i goroutine. handleConnp&#i2s e % F i 1 i — M B K tichannel
Jfifidentering channel SR AIZ Ui 2K SR 5 & 2 AR P i KRR —47 3O, FRi@Ed 2 /n
H Bchanne RO IX AR IE %, FENREKIHE Bl ERIEE MRTEORPR I B 5« 4% P i KIE 58
EEJ5, handleConn<=ifiid leavingiX/>channe ] & &1 7 v B 55 T 5% P idE 4% .

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 + 7 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 + 7 has left”

conn. Close ()

func clientWriter (conn net.Conn, ch <-chan string) {
for msg := range ch {
fmt. Fprintln(conn, msg) // NOTE: ignoring network errors

}

HAk, handleConn NEF—NE il T —4clientWriterffigorout ine 42 A1 2% i A& H T B,
channel HRIERT #EH S, R MBS ANBE A bl IE . % P iU J§ 2 fEbroadeaster
Bl B leavingil A FF ISP T channel J5 4 1k

N R 1 AR ST A A NS SN B P SR, I HAEMAN B D Is TS, S Hinetcat KEIIR

$ go build gopl. io/ch8/chat
$ go build gopl. io/ch8/netcat3

$ . /chat &

$ . /netcat3

You are 127.0.0.1:64208 $ . /netcat3
127.0.0.1:64211 has arrived You are 127.0.0.1:64211
Hi!

127.0.0.1:64208: Hi!
127.0.0.1:64208: Hi!
Hi yourself.

127.0.0.1:64211: Hi yourself. 127.0.0.1:64211: Hi yourself
C
127.0.0. 1:64208 has left
$ . /netcat3
You are 127.0.0.1:64216 127.0.0. 1:64216 has arrived
Welcome.
127.0.0.1:64211: Welcome. 127.0.0.1:64211: Welcome.
C

127.0.0.1:64211 has left”

M 50N & i R FEI K sessionf, XANMEF A 2n+2MFE K Fgoroutine, ARMIXMET EHATHE L
AB(§9.2) . clientsiXPmaphiPRHI{E T — AL fiigoroutined', broadcaster, FTLLEAREMIIHA
i iF] . Z A goroutinedt A B R A X channel fnet. Connff)s2fl, WK IGHE IR 24 .
MSE N —FHRE SRR, R %4l Kgoroutine =G (1) 5 .



%.>] 8.12: flibroadcasterfef@iarrival FA B MATANE . N TIERXANER, REEE
— AP uRES, I HAfEenteringflleavingffichannel 105 & i 1 44 F

Y521 8.13: AHINRARSS #5 BE00 Wi T 25 N 1088 P omide e, Pe s BB 2 Ja 38 RISATAAE B AR i
2P, HEoR: ] AEHE goroutine i Hconn. Close () Sk f#FRead i, Bif%input. Scanner () Frfi
HIARFE

2521 8. 14: BRI S5 4 1 48 TSGR FERE— N5 P Bt v) DAAE enter ingIh m] LSRR AL EATIN A% 5
H T JE TR Y 2 PR PR 2% Mt B SO AN 447

221 8.15:  WUR—AE IS K M UEE ] e S B IR i i PHZE . B broadeastersk
BhiL— 2 R, AR AR — H R AR S . s N RE— A% 7 I 7 B K i channe L 37
ZerfIX, IXFERED M B EASY R broadeaster Mz — L ZE ) send[A3X 4 channe 1 H1 & 11

S|

it o

FIE ERTILEREN IR

I — B AT T Hlgorout ineMchanne LIXFE ELIEIN H 2R (1075 ZORSEIUIF R 5k SR
AR BBl 1 ARSI A AT I e 5T A0 P ) — 2 o Ty LA ol ol A

FEARTS, TATMEBH T I RHUH . JCHZAE L goroutine Z ML AT, JF A AU 704 T B
DL A peick 6 o JR P B AR 2. B fE AT R goroutine FIHEAE RALLFE Z A EA 1 —LE X 1.

9.1. g2t

FE— AN Gt U R A —Pgoroutinef)) AR, REFMIPAT Y R AR P 2R e . B, 3K
I —BOERFH, SRR ARl (R, PAEEHE. AP EEE 2 goroutine(UREP i, HE—
“~goroutine PRI A B2 # R B E FOUFP K AT 19, (HZ — MO0 T 3RAT TR R A8 73 AL TP
goroutineMIHAEx My KIHATINY, xfEAEy Z TR Z Ja bR RN K AR BGEFIW) . IR TRENS B I3
B EMEIN DI S D FF AT ECE Ja A AR, AU x Ay X A AR IR .

ELE T, —AMREHEL IR Al DUER AR . SRR IR RIS, XA BB R IR W] DLIE A 3 T
PERIE, B ATAMTH VXA R ECR IR L), FRZ R T EHSNIFRD TAE. BA T DIEX
AR EAE Y — MR R AL — L8 IR iR B, R AN RAR I R s, A BT e R
JTEANERAE AR I R A o

FE—MEFPHEAI R LR T, AV MR M I 4. B, PR Zamk
RGBS, AR, B DU 2SO A B st i ] 1 R R R 2 e DU ARA AT DR R
8. FATBER IRV RZHRR, TR KRR FIRAEH 1) goroutine Wikl B w1
YL S PN AL VERR RN TR A BATS AR TR P IR TE.

B, MBI R R OL T AR IF A 2 4.t T package 2 AL B i A0 IR il 42 51— 1
gorouine, JrPMBHGXLEAR & “AAA0” f3H B 261



—ANERBE I R R BE AR RBIR 2 1, EandEsi (deadlock) « vh8H (1ivelock) FITKAE (resource
starvation) . FRATEAE LT LITRAIAE RIS, X BN R BEA TS FKM4 L.

SoF SRR R AEFFAE 2 goroutine 58 NHATHRAERS, AL IEMRIS R SEF (M —IRE SR —
Wy, BUORIM R 2 — BRI B, SRR fEARH D IR ok, B o2 SRR KA
BN AR RE, NEFRRAEMN TR DS M7 G A e 4 2 . X
A5 38 S 2 Al R Y i A e LA S B ELXE CA 7 B 12 W

fegi b2 M2 GHR R R sE 4 26 A b T, T ABRATTRAE — ANl S RARAT I T R Y

// Package bank implements a bank with only one account.
package bank

var balance int

func Deposit(amount int) { balance = balance + amount }

func Balance() int { return balance }

CHIRFRATH AT DA Deposit A2k R B E fltbalance += amount, XA AZEME), A K —EE R
fA R TR B — 1, )

XFFIRRA BARRE P E , BATAT LUK — IR & A SR B R AP R, R RESS HIERR RO R . tul
5t BalancepR#iox4s thZ BIRIITAAE N BVEEE Al SR1TT, G FRATT IR MU T AN 2 N5t 1 8 P 1€ 26 R £
K115, Balanceml B IMERIES RIEW 1o HJ&— N FHAIMgoroutine, HAR T —MRATELS
WK P 2EAE 5 -

// Alice:

go func() {
bank. Deposit (200) // Al
fmt. Print1n(”=", bank.Balance()) // A2

0]

// Bob:
go bank. Deposit (100) // B

Alicef? 7$200, SRJGHEET MM ARH, FHSBobfF 1 $100. KNATRIA2AE FIBFEAPATHI, BRATBETRMI A
MVRAERSESENT . BRSBTS, ATV HBPATIY KA =Frlgetk:  “Alicest” ., “Bob
%67 LAJ “Alice/Bob/Alice” HPAT. TR SRRAEE S — P Gbalance L& PEH. 515 H
(A5 5 RN REHL

Alice first Bob first Alice/Bob/Alice

0 0 0
Al 200 B 100 Al 200
A2 7=200" Al 300 B 300

B 300 A2 7=300" A2 ”=300"



PRI N A AR B /2 $300. ME—RETRALiceMRBAREMY TBobRZ Y, NELWELER
FIHEAN SR

{ERSE FH ) EL e A2 AR I . SR DUR AT RE 45 R FSLAATERT, XFEHL FBobMfE R & 1E
AlicefFak#AEd ], TERFIBE LT (balance + amount) Z &, fERFHEEH 2 Al (balance = ...),
FE2 FEBobIIAL 5 KR TIXZBIHAL L ce FIAF R ERIFALSERR FR2 AR — T8, ARG S
A DARRZ AL FIA LW, T THI A2 A8 SIS 77 A ) i) i«

(XF

Data race

0

Alr 0 ... = balance + amount
B 100

Alw 200 balance = ..

A2 7= 200"

FEAITZJF, balance + amount X HTH59200, FrLlIXRAlwRGANME, FFAZHEEAAFRE N T 1.
RANIRBE$200. ARATHIMK T ERIBE LEBobSEPR A B % 178100, (BE7E: ROV E K T BobA7 3%
fE, FrRAH 2 BiBob I ERZE 1)

RAMEFOE T —NREE TG &M, MIEBIETES . TREMRR, REAPIgoroutinef K Ui [H
—A g, HEOHPWH—DRERENER S KSR

WRBIETEF T F R — D — A HLEs 7 (BFE: 32MMLEs L — AN F=4477) B RISRME, HEm A
FHERRI T, tblllinterface, stringBi# sliceZRAUHA Rk, " [ AIARAS & I & H BT P AN AN [F) B
fslice:

var x []int

go func() { x = make([Jint, 10) } ()

go func() { x = make([]int, 1000000) } ()

x[999999] = 1 // NOTE: undefined behavior; memory corruption possible!

B Ja — MBI IR A E R HraTReR&nil, s HaaER — M KE N0 ) slice, HATEER—4
FEE N1, 000, 000f)slice. {HIZEMZ— FsliceMI=AHEH 5> F8%E (pointer) . K& (length) FIZ &
(capacity) o UIARAEEZEMEF — P make K, MKEMNE = Pnakek, x#iBk 7 —MEAE, —1H
FRKJE N1, 000, 000{H SZBR B RAE 10N E R KIslice. XFESELE BALEE999, 9997 & (AL B £kl
MBI WAL E, XPE O ME DOMHE AT T, 110 HLE 7 fldebug th 2338 B AS . X FhiE X
BERRAARE XAT A, SCREF FOR VN LR K ISR 1EColE 5 BLiGE A R E LLC R /NME 2 .

JAE IR IR AL FRATVENE FF A AR BRI A2 AT« AT AE9. 4T h B 2], Bl a5 m]
RERAAREIMER. 2R R, B2 ARF A2 2 MRS — L gk e VPR SE 4

todn:  “HJRFFAM KR, “XPDEEA R ogging” , “WANEERR HLHE” FFE. B
NERATTR) G 1 28 BT 6 EARAD BRI, mTRESS TABATER RSO0 — NI I0E N R ARA W
A AP RS TEF . P UAIRA]— & R e Bl 5e 4, I AAERATRIFE R b Z A e i 2 We ?



PAPRER — T EHRTEFHE L PONSKAEREE 7 HR e F AWML L gorout inef A& Ui A 4 [F]
A& H A Hrh — A B R R A R B E S A =07 AT DU G BdE 5 4

B MITERAELGARE, FE— T N HMmap, =4 “W” 7, AU Mkey 5 —IRIER
BRI A 2 EBUE . IR Tcon @ U, RXAERF 2 TARIER, HARTcon®IF A,
IR 1A map K Bt 2 A7 LB 55 4

var icons = make(map[string]image. Image)

func loadIcon(name string) image. Image

// NOTE: not concurrency—safe!
func Icon(name string) image. Image {
icon, ok := icons[name]
if lok {
icon = loadIcon (name)
icons[name] = icon

}

return icon

k2, WRFEAEREgoroutineZ BIFIWIGEAIBL, #HIEAL T mapH FIFTE 45 B 3F A A R e
i1, IB2AEEEE M goroutineJF K Vsl Tcon#R & 24211, KINEE—goroutinei H & L HM 2,

var icons = maplstring]image. Image {
“spades.png”:  loadIcon(”spades. png”),
"hearts.png”:  loadlcon(“hearts.png”),
”diamonds. png”: loadIcon(”diamonds. png”),

“clubs. png”: loadIcon(“clubs. png”),

// Concurrency-safe.

func Icon(name string) image.Image { return icons[name] }

E I B icons AR A BRI Bl DA BIRE 1, BRIPIA AR Fmain B BOT IR AT Z BTl
SRR 1 REHIRTERK T, icons it th A BN EE N B RACKIF K 2, XMAZREAR
LRAT R . AN RARIRATBOE X R 75, B hupdate B AE 2 o BERHRAE,  JEH THUTIK - ki

BB s e TR, B Z A goroutine Vi AR B . XA AT — B R 2 EURE P TR T
e BIANHTD A JF Aweb € (8 8. 6) fimain goroutinesEME——AAEHS Vi1 seen mapigoroutine, i
K545 (§ 8. 10) Hijbroadcaster goroutinefeMi——/NgE#EijiMclients mapffgoroutine, iXLLARH
PR B AE T — ANl goroutine s o

HTHEMgoroutine Mgt Hi 7 A&, EA1TH BB —channel kR K I£45 8 %€ goroutineld Kk
EHEPATE, XM EGoM Mk “AEf HILEHIRIARE; MHEEREEEEE” o — MR



—/ME e AR R # T cahnne 1 K1 3K ) gorout i ne M X AN E 5 (1) 1 #% (monitor) goroutine. 40

broadcaster goroutine<xi#% (monitor)clients mapf4EBim .

T2 —ANES TR T, XA T Fbalance B ##E Rl 7 T monitor goroutine, %N
teller:

gopl. io/ch9/bankl
// Package bank provides a concurrency—safe bank with one account.

package bank

var deposits = make(chan int) // send amount to deposit

var balances = make (chan int) // receive balance

func Deposit(amount int) { deposits <- amount }

func Balance() int { return <-balances }

func teller() {
var balance int // balance is confined to teller goroutine
for {
select {
case amount := <-deposits:
balance += amount

case balances <- balance:

}

func init() {

go teller() // start the monitor goroutine

B A 4 — AN A8 B o R AR B A i R N 440 8 31— ML R goroutine, 488 AR I K 0] R — A ik
RT7 % BIUNTE— 257K EE _Egorout ine Z [A] L AR B R AR I3 ()47 0y, 1EIX P [A] 218 id channe 15k

RS B o W RFK L A Hr B RE I8 B B R A AL IR B R — B B 15 in) e, A XX

MR FTA VI LR LR . HAUR R B IE BIFUKE R — M B, Rk E G s~ —

A DUHEHE . X PR I 45 PR A ER AT S

NPT, Cakes# ™k HUF 1R, 46/&baker gorouine, #RJG&icer gorouine:
type Cake struct{ state string }
func baker (cooked chan<- *Cake) {

for {

cake := new(Cake)



cake. state = “cooked”

cooked <- cake // baker never touches this cake again

func icer (iced chan<- *Cake, cooked <—chan *Cake) {
for cake := range cooked {
cake. state = “iced”

iced <~ cake // icer never touches this cake again

B = PR B R S G IR TV U VFE £ goroutine £ T AR R, HEER DM ZIEREZ A4
goroutinefEVy ). XMFMMAN “H)F” , £ F TR F 8,

25>] 9.1: #“ygopl. io/ch9/bank 1 FE I IN—Withdraw (amount int) BUGKPREL. Fik [Algh BN iZE R
P52 I T IR RN A R R e R T« X4TE B &8 ik moni torffgoroutine, HHE 7 E
A8 BUER (451 B fl— AN i channel, XM #ichannel 2 fmonitor goroutine3kibooleanst &k [Al45
Withdraw.

9.2. sync. Mutex H J&4i

7E8. 6717, FAMEH T — " buffered channelfE N—MTEESE, KIRIERZ R H20 goroutines:
[FIRTHATHTTPIE K . [FIEE, AT DL — A8 R A L channe | R IR IEf £ R —A~goroutine L [F] —Hf
ZIi A — AR R, —ANHEENTORE 5 &M —JufE 5 & (binary semaphore) o

gopl. io/ch9/bank2
var (
sema = make (chan struct{}, 1) // a binary semaphore guarding balance

balance int

func Deposit (amount int) {
sema <— struct{}{} // acquire token
balance = balance + amount

{-sema // release token

func Balance() int {
sema <- struct{}{} // acquire token
b := balance
{-sema // release token

return b



XA E RS, 1 synctl B Mutex R B30 "B MLock /714 BEAL IR EN 3 token (X LAY ) ,
FF HUnlock 7 V£ £ B AN token:

gopl. io/ch9/bank3

. ” ”
import ~sync

var (
mu sync. Mutex // guards balance

balance int

func Deposit (amount int) {
mu. Lock ()
balance = balance + amount
mu. Unlock ()

func Balance() int {
mu. Lock ()
b := balance
mu. Unlock ()

return b

FFR—A goroutinelj[ilbank &I} (X B H Hbalance R &), B HmutexfLock J7 VK 3RHL—
ANHFS . WRHEgoroutine AR TIX/MIHIIE, X ANMEAFE 24 % H P H e goroutine i T
Unlock{FiZ B BT APIRAS » mutex > fRIPILZAS T . BHRUL, #mutex TR 1A R 2 Enutex L & H
B2 Ja SEZN P B o a0 SRR BB A B AN ST, 0 DR TE SRS X B A28 47 00 B

fELockMlUnlock 2 [A] AL B H ) ) A gorout ine ] LARE SN B B 24, X AMRAS B Y A5 5
goroutinefE 45 W JE BEAUBIZ WA EE ),  Toie DA 2% B A2 di ick bR 500 75 EERE T, %ﬁm?@m%@* %
CIF R

Efifbank B FFBNIE T —FIBH IR — RV FHREE R T AR, BATihiXe
A5 B M — 1) 75 At X 2 pR R g (B 7, X N R ESR UL o B AR — TR AA R
SREUH FRBt AR S e R, M ORIEIE AR B AR R U A XMk # . B R 8URAR & 1) g U 1
i FEmoni tor (X A& A HL 3] moni tor & 32 “monitor goroutine” FIARTEJH AR MK . PIFRFHVEAR & — A
AN ARAEAZ BT T7 7))

FH A7 O 2 ) R 800 o i () A X AR X A ki — R 4T, & 70 SO — AU i J5 251

Unlockgl 243 N ER | 2. EEEAMIm A X IR, JGH R 0 20 B 5 AR BRAE 1% 1 [5] f) 15 490
T, BARMEE (FEN) FIBTA Lock FUnock F 1 A& £ BTG B8 A2 A RE 08 AR UK 1o Goth & B defer
fa] B2 X AE LR FRUR . AT defer K FUnlock, I 5 X 23 B 2 {6 21 o8 B E IR B s, X



FEIRATHIN “ B EACATAE R MOk 0] 2 Jim B A AR Rk el I B A3 ] —kUnlock ” KRR 3RS 1
fET. Goz B B A 58 X L1

func Balance() int {
mu. Lock ()
defer mu. Unlock ()

return balance

) B Unlock & fEreturniB A st 5Ebalance A 2 JG 34T, FrhBalance % e H R 24 K. X
WA — s b2, BAITHWUATE PR ED T .

b4k, —/Ndeferred UnlockBIS7ENE X K A panic I AKIR 2 HAT, XX T Hrecover (§5.10)KIKkE
R PR U R IREE N . deferiflH X & B2 Unlock A F B4 — s, AT HIFER RRERE AR
E AR A S . R ZHUE L IR T R R Pk ul, AR S e L BE A s 2. dn S mT e
TR R defersRol I Tt X 47 i 21 bR £ 45 31

FE— T T HEKWithdravei 8. MIRIIR, © IEFEERBUFR [E true. HARERATICRK BTG
R RUA L, ARG ERD, JrikEIfalse.

// NOTE: not atomic!
func Withdraw(amount int) bool {
Deposit (-amount)
if Balance() < 0 {
Deposit (amount)

return false // insufficient funds

}

return true

PRAZ T o T IEHIEAR, EREH — it RIEIER . 21 2 FBGRERAEFIRSATE, balance ™ g
R PIRBIOLAT o X AT R 1R — M IR BGRPA G IIE LA . Fr AUIRBob 243 Sk —fisports
carfif, Alicen]BERLIINE M EIIHERF K 1o X B R B BGRAE — MR T 8#E: E0E 7T =4
DR, B DR ERRPOPRCEL T8, AR OB A 2 BRI -

BARROLT, BUKNZ AR RAE IR IR LR Bl P IRDEFE A 22 IR A -

// NOTE: incorrect!
func Withdraw(amount int) bool {
mu. Lock ()
defer mu. Unlock ()
Deposit (-amount)
if Balance() < 0 {

Deposit (amount)



return false // insufficient funds

}

return true

EEIXAF A, Deposit i fmu. Lock () 8% —IRE R T8, ERE ymutex D b1, MAiEE
AN GFE: goBERAEAS, RTENUIMS, EZH java) —thal & W AR — D 228l Efmutexk
PR LB FEREFIEH, BOERSAHAT N2, Withdraws KIEPHZE T %

KTCoHFEARENX — S EATER A H . BFEMHEEN T R E BRI ATR
[0 L REE SRAEAN AR M . AR 2 — 2 “WfgoroutineVjn FE AR & o HSLFR_EXFT
mutex PRI AR KB, ABMHEILOITE I EITH. 29— PgoroutinedffF T —NEFHINS, &b iX
ABVEREE R IR RF . HORBUFORIFBUNAINE, PR LR, KRR LR IR . 28
MR 2 5, B ARUEAZE M CA R EAE . RE— AT LEA Mimutex ] DURIEE A LB
goroutinefE VM L AR, (HIXFP 7 BIA(RIE IR AR B AN AR M. (BRI X BRI A5 3)

—/NIEH BRI T BB AR B BN Z N, AT Deposi t 0 B A — N T H IR
deposit, XANBRERRBUE 2 SRR IF B R rEE, 55— 123 H IR EDeposit, X NERES
A deposit, {EIEAHRTSEELHTIE . RIEIRATT OBV thdrawth R 7R X R

func Withdraw(amount int) bool {
mu. Lock ()
defer mu. Unlock ()
deposit (—amount)
if balance < 0 {
deposit (amount)
return false // insufficient funds

}

return true

func Deposit (amount int) {
mu. Lock ()
defer mu. Unlock ()

deposit (amount)

func Balance() int {
mu. Lock ()
defer mu. Unlock ()

return balance

// This function requires that the lock be held



func deposit(amount int) { balance += amount }

AR, X B A deposit BEUIR N SEFR BB wi thdrawp O 7 B ST E R, REwt, XHEP
FIKIE AR T N

B4 (86.6), MREI—MEFHRIESLERTTR, W ERATRSEE S5 AR RO R AR
R, BREHIRATRAG T H KL M IRME Fmutexi, B fRmutex IR AR B A # S H (TEgo
Rt Ng, BEABEPRTGFRIT LR W) , TR A E R AR AR 2 — Pstruct )7
B

9.3. sync. RWMutexit s i

FE100 T) AT R AL SR 2 /D0 2 2 L AT — 28, BobE T —MEF, BT JLE ok
AP RATREL. MSER, ETEY, LRESEMBTFIL L RSITENET . BT R L R
MEMEEERAEGKA TIER, KA M RE I RS FHATH, XS H RS, JFHS
FI FH 1 HE B gorout inelz 17,

HFBalance R B R 75 Bt VR B PIRES, FrPAFRA TR k2 NBalance i H H K is 17 F 5L b %41,
NS B AT MR A AR e DGR BT . (EIX P = PRI B R e, HavrzA
S EIATIAT, BEEEESEEEF. XMBIUE “21385” i (nultiple readers, single

o

writer lock), Goif & FEMtHIIXFEME /& sync. RMutex:

var mu sync. RWMutex

var balance int

func Balance() int {
mu. RLock () // readers lock
defer mu. RUnlock ()

return balance

Balance PR E L1 H T RLock MIRUnlock J7 VA KR BUATRE A — AN BN B JL 4. Deposit BB A 48
1, 2 Hmu. LockAlmu. Unlock 77 12 R 3REUANRE A — AN 5 B B 81

FERX MBS, BobHARA A 15 KA T LA L IFAT P AT I H AR BRISE R 1o B B 22 I T 3 Bl T
FY, JF HAFRRE SR RS SN gz i [ 1

RLock R EAE IR Ft X 3L AR AR B NIRAEIS Al . — ROk, AT Bz @ 8 b1 H ek 4/
THEMA LRI A&, Wi —DNIREIREZ T — &, HEWAH T REFEN L4 WEs
T Eas+1 (B T RERAC X AN VARG R REOE 1), B0 25 380 G A7 —— (GBI (198 P e s SE PR
IR BE S, VA B

RWMutex H A MR R 7 gorout ine # 2 Sed/E, MBI, W2, goroutinef/ T4l
SERE A RE SR R BRI, RWMutex 4 /& e AEHT RAFAL ). RWMutex s B E N EICR, ArbA&ibe
b — M TG e S B fmutex 2 — L&,



9.4. WLEF#E

RATRE LL IR 45 Mt ABalance J ik TR L B B R 5648, iR T channe i 2L T H 7 &, HEFEAIfE
A=, R RAEAEL S, FrUASREEH T gorout inefE HPAT” H 7 $ATH & 11112 45 1) X
. X HEE HnutexG W THNHE. 2F—Balance AN EH EHAELL ANV thdraw “Hi[A]” $4T. 2= (FHHE
) 7" [F AU & — HEgorout ine AT T B 7] @ [RIFE 20 K 21 N A7 0]

AT EN T e —HEALTRRS, B — A HAHZEAE (local cache) o N TRE, MNANFHE
AN— S E R — M ESR R v, FEE L ER — I lushB 7. XMFR T Xl gea Ul S 4]
goroutine 5 NJIFAS [F I IRF #5222 B EAF . {Fchanne 1l (5 B H & S EAE IXFE I I8 & (1 AL P33 1
HEERE NflushIfcommit, XFfgoroutinefEFANT (] & B FIHAT S A R H e ab# s FIEiT

goroutinefg%,

B8 — T N KRS Fr BRI A -

var x, y int
go func() {

x =1 // Al

fmt. Print ("y:”, y, 7 ") // A2
1N0)

go func() {
y =1 // Bl
fmt. Print ("x:”, x, 7 7) // B2
1O

AP A~ goroutine R K MAT, FEHVFRSL= R EMN HKE 5, SAHIEES, FTURTFREZITER
BOE TN A5 B8 AN Z A . JATTAT e Ay BB RERE4T BV T T X DU A SR e i — b, A T LR R
ACEE AT IR A 0L -

y:0 x:1
x:0 y:1
x:1 vy:1
y:1 x:1

S5 DT T LSRR A BT IFPAL, B, A2, B2SR#BL, AL, A2, BRRUBATHIR . ARTISEBRICIIE TN i A5 L1
BALRATH A B

x:0 y:0
y:0 x:0

(ESEARIE T g Pea%, CPU, B HEIRZ MR T, XAMIGIL R RA TR AR AKX MR
DLELE A SRFENE ?



FE— AL goroutine ™, & —MERJFIPAT Y & T BLg PRIER); At Blgorout ines & Uy 51
(o fHRLEAMEH channel HAME FmutexIX L AP BRAERS,  JA TR DRAIEFAREA A Y
goroutine ™ B PAT NP2 — BN 1. &4 goroutine A —E FEME R x=1IT RN Z S5 4 = K%k
By, (HERZEHRE CUER Flgoroutine BRXyHIE AN, FrLAET] BE AT HI v 9 — AN H R .

JE LRI R — Ml 2 2K Hs T B N A Flgorout inetB A L fE AT, HEF LIS, X
NI s Flepul) TAET R 7o BOABREAFTENFRIAA R AR &, Jnifds vl fe e &G
FIINF AR AT 5 H,  F H 238N E A IPAT IO o W~ gorout inefE A [RIICPU_E3k
17, B—MxO0A HCOMEE, XFE—1goroutinefJ 5 AT H EgoroutineJPrint, fEFEAFFIP Al
BRI T

JFITAT A FR) T A m DU — 20y il B ) B AR ORMIeE . Py AR RE M1, R AR B PR € fEgoroutine
s WRZZ A goroutine i/l B M AL R, M B /R AFAFRVTH

9.5. sync. Once¥JuE4L

R ATAG A A LR G, 82 K5 BT 46 A SE 35 28 75 22 1) IR 7 25 Sl & — S PR O % . I RAE AR
F J5 S (Rl 25 (HOX ZR AT A6 A6 (10 15 2 B DN R P 1) Sl et 18] 5 L DR kAT R IR ) i A 7 EX 2t
AR TS PR B 2R AR RAVEAT R — LG B icons &

var icons map[string]image. Image
XA Tcon H B T 1w 464k (lazy initialization).

func loadIcons() {
icons = map[string]image. Image {
”spades. png”:  loadIcon(”spades. png”),
“hearts.png”:  loadlcon(“hearts.png”),
”diamonds. png”: loadIcon(”diamonds. png”),

”clubs. png”: loadIcon (“clubs. png”),

// NOTE: not concurrency—safe!
func Icon(name string) image. Image {
if icons == nil {
loadlcons() // one-time initialization

}

return icons[name]

IR — AR A Bl I gorout ine i s A (1%, FRATTRT LA L1 f XA, (X AR AE Teon
W R FEA 4. R ATTHARAT 51 Deposit (k) BREL—FF, TconiR Bt & i 2 A0 IR AL



B: BESelliicons2 BmNE, RGloadiXicons, ZJakficonsEHH N—NAETHIME. B FERA]
i Z2 M1 Il A2 Load Tcons BR BUHE 2 V7 Il 2 R B 7w 4o 2458 —NgoroutinefEIT-# loadingiX ¥ icons
IR, B —"Agoroutine#E N T Iconpfl, KIAEEnil, R loadlconsif .

A XA E R IR . (AT IR NI A e A B X IR R B B, i vt IR R I B
WA A AN RERAS AR ! )El‘fl*?&éhn AR B R 2, G PR AS ANCPUSE: AT DA 72 b 2 58 2 15 1] Y
AR, DMEETTA, REZERIES—goroutine H CHIHATINF —3. Hrh—MAAEloadIcons
PIE A EHERE FHIXME . ESfEHS iconsTEMME 2 AT /L H — /N Tmap K 4H i cons B &

func loadIcons() {
icons = make (map[string]image. Image)
icons[”spades. png”] = loadlcon(”spades. png”)
icons[”hearts. png”] = loadIcon("hearts. png”)
icons[”diamonds. png”] = loadIcon(”diamonds. png”)

icons[”clubs. png”] = loadIcon(”clubs. png”)

R, */I\goroutinefﬁ?icons%ﬂk%ﬁ WIFAREM BRI AN R R IR e e 1 (B!
FIRER R ZE T A Fmap, BLHEESIASE, M2 BORE IIE AT 72 0e) o

i 7 5 5 IE A RE BT A gorout ine REME WL 22 2| 1 oadTcons R AT /70, B — P mutex K [F G2

var mu sync.Mutex // guards icons

var icons map[string]image. Image

// Concurrency—safe.
func Icon(name string) image. Image {
mu. Lock ()
defer mu. Unlock ()
if icons == nil {
loadIcons ()
}

return icons[name]

SRS FH B R U5 17 i cons AR B & B IMEXTZ AR E T IE R UGN, B & el se e H i
AT . X BEATA LGN —AS SRV 2 1B

var mu sync. RWMutex // guards icons

var icons map[stringlimage. Image

// Concurrency—safe.

func Icon(name string) image. Image f{
mu. RLock ()

if icons != nil {



icon := icons[name]
mu. RUnlock ()

return icon

}
mu. RUnlock ()

// acquire an exclusive lock
mu. Lock ()
if icons == nil { // NOTE: must recheck for nil

loadIcons ()

}

icon := icons[name]
mu. Unlock ()

return icon

AR ARG X . goroutine B a2 KN —/ N 581, Eifimap, SREREIEL. WK BHHIRE] T
(—AERT), BasEHERRF GREAHKE], MeoroutineL KM — M54 . ARHEL=HHE, H
WA INEREG — N LZHT IO — D E 8L, PR E G A i cons B R & 5 nil, LAFjIE
FEHATIX — BACIS HI IR, iconsZ & LA & gorouine Mgt 1d 1.

TR RATFE P RS S 4 0 R, (R — AR E R EA S M. B2, synctl A1
BT —NE T R IX P — IR PEYIIG AL A& sync. Once. MES LoRUE, —RMERIWILEIL TR E—
M H FEnutexfl—Mboolean T E KILFHMH U R AL CATENK T HF BRI booleanLTE A
Ui B G AL o DoIX ANME— IR 7 VA TR ERIIE A R B/ A 2 8. iEFRATTH syne. Once R IELATTEIF Ieon
BRI A

var loadIconsOnce sync. Once

var icons map[string]image. Image

// Concurrency-safe.

func Icon(name string) image. Image {
loadIconsOnce. Do (loadIcons)

return icons[name]

B— Do (loadIcons) K& Bl Emutex, JFoxfifiboolean® . RS — UGN, ZRBEKIEZ
false, Do==ifiHloadlconsIfF<¥ibooleani’t B Ntrue. Bf)5 KIVE A AEA S, (HEnutex[FH 2%
ilEloadTIconsXf A7 (X HLH Sl /2 Fi8 i cons BB M) 7= A2 R BEAE 0 BT goroutine o] Mo FHIX P75 Ak
i Fsync. Once (1, FRATTAE S E G 7E AR B M) 2 58 B BT AT B goroutine e HAZ AR &

5> 9.2: HEF2. 6. 27 PopCount I F-, fFHsync. Once, RIEH— X7 EH B FIRHE A THI U6
o (BRAREPR L, XIPopCountiXFEIR /N H m BEALAL 1 BR BHEAT IR 20 v BeARM 0542 52)



9.6. ST ARIEAEI

EME AT N O BIARER NG, (BAEIFKEFFP UL R KA S 1. FIslE, GofJruntime M T HHE K
%% 7 — DR REEF S TR, SS9 REa (the race detector) .

HR#{Ego build, go runBi#go test /G F-racefIflag, Mo idmdEas i —MRIINH

(1) “AE0” FREE — AN T el KT IS T I L AR B ] TR Mtest, FEH SRR ME— %
HEGHEBE W goroutine M MG R . 54k, BEURMIEFIdx TIraKFEDEL, Hingoifia),
channel#:1E, DA Gksync. Mutex). Lock, Cksync. WaitGroup).WaitZEZEmiAAH . (GEEHI[FEDFHM4E
& &fEThe Go Memory Model SCAYH A B, 1% T2 HIE & SCRYBUE — 21 ¥

v¥: https://golang. org/ref/mem)

e A A SR AIX g, ST IREM P goroutine F L T iXFEHcase, BlMnFLisiES 17—k
AR, XAIEARRY S Peorout inefERAHAT TR D ERIEMEEEE AN XM EIEMEY
TRMN AN IRARRR IRV, LS. XN TRSATH ks, NEUSEES M, S
5 N Hgoroutine HHERAI bR B AR . IXLEA5 BAEE AL M @ HARA M. 9. TPl — A 5id i
Ao I S B o

SR ES SR G A O ERNBIE TS . AT, e RSN RIS TN M55SR 50 IFARIENZ
JEASRABIE TS . LN TAESE R B IEH, 3 DRUEIR I A 8 2 B 7R3

BT 75 BN, A I N 7 SE il AR P i R 18— 28, HR R AE, BN ZIX
B, XA FAR 2 A A 1) AR UL R T PRSI o X+ — 2o R I 5E 4 26 PR, ikse 5
B AR TE A A B L H B debugging. (BRE: 2/ IRSSIRCACHFEF 509 bS8

9.7. Bl FFRHIAR ZE A

AATH AT M — A TCPHZE A7, XA T AT DA B3R AT R A e I Szt 5 eb I R e H BB 38 I B
A ZE AT DU R A 1) . 3 A 1) JE Y AE 22 4 (memoizing) BRIEL (IFVF: Memoizationff)5€ X: memoization
—iAl/2Donald Michie HR#EH: T tEmemorandumbt A —ANa. HRKIBNE. %010, inglBA
memoiz. memoized. memoizing.), WHLZUL, AT EEAFREIRELE R, XFELEXT R BEEAT A
s, AR TE R, 2 F REGR BRSSO T . ORI B2 RIF kL2 e
T S T BEAN G AE BT 3 B A RS £ — AN B Rt

AR A8 IR HIFIht tpGe tBody bR HUME N HA 175 E G A7 B BR ) — M RE . IX AR B K HEATHTTP GETIE
SRIFHARHht tpiil Nbody o X 3X A bR K IR FA BT 1 LUKV, i ARRATTR B Rt S e A e 2 (1
I S = A

func httpGetBody (url string) (interface{}, error) f{
resp, err := http.Get(url)
if err !'= nil {
return nil, err

}
defer resp.Body. Close ()


https://golang.org/ref/mem

return ioutil.ReadAll (resp. Body)

WG AT RS T e . ReadAl1 2R BN R, — A [byteB A — MR, ANiix a4
Al LR A 45 ht tpGe tBody fR) 3R [5] 75 B L ff)interface {} Mlerror&f, Fr LAIRAI Tt AT DLX A 3k [A] 45 5
HARFBEHIMOTAE T . FATERttpGetBody H ke F X i [ 287 52 8 148 H ] P 5 25 /7 VLA .

N RFTATE B cache ) 5E—A “Hifg” .

gopl. i0/ch9/memol
// Package memo provides a concurrency—unsafe
// memoization of a function of type Func.

package memo

// A Memo caches the results of calling a Func.
type Memo struct {
f Func

cache map[string]result

// Func is the type of the function to memoize

type Func func(key string) (interfacef{}, error)

type result struct {
value interface{}

err error

func New (f Func) *Memo {

return &Memo{f: f, cache: make(map[stringlresult)}

// NOTE: not concurrency-safe!
func (memo *Memo) Get(key string) (interface{}, error) f{
res, ok := memo. cachelkey]
if lok {
res. value, res.err = memo. f (key)
memo. cache[key] = res

}

return res.value, res.err

Memo SEH 2510 S 7 E L A7 IR Kt GRALAFunc) , BLRZEAF N A CRIETZ — A string®resul tB
map) o HE—resul t AR A2 fa] L R HOR [B HMEDXS JL——MEA—MERIE. ST BRI R —



EeMemofRIAZ R, ANIL B AT (I #8248 L 1 (1)K 85 T

MR AME Memo R 5o KT IRARIURLIYRE— DI AT M HGet, FFATENTE A RE R AR LR
(5] ) B K/ 1og:

m := memo. New (httpGetBody)
for url := range incomingURLs() {
start := time. Now ()
value, err := m.Get (url)
if err != nil {
log. Print (err)
}
fmt. Printf ("%s, %s, %d bytes\n”,
url, time.Since(start), len(value. ([]byte)))

AT AT A PR (5 1R 20 SR R Gu 38 € e A7 AR o AT T ki b, 3RATTAT LA BIURLIRE
AT R E G G, AT — R —ANURLIK (xMemo) . Get AR SAE FILH =R, (HEE
OB A F ZAE1Z AP AT LLIR [ 5 B HR 1

$ go test —v gopl.io/ch9/memol

=== RUN  Test

https://golang. org, 175.026418ms, 7537 bytes
https://godoc. org, 172.686825ms, 6878 bytes
https://play. golang. org, 115.762377ms, 5767 bytes
http://gopl. io, 749.887242ms, 2856 bytes
https://golang. org, 72lns, 7537 bytes
https://godoc. org, 152ns, 6878 bytes
https://play. golang. org, 205ns, 5767 bytes
http://gopl. io, 326ns, 2856 bytes

——— PASS: Test (1.21s)

PASS

ok gopl.io/ch9/memol 1.257s

XA APy 3 25 A8t A 0 8 P D

T X Fh A M A S T TP SR AT DR S sth I F A, BT TAT DASE X AR s it & k. m BAE
sync. WaitGroup>REE £ AT A HIE R AR 7€ K2 5 Bk [A] .

m := memo. New (httpGetBody)

var n sync. WaitGroup

for url := range incomingURLs() {
n. Add (1)

go func (url string) {



start := time. Now()
value, err := m. Get (url)
if err !'= nil {
log. Print (err)
}
fmt. Printf (“%s, %s, %d bytes\n”,
url, time.Since(start), len(value. ([]byte)))
n. Done ()
} (url)
}
n. Wait ()

R TER 175 SR A SE R RS AN R BRHR AR RE 06 1L H TAE. RANEERE LBk
A icache miss (ZAFAR ), BOE a7 EAAHIIRE] 7 HAIRIE, 808 HE X HR

(EEREEEI R, A X MR R R REIERA 12T (F: Bt 2k NI IE K bug) , FrEABRATTHEE ]
REHA LB IRBZADMFEFfAbug, « HRBATATEME A -racelX M lagRIZATREF, FEFNIAE (§9.6) =

ITEME N XA 4R 75 -

$ go test —run=TestConcurrent —race —v gopl.io/ch9/memol

=== RUN TestConcurrent

WARNING: DATA RACE
Write by goroutine 36:
runtime. mapassignl ()
~/go/src/runtime/hashmap. go:411 +0x0
gopl. io/ch9/memol. (*Memo). Get ()
~/gobook2/src/gopl. io/ch9/memol/memo. go:32 +0x205

Previous write by goroutine 35:
runtime. mapassignl ()
~/go/src/runtime/hashmap. go:411 +0x0
gopl. io/ch9/memol. (*Memo). Get ()
~/gobook2/src/gopl. io/ch9/memol/memo. go:32 +0x205

Found 1 data race(s)
FAIL gopl.io/ch9/memol  2.393s

memo. gofI324T I T IR, UiBHAE P goroutinefEi% A R WA T ¥ Hr 1 cache map. X3RHA

Get ATRIF R 2 axh, FAERRTES.

28 func (memo *Memo) Get (key string) (interface{}, error) f{

29 res, ok := memo. cache (key)
30 if lok {



31 res. value, res.err = memo. f (key)

32 memo. cache [key] = res
33 }

34 return res.value, res.err
35 )

i fa] H R cache JF & % A 7 AR R T HEIE IR . R B Memo il E—Pmutex, fEGetf)—IFaG3k
WCH 0 returnfIRHERTEAL, w Al Klikcache MR R AR IR A XA T -

gopl. i0/ch9/memo2
type Memo struct {
f Func
mu sync. Mutex // guards cache

cache map[string]result

// Get is concurrency-safe.
func (memo *Memo) Get (key string) (value interface{}, err error) f{
res, ok := memo. cachelkey] if!ok{
res. value, res.err = memo. f (key)
memo. cache [key] = res
memo. mu. Lock ()
res, ok := memo. cache[key]
if lok {
res. value, res.err = memo. f (key)
memo. cache [key] = res
}
memo. mu. Unlock ()

return res.value, res.err

MAARIRIF K AT, HIXBSEFA AR “UIBR” T AEAEN TMemo )X — mB R RAT R 4R T
R MTEREAR i BN IR AR #R R B, Get AR W LIIFATIZAT I T/ OBME SR ATAL 1 FRATA
B H ARSI BGAT,  AE DL R B I AT 17 5K 8 AT A I B8 B 2247

T GetsLBL, HHIGet goroutine sy MIRFRENE: EFRFT BRI —IK, WIRER AR FHEM A
7 ABENTFE Bex BRI A2 XM R BB BL - HEgoroutine ] LA R A fH cache.

gopl. io/ch9/memo3
func (memo *Memo) Get(key string) (value interface{}, err error) {
memo. mu. Lock ()
res, ok := memo. cachelkey]
memo. mu. Unlock ()
if lok {



res. value, res.err = memo. f (key)

// Between the two critical sections, several goroutines
// may race to compute f(key) and update the map.
memo. mu. Lock ()

memo. cache [key] = res

memo. mu. Unlock ()

}

return res.value, res.err

XS TR RIS R T3, (B —SURLYIRE 7K. IXFRE U AE P AS BA il gorout ine A —
ZI A FGe t K15 K [FIAEIURLEY 2 & A2 £ A goroutine—E & flcache, KIMEEE, ARG —&iHH XA
BRI R . AR RE, BHSEEFHmap. LM RENERSE SRS MRS R,

HRARIE O 2 ROZ OB S 2 R ) TAER) . xRy “ilEt” TAE—MAFR Nduplicate suppression (&
0/ BE) o T HARCAS FEMemo®E— P map e R #2485 7] — 2% H 464 . A2 H A S0 R FH 45
RIONEZAF. SZHARIK X Kentryib 7 17— Mlreadyfchannel. #E55H MG RWIKE L),
XA~ channel Bt &4, LA H Egoroutine) # (8 8. 9) HiHUZZHNHIE R S22 T .

gopl. i0/ch9/memo4
type entry struct {
res result

ready chan struct{} // closed when res is ready

func New(f Func) *Memo {

return &Memo {f: f, cache: make (map[string]*entry)}

type Memo struct {
f Func
mu sync. Mutex // guards cache

cache map[string]*entry

func (memo *Memo) Get (key string) (value interface{}, err error) f{
memo. mu. Lock ()
e := memo. cache[key]
if e == nil {
// This is the first request for this key.
// This goroutine becomes responsible for computing
// the value and broadcasting the ready condition.

e = &entry{ready: make(chan struct{})}



memo. cache [key] = e

memo. mu. Unlock ()
e.res.value, e.res.err = memo. f (key)

close(e. ready) // broadcast ready condition

} else {
// This is a repeat request for this key.

memo. mu. Unlock ()

{-e.ready // wait for ready condition

}

return e. res. Value, e.res.err

ILAEGe t R A ALHE T X LD IR 1 SRIA FHOR R I =8 B cache map, & ifimap & HAF1EFRE %
H, WREEREI AT EEA—HRE, B F . W% B G ARG S AN TR
(A HEMgoroutineE i FH FIXME R0 B, goroutine A% FifHready 2 J5 4 RE1L 2 H 145
B MAEKNE R Sready )ik, AILLE I Mready channel FiEL, I FXANELEUIEAEAE channe ] 3¢ 7] 2 1y
— H/2PHZ%E.

WRBEAHFENE, FEMnapH A — M AreadyP2cH, 4HTIELET H I gorout ine il 75 2 71 57 i H
BEREL. T H UK IAH TG goroutine) &4 H B % ready Al R E T .

2 HH fJe. res. valuefle. res. errZE 2L PgoroutineZ [A]FLZE . A% H fgoroutineldl i th <>
WHEKHNME, HEgoroutinefEltE| ready” ) #H B F LA £ HIMAE. RESWEZA
goroutine[R|IN 5 F), (HAIFATEE FH{. ready channel FI5%H —E &KL Egorout inef i F)™
FEFAEZ AT, IS —goroutine IR oAy & [ 5 #AE & — i KAEE X ESRE 2 /1. AR AR
T

KRR AER . MR cache Ml 7E K 1 -

F X FEMemo Y SEBUE A T — AN H R ER IR £ 4> gorout ine i I Ge t I (3L Emap e & . ANYHEIX AT
AT T 32 2 1 Emap A2 8 FR$I7E — A B0 fimoni tor goroutine )7 M —LEXS L, Ja# 7ETHHIGet i 7 2
KR

Func. resultflentryH) &= A2 B fRfr—2:

// Func is the type of the function to memoize

type Func func(key string) (interface{}, error)

// A result is the result of calling a Func.
type result struct {

value interface{}



err error

type entry struct f{
res result

ready chan struct{} // closed when res is ready

SRIMMemoE R IAE L5 T — /MY Mirequestsfchannel, GetH i H J5 FiX 4~ channel 3 Flmonitor
goroutineXi#fE. requests channel TR LR B B request. Get i H /7S /N5 #4510/ dHkey
HIEALF, Lhr EHXAN R ERX R ATZAE N . S5 responsef]channel 23 55 R & 12 i B 45
Ro & Achannel R oA bl —4> B RI{A

gopl. 10/ch9/memo5
// A request is a message requesting that the Func be applied to key.
type request struct {

key string

response chan<{- result // the client wants a single result

type Memo struct{ requests chan request }
// New returns a memoization of f. Clients must subsequently call Close.
func New (f Func) *Memo {

memo := &Memo {requests: make (chan request)}

go memo. server (f)

return memo

func (memo *Memo) Get(key string) (interface{}, error) ({
response := make(chan result)
memo. requests <- request {key, response}
res := <{-response

return res.value, res.err

func (memo *Memo) Close() { close(memo.requests) }

FHIIGet 1, 2f)8#— " response channel, #E M request&Eff, SR)5 Ki%E%monitor
goroutine, AL N SEKEE.

cacheZZE W R 7F Tmonitor goroutine (kMemo). servert, TFHI<FH 2. monitor=fEfEHA T — H ik
HUiEsK, H#lrequest channelifiClosejiE kM. f— MR ZE hcache, WRBAHKEIZHE M
1, Wamsed/ SN — N 4% E.



func (memo *Memo) server (f Func) {
cache := make (map[stringl*entry)
for req := range memo.requests {
e := cachelreq. key]
if e == nil {
// This is the first request for this key.
e = &entry{ready: make(chan struct{})}
cachelreq. key] = e
go e.call(f, req.key) // call f(key)
}

go e.deliver (req. response)

func (e *entry) call (f Func, key string) f{
// Evaluate the function.
e.res.value, e.res.err = f(key)
// Broadcast the ready condition.

close (e. ready)

func (e *entry) deliver (response chan<{- result) {
// Wait for the ready condition.
{—e. ready
// Send the result to the client

response <— e.res

FEET H R EIMAILL, B H A key TG R T2 7 57 LA R B IR NIX Nkey, B85 RAFES
HH, JFXHready channel>R] #%% H freadyid & . 1 Gkentry). cal IR ERL IR TAE.

EHEX Rl —MkeyliE RS K Mmap O&H THEMNZH, RESERE R Aready, R4 RN
response KiLL % P umiflgoroutien. IR TAERH Grentry). deliversR5E . Xfcallflldeliver /7
[ FH A ZE H E ) goroutine FHEAT LA fRmoni tor goroutines/As<x DAl i i 4k BH 24 1 Ve v AL H 8T 1415
Ko

R T BB ERATTC R AT AR BB, 3 85 R S AR P A AT

AP I AN B E S B TR L, A T AR S R A BT . A A — R D) 2
Jy— MR AR A BE N i . (BT AR UL golangffES2IB S I K 4)

%21 9.3: ¥ REFuncZEALRN (xMemo) . Get /775, HRFAH T H#EMt— Nrli& I done channel, A H 2%l
it Zchanne 1 KB BN EAERIRE /7 (§8.9) o —ANEUH T MIFunc (I 45 AN N %4 517 .



9.8. GoroutinesFlZkfE

£ E—Em i 3RA T gorout ine MERAE R GLAILAL X 7T LLSe B o S I [ X 3 S b | 2 — AN IX
S, AHEAR 2 5] R B F FFEIE A T gorout ine MIZEFE . IUTE IR FRATRIX 40 HF 3 1 S LERF AL«

9.8.1. ZhAHE

BE—ANOSLRFEARA — AN 2 KNI AR (— M2 2 2MB) SRR, XM 2 FH SR AF-fik 24 i 15 7 0 A P ke
i (FRTE R & sR ) B R B AR & 3 AN 8 K/ AR A B AR DK SUAR /IS o BRI 2MBIR RS 0T T — A
/NN goroutine>R Ut IR KFINAFIR %,  LLanxd FRRATAH BN, — A Z R kWaitGroup 2 J5 K M
channel fJgoroutineRifl. M T gofEfFRK UL, FINGIEM A ET 4 gorutine g By, WiRaE—
Agorout ine# FEIX 4 KHIER IS, X4 % Fgoroutinefi A KATRE T o BB A/NGM @2 4b, [HE
K/NIRR R T B A2 R B B IR 2 0 1A s VA bR B0 FH SR U R SRR AN 1) o AB B 22 1 R /N RT DASR T 25 [ 1)
FIRZR VPO E 2 14, HH TR BRI, AN X w2 BE R 3% 1

tHI, —/goroutiness A—AMR/NER MG H A dr i 3, —M A FHE2KB, — goroutineffkk, FlHfE
RGLTE—FE, SORAF IS EREEER 1 R B0 A R &, (HRRIOSEFEA K —Ff /& —Mgoroutine
(R /N AN A ] 52 1) AR R/IN AR 75 E B A M4 . TigoroutineMIdk M KAE A 1GB, L4
] 8 KN LRFRARE RG22, R — BT, KZgoroutine#iAs s BIX 4 Kk .

2521 9.4: BIE—DRUKEREF, KR channe lEERAE EHUE goroutine, FEHIRNAEZAT, W LIEY
HEL PR B — R REEE B NUKEREMZA? NG TEMEALMRAEE. - )

9.8.2. Goroutinelfi/&

OSEFE R WARIERGNIZME . FFILZR, — MMECFF 8 2Rl b By, X 2MH — U Escheduler
FINAZ R XA B A HEE AT AT R DR AT AP R E I AP S AR, ARSI e T~ —
RN ERAE 0] APEEAT, FENAE R IR IZ AR A A5 B, AR IREIIT Z LRI I G AT
ift. PUONRIE RGARER BN, Bt A — AR 5 —A> “R83h” F25e B L S,
WAt u, R DRI RINAE, K5 — DRI BT, 85 ST & 1 e 45
o XJUPERAFIRTE, POV RAIEARZE T Z WK AT, JF H B iztr fepud .

Gofig T B & T HE OIS, XANHESMH T —SERFE, Wlim:niflfZ, FAHSE M
ERGLAE EL T () mNgoroutine. Golffl B 2% A TAE AN P AZ B 1R R ARALET,  (E 2 IX AN 28 Kok
T EEIHIGofE F H i goroutine (B HFEFANT) o

FEEE RGO RFE T 1L, Golf BE 28 A& F — M 12 I 28 110 A2 Golls 5 7l A0 A 5 AT 1 &
1o Blhn24—"goroutine ¥ HH 7 time. SleepElH #channe L 1 H B # mutex e (F FHZER, 1 B 48 2> H it
ANRHRFHFF 4T 75— gorout ine EL BB LR T 5 LMl 25— Ngoroutine. BINERINIX R 7 A
TEPENHZE LI, FrbAEBEE — 4 goroutine LA — MR BURB £ .

25>] 9.5: H5—" g N goroutineIFEF, P goroutine<:[a] N Tobuffer channel ;& & i%ping—
pongiH 8. XFERIFE TR T DL R 2 /0 OB E ?

9.8. 3. GOMAXPROCS



Gol I BEZR 8 FH T — >y {5t GOMAXPROCS AL & K R E 2 2 /D MEAE RGN ZAE R HUAT Go RS .
ERNIOE I 1T HLES L CPURIAZ OB, T AYE — DN SAMZ L IINLES i, AR 2% — IR & 7E8 A0SR fE I
ZREGCOMAS . (GOMAXPROCS 2 Hif THI U Ffim s niffl B 71 n) o ZEMRHR A ¥ 552 7 3815 i BHZE () gorout ine &
AN B AN B R R RO B 1 7ET/09r Bk R 451 FH P i T AEGo il 5 BR AT, 2 75 B — AN N G
VE RS LR T2, {HZGOMAXPROCS HEAS 38 B JLAN B Bl 50 7E 19

YR 7] LA GOMAXPROCS 3 35 A48 & ) 0 s b= il iX AN S50, B0 W n] AAEIZ AT H runtime. GOMAXPROCS B4
BORGME . RATEE T H /N EF 2 2IGOMAXPROCS I AR, X MEF S TLIRITEIOR 1,

for {
go fmt.Print (0)
fmt. Print (1)

$ GOMAXPROCS=1 go run hacker—cliché. go
111111111111111111110000000000000000000011111. ..

$ GOMAXPROCS=2 go run hacker—cliché. go
010101010101010101011001100101011010010100110. ..

FES—IRPATIS, 2 R R BEA — A goroutine AT . HIUATHLL T A fimain goroutinehAT, FrLh
SATHURZ 1. i 7 — BN a5, GO EEAs 2R H EONIRIR, JFMelE 53— goroutine, X EMITA6T
ENRZ0 7, {EFTENMIIR, goroutine Ehiif B FI#RME RGILAE BT RS IRIATIN, FRATEEM 17
MEERGLRE, PPN goroutine M A—iE g AT, VARIRERISR B ATENOM 1. AT AU ) 7
goroutine i B ZARZ T2 MI K, Miruntimeth 2 A AWM A FEVEER, BT LAIX BLA IR SE PrAs 2/
SRR AT RE 2 RO RRAS AN R T 5 BATTIB AT (1 45 RAT Fr ASIF] o

25219. 6: M — NI EE R IR (4R>18. SHRFER)) 2B GOMAXPROCS/EFFRZ I 2 o ZE/R I Ll |
RAERIMERZ D7 REVHRANCPUR 2 DM %0 ?

9.8.4. Goroutine¥ f1D5

TERZHFFZERIRMRERGIRFE T T, AR EA — MRS (1d), IFEXAN S hE
SOAT DL — AN 38 1 T SN AR B iR R, R AT DU — AN integer BRE REHEH . X PRI T IR
I — N R ALK thread-1ocal storage (FEAHAEE, £ LM PET AR LR ELEY M N B
A G, RATRELLARER 1 dIE Akey ) — M mapslt il DR SR 08, & — N 2As DL 1 dalt e A PR B EIE
BB 2R AR .

goroutine?& A AJ AR AR P SR EI ) By (id) BIMES . X — & Wit BNz, T thread-local
storage e 2R . LI, —Pweb serversg H—M S Frt1sHIE S LM, MEEE SE K Z1R %
B L FHRATTPI R G R, RRREAT R LEHAFHE (R NMEEE A TR & tls) THkm. Xeige
ARLEd a4 R AR R AR — A, S REC M AR RN “PRESMTONT , ERXMAT R, AR
ITNATReA R I E QAR R T kE, T2 TS IT R AT e » L, G SR 2 A £ 1) £
B oA — et —worker 2% 2 4 R BIAT Dt 2 2R A3 e A 5 o



GoZeJily BE Ju fal S AR, IXMSE QTR Z80n) ek B sz m A i . RREAMUERE P22 S 5 ik, T HL
ZEIRATE Hy A — £ 25 5E 1 PR B0 T 55 I AN P AEL O L S A5 R R AT N

WITERNIZ AN A TS~ NCof P TR BN MAIESREER . EREWETH, FAISEE Ly
ATAISEBIAN TR, SCRERATE MR s — A TREAH N — RPN, R,
&, Wl PEReIEt, Fibr, So0E, Jf RS T lE

F+= A THE

BUEREE — /N2 B SEBUER R] BE 0L &I 100001 BR 5. SRR — i A 7 225 B8 L AR/IN (1 — 8 70 Al
AR RIBETE, PO RS R A i it A9 5 1, EATIE R SR A s i 5 A A

Golt & A ML 100 brHE L (k. WTRAMHgo list std | we ~Iir & AEHELKAAEEH) , brifE
R Z BIRE P St 7 b BRI . AEGoRIAE X, ARZ IRt 3E . S SGE,
H AT LM 22 kA 1 ARH 2 Goth S HRA, eI Ul http://godoc. org oK. AT, I
AR W R A A A G .

Goit HHf | T HAH, HLMARZRERE TAF XM EE BN R, EAREFHE R, RIT24 iR
L AnAAT s Y DR B 0 D EOR N a MRS ERATEOR TR 1. AR, HATKE B XL THK
BRI A 2 A TRE, BT B TAR X rh AR SR A B A R e B & . £ T =, 31T
BRI R R B el R 2%

10. 1. ALfE4y

PR RGBT B AR T R KRR 7 v AN gEd A, 8D — A S iR PG — kT
(B0 DS T B AN SR, AR AR B0 ST Y R B ORefsp AR e o 8 B e AR S 1 o XM R
Rk VPR AT DAL E AN I H AN, R HEE A R EREE S 1 KR R

A BEE X T AR T Z R AT EN K MRRRT VR . 8 4 72 8RB —
SEME, EHATGRA . BRI FRAAEN] 7 4% 5, KR AT DU e JA 18 A e AT I i D AN g
iR 1PN

BRI AL 7 ) P A T LA 5 T SR S L A o e R ) R O AT LA IR R AL AP T
FIEAARSCHL, R SR VPR YR B AE A SN P B AT SR N IR A B SE B e R A 2 P AR
R, ] DA g ) F P S 2R R R R ORI 1) AT SE T N AR R, SR AT DAORAIE PN B AR B — Bk AN
IR B B e AR

MPAME T — AW, BAT T Hr gt %I SO LA B AT OBz A K Heft . B2 Sk
T, Golfi & 4 e ds i g PR L BB BAR T EMIFIE T . Golf & AN AR g R I 1 245 23 T =1
EERHE. R T A RLIERED SO T S S 3R B, SRF AR 18 2 128 4 U 50 0 L3 UARN
IIHT AR SO R AN MO IR R 58—, ZRIEERIPOIRIEA, OV BA TR, A RIHRIR R
MR, AR ST g 3%, 1 HAR AT REZBOIF R g S =i, Zni)a i B hs3C
AR BA G FHER, B FEREIS S 7RIS R Bk, £ — MR,
G 1 s A T L HUCREA FLR S NI BRSSO, 1A R 2838 I P A R 1) S fF 3T IRZHRER


http://godoc.org/

RITE RIS

10. 2. BAKAE

65— R M — 544 5 TS0 5 A B 5 8 B Empor 0 o 5 B 5 th 57
.

import (
” fmt ”
“math/rand”

”encoding/json”
”golang. org/x/net/html”

”github. com/go-sql-driver/mysql”

FEIATAEL. 6. 1TFHERNLN, Golli 5 HIMNVEIFBOA TR B I S BAR TR 8 RS S AR R
IR SO R T RORMFRER . BT, BATBIRATT LG S TAMIIThAE, WA KR w 4 R
HMAAEDI R MR, WA =7y R T EMAAE. B, Google A ® AHBIIGOTH F AR, ABATWLAE
HNERZESHWERS (FE: GoogleAFMEMRRBIBaze WM RS, RFZMAmEIES, HAl
SR RGUEARE E B S R Windows 3D, HIASF R AR AL 44 A sE 0, A [ R U oA A 3
PRI TEESE, PR ARE T DUSE Sl A AT T Y A e

INRART R 7> FECRATEL, B4 PSSR R ERME— /. N 78RR, I AR R S B
W AT AL R a2 1 XA A A TR flan, EEfinportifaSA T
Go [ BAZE FRHTML AR AT 255 A1 —NRAT 11 58 =7 4E37 AiOMy SQLEK B

10. 3. f378H

TEAREANGOVE T 51 S 1 TF Sk 56 05 B 7 W1 0. 4 7 04 1 B B0 24 U B S A
BRI (BRNES) .

B4, math/randf I EEANE A T Sk B4 S package randf = BiES], FTASIRSEANXNE, Rgia]
PAFHrand. Int. rand. Float64Z3LL 77 2 U5 a8 B Al 5 o

package main
import (

” fmt ”

“math/rand”


http://bazel.io/

func main() {

fmt. PrintIn(rand. Int ())

KU, BRIAMBEAHEEFARELNRE B, FIEER N SFARBEAR, EMUKIRT 5
HPMHERAR4 . B, math/randflflcrypto/randf@ 42 #R Erand. )5 84 TEE 2 ana] [7] i 5
A E MR .

KTFEBINOL B S AR L )G —BL 5 WE =MEAMER . B8, xR —AN Al
TR, Watmainty, ﬁﬁﬁmm@$§m%A%%%%%%§m 4 Kmain i 245 go
build ( §10.7.3) HEMEL—AMMEE, XMERFTLZ GBI ERES LR — AT AT

5SS, BPTER H S AR — S0 E 4 R Pltest. go MR KNGOV SCF (RvE: AT e
55, BFORLL T BT SCER g 2% 1D, BRSSO A B A TR DL test A& AT 1X
P EHFT DA S M. — @, hn—m 2N ANT R . BrE L test A EZ LA 1A
Hy e Hgo testim AL iE, B AN A ST R AR A O WA AN R — AR
FH SR TE G A A MO, AR IRATHAELL. 2. 47 h 4.

B=AIAN, IR S S B TR S fE AR RIEIRASEE, #1”gopke. in/yaml. v2”,
EAEL TRAB FIHALGRA SR, MiZyanl.

10.4. SANFEH

AUE—AGolf SIS E R G, HEIRRAFEIIEZHET, BT NS AUEYIE.
TSP HIAT DU 5 — S RN, AT OB B S FN S A SRR, TN FATE
ARENMN, (HRH ML NE L.

import ”“fmt”

. ” ”
import oS

import (
” fmt ”

” ”
0S

SN B A DOE R AT k4 @E ok B ARAR MM E 2d. SRS ANT R EE,
HREEFEN AP — RERIEZGEIFEHE . (gofmtMgoimports T AL AT LUEAS[E 4341 5 N\ B AL
ST, D

import (
” fmt ”
“html/template”

” ”
[0S}



”golang. org/x/net/html”
"golang. org/x/net/ipv4”

WMRBRN VBRI AN E B L AR, Flinath/randf@ Merypto/randfl, A4 SANFHLGIE
DR FLZ AT E —NETIE AL DL R . XM EANEMEM S

import (
”crypto/rand”

mrand “math/rand” // alternative name mrand avoids conflict

AR E A RSB e PSR A TR, TR S A EABOA R4
FEE BN N EEARNA T

SABEGLZ - DARRHE EAURERN TG 7R GRS MEAREE, Kl
FEAE 28 BB RIS T, XIS A AR 2 (o a3 il 44 R B iy 44 S N L IR fe it
gi—, DIBERAAIREL. WS — DAL T CLHE B G A i A 44 7 A i R Bildn, R
e e 17— Npathi22 &, A AT LR " path” brifk £ # iy 44 Jypathpke .

AN SN IE IR E T AR SR RS R AR E AR SR, Goif
2 R R 4R

10.5. GHEZSA

ARG BRI AER AR 2 SEC IR . (ER A I RIEATRERM H  A
PARRIEN: BT RUYARE NI R XAMHIT AR initHIEA R ( §2.6.2) o XM
A7 ZAMH] “unused import” ZWikHTIR, FATATCAH TRIZ REMGLFAKNL. BIERH—F, T
2 N EARIRAE, JEABERTT

import  “image/png” // register PNG decoder

AN BRES TN Bl R REI AR AL, 28585 fEmain EFE P G P
A B, EBAVES W 2R, N5 AR E R TR,

FrE ZE ) image BUE AL EL & T —MDecodephi %, T Mlio. Reader[ M BUEHE IS L, EIRHIKEZE
TENHE) BB S 28 ok e A 5%, SRJE 1R [l image. Tmage Y (K EIME . {5 FH image. DecodeR %5 5 9 5 — K]
B TR, S — Mg RIS, ARG gt 5 — i 5% =

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 (
" et

”image”

“image/ jpeg”

~ “image/png” // register PNG decoder

” e rn

10

” ”

0S

func main() {
if err := toJPEG(os.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. Fprintln(os. Stderr, “Input format =", kind)
return jpeg. Encode (out, img, &jpeg.Options{Quality: 95})

WHR A TK gopl. io/ch3/mandelbrot] ( § 3.3) Kkt S AR AFE P IIARAERIAN, XIS H N 1IPNG
KRG, SRGERNIPEGH: A BG4 (813.3) &

$ go build gopl. io/ch3/mandelbrot

$ go build gopl. io/chl0/ jpeg

$ . /mandelbrot | ./jpeg >mandelbrot. jpg
Input format = png

EyEEimage/pngBHIE L SNIEA) . MREKEX TR, FBRFRKARR IgRIFEMIZIT, H2 B AFEIE
R S AN AR AL PNG AR =X 1 S

$ go build gopl. io/chl0/jpeg

$ ./mandelbrot | ./jpeg >mandelbrot. jpg

jpeg: image: unknown format

N PARIDEOR T e R TAENLE] . brdE RS 4E TGIF. PNGAIJPEGEE#% 2 UG KL 2%, FH P b al LS



fE ORISR, (HR N T ORI PRIV, IR Z SR A S, BRI I 7 ZE SRR
# o image. Decode bR U AE MRRG I 2K X2 W) SCRFIAE AR . B IKBFI R A N e € T 1Y
PREG: AMARR: — D TRR X BUR AR TS B 7/ 8, T s sk il i, —4
Decode bR £ FH T~ 58 Ui BHME TAE: —MDecodeConfig k% FH T RS R (1 R /NN ER (575 (B AE B BF
ANIXBN AN T2 i B image. RegisterFormat BREGF M, — MR AERE S B AT ini t4T U610 2R 20
H, Biltnimage/png g X AT M-

package png // image/png

func Decode(r io.Reader) (image.Image, error)

func DecodeConfig(r io.Reader) (image.Config, error)

func init() {
const pngHeader = “\x89PNG\r\n\xla\n”

image. RegisterFormat (“png”, pngHeader, Decode, DecodeConfig)

——

RARIBORRE, ERF A& EE A AR E BGRB8l LU inage. Decodeffhhxs Mk R EIE 1.

il e fdatabase/sql R 1 RMAIEAR, ALH 7 o] DURSE B 75 ZE0 £ A b ZE K HE 2 3k 5] .
Bilan.

import (
“database/sql”
~ “github. com/1ib/pq” // enable support for Postgres
~ “github. com/go—sql-driver/mysql” // enable support for MySQL

db, err = sql.Open(“postgres”, dbname) // OK
sql. Open("mysql”, dbname) // OK

db, err = sql.Open(”“sqlite3”, dbname) // returns error: unknown driver “sqlite3”

db, err

%21 10.1:  § & jpeghefy, VSRR EIGRK A Z MR L H, i inage. Decodefiill] SR K X
KA, RJEIELf laghn AT hr S S Huk 4 1% e

521 10.2:  Wit— M@ RS AR BHESL, FSRIEEZIP (archive/zip) FIPOSIX
tar (archive/tar) FaUESEA SRS A FS3L LT KIE M AR SR Y R SC AN R IRk 3, ARG AR BE
T E A S NER SNSRI R 4% A IR Bl

10. 6. 3 f14x 44
EART, FRATEBIR M —L 5 T-GolE = M A R B iy 4 2 5E

A, REAENREA, ERARERIE T EOE DL . ARdE T O A bufio.



bytes. flag. fmt. http. io. json. os. sort. syncfltimeZ¥fi.

EATR AT E R T B, AZRRE - RfblinageutilaioutilisHIEM A4 Autil, BIREER
KARFE . R RO R E T RMERNL T, ZFETRSEH T Ead AR, §i
WA 2 Hpathfl.

A4 — R BT R . FRAEEE by tes, errorsMlistringsfiif] T EEIE, X &N T #AMIE X
IR, [FIFFIEA go/ typesie N T B Al type B Fih o

Tt WAL ERE L. B, 2.5 P RATAR ARG 1 temp B 44, BRIFERAFLEZ
Ao (HIRZ—MRERER 260, BOYtemp JUT- 2 I AR & (0 [F) SCIA] o SR A T — B TRl ] T
temperature/FNE A, BIRATIFBARBUMELHIE. R HATEUE 7 Mstrconvhrifk IR
tempconvfﬂﬁﬁy ENZ P T2 1.

MAELEFRNEFE W T 2 AR R . HTE2ETERNFALEIANCREEPE G, #lifot. Println, [F]
RS TEAMB R AEE. Bk, BAT—BRIIFEATELEPrint Inf BAARNE, FoNmtA4 s
TIXMEE . [ — Mg, TFEE B R A WA AR S . N A — )
¥

bytes. Equal flag. Int http. Get json. Marshal

BATAT LB B — 28 FH R a2, strings@ 3R T A= 55 58 A S )i 2 1R

package strings

func Index(needle, haystack string) int

type Replacer struct{ /% ... *x/ }
func NewReplacer (oldnew ...string) *Replacer
type Reader struct{ /* ... %/}

func NewReader (s string) *Reader

TR E string A S IR HIER DAL T o . BFOYH P 2 IX RG] XS8R A strings. Index.

strings. Replacer?,

He—tf, arag iR T —EdERA, Flinhtml/templatefimath/rand%, WA — > EZ %L
TRAFIAN S EMKI T, A A LNewdin 44 1 B8 KU TG L1

package rand // “math/rand”

type Rand struct{ /* ... %/}

func New(source Source) *Rand



XARE S — 4 FEH, fliltemplate. TemplateBirand. Rand, Xk N4 IX LRSI E K
MERERZ—.

FE 57—, A et /Wt tpWAFE S A ARHE 2 04 T AFRAZ BRSOV EATH#GE BT
ARRNR S REARKIL RS 2 R 5, (H 2R rh e Al 44 7 AR L T

J: Get. Post. Handle. Error. Client. ServerZ:,

10.7. T E

ARFER N (RGOl B THRAAAAThRE, WiFnfr T8, Kb, M. WM 2236015 5 %
LR .

Golti 5 I LRAMES T —RIIMIhREMdr & 5. EMUEFR - MEHSE CHMUTLinuxd aptMrpm
THY , ATamER. HENEKBCR. WEERAEH RGN TR ENFES. et M
A0, UHESUFRIROC R, R g S I as FERE SR e, BORE USRI br
#EHmakefir @M A B A4 EHRE D EITI M AENHK A IR SFERE, AR AL 1L E eI

Golf 5 LEMM S AHERE “HLZET])” BN, WE T THrad, A L®Iaew e, i
gety run, buildfifmt=s, YRAILLIEITgomigo helpfir & &AW E I, T EMTE, BAIFIH
TERHE R4

$ go
build compile packages and dependencies
clean remove object files
doc show documentation for package or symbol
env print Go environment information
fmt run gofmt on package sources
get download and install packages and dependencies
install compile and install packages and dependencies
list list packages
run compile and run Go program
test test packages
version print Go version
vet run go tool vet on packages

Use “go help [command]” for more information about a command

N TIEFERER B HAR, Gollfi F M T AR Z M7 A S AL E . 140, HRIE S E RIS 1 4
PR, Goll & I AR AR B SR B, BONEEA s RS TR —1E, JFHRIRS AN L
TEX ) H KM R R . 4558 — MRS, Golli 5 [ T H AT AR BIRE B (1 H 5 AN SR B
RIS EIE W] DURYE N BR AR 4R S AR5 6 28 (R IR A 55 4% I URL



10. 7. 1. TAEX 4544
ST R L EICoES I, NEERE 4 WGOPATHIIFF B AT &, IS ts 2 24 a0 T/E B B0, 45

BB F TAEX fmt iz, HEHEEGOPATHER /T L 1o B, FRAIFESm 'S A F i GOPATH % &
NI$HOME/ gobook

$ export GOPATH=$HOME/gobook
$ go get gopl.io/...

PR AT I A ) fir 2 T A MR T IR 2 5, AR AT AR DX H S5 R B2 AR «

GOPATH/
src/

gopl. io/

.git/

chl/
helloworld/
main. go

dup/

main. go

golang. org/x/net/
.git/
html/
parse. go

node. go

bin/
helloworld
dup

pkg/
darwin amd64/

GOPATH Rif) TAEIX B ik =T Hk. JofisreT B M FAEA . G OpIRETE S

$GOPATH/ srcRIFHX B2 Bl S NBRAE )T H b, flfgopl. io/chl/hellowor 1dAIXT B #RAE H .
& 2], —GOPATHLAE X ffIsrc H 3 i Al BEA1 2 MAL A R Gt, lHgopl. iofllgolang. orgZy

AR A F Gt & . Hrhpkg T H M TORAEIR S5 AR B AR 30, bin g HRH T 0RA7 9 B B AT
PATFER, Hlinhel loworlda] $UAT R -

NS AS B GOROOT R 46 SE Gof) &3 H 3%, I 'E B bR AE FEAL AL E . GOROOT] H 35 45 ¥4 Al
GOPATHZERALL, IRl EAF A mt & FIPEARAD XS B B 5% V1% N $GORO0T/sre/fmt o F F*— A 75 B2 15 B GOROOT,
BRAE DL T GolE & 2225 T B B B 225 1 B R 42 .



Hrlgo enviin S H T EEHGoIEE LEW LKA ARRLENME, BIEREEARETEEAME. GOOSHF
BAA R TR E HrEE RS (Fllnandroid. linux. darwinifwindows) , GOARCH¥fIZAR & FH 145 & 4b
FRESARAY, Hlinamd64. 386Ekarm®s, HEAIRGOPATHIAIEAR &M — M FEEKEN, HELEHETEN
SRR #

$ go env
GOPATH="/home/gopher/gobook”
GOROOT="/usr/local/go”
GOARCH="amd64”

G00S="darwin”

10.7.2. F#&kE

EHIGoTE F T HA M gofin %, AMUAT RYE A A BRAR IR BN A TAEX 6, E =0T LN E M _E4EH)
Ao

il v &lgo get/ml LR8N ML . P EREDN T HR RSN, ol E TR Mgom 4
[N TSR T BT RN, X AT — M7 Fgolang. org/x/net/html B B H B A TAE X H
SRR

—Hlgo get/ir @ T#E T8, SR 2 00 s B H AT HHAT IRE PP o AT PREAE R — 9 {507 e B4
W, DUE R R B RO R TR B, 55— ar & 23k i golint TR, &M T IGoAChS
G FE R AT IR, 28 g2 Hgolint i &% 2. 6. 2747 fJgopl. io/ch2/popcount ELAHEZEAT Ji it X
A . EAF AR TS TR R

$ go get github. com/golang/lint/golint
$ $GOPATH/bin/golint gopl. io/ch2/popcount
src/gopl. io/ch2/popcount/main. go:1:1:

package comment should be of the form “Package popcount ...~

go get i A X F Y EImAT LR W ukGitHub, BitbucketflLaunchpad, W] PAE 2R 'EATHIATE ] R S8
TR . X TH BRI, VRA] R 7 248 € A ] R BAREE AP, a0 GitEiMercurials
121T/go help importpathFRHUAH R HIME B .

go get a2 IR ARID & B S AR HAZ B G, AU R & ZHE SO, BRI URAR SR v DA FH AR A
PR T EL EE A AR HBARHD ) A7 B Bl 3 V) e B B IR A . #lingolang. org/x/netd H X N —NGit 6 % :

$ cd $GOPATH/src/golang. org/x/net

$ git remote —v

origin https://go. googlesource. com/net (fetch)
origin https://go. googlesource. com/net (push)

L B e NS B A R sl sl A4 A A OG0 PR S e R AR 55 ik I ANAHIE], - ECSERGE Ltk 2



go. googlesource. com. XHSLRGoET LHB— MM, rfLUHEEH—NEE XS ANBE, H2HEE
HIACRE 0 A2 HH B8 IR &5 324, Bl Wgooglesource. comElgithub. com. KA TLTH

https://golang. org/x/net/html & T N cEHE, &5 UFGolE S I LR YT BELHGIt & FEFTE
Hodk

$ go build gopl. io/chl/fetch
$ ./fetch https://golang. org/x/net/html | grep go—import
<{meta name="go—import”

content="golang. org/x/net git https://go. googlesource. com/net”>

WARAEE —uir RATIRES AL go get/fm R I ORITAT B AN A W A RRCAS B2 BB B, 28 EE8 o 128
MZHENT. WRAOEZRESERE, 1 HIR G ORI, LRSI 2R A2 A 3 E
o

go get —ufird R PR UFRE MR BOHT IR A, WIS — IR R 82 LR T 2% T K
TFE TN AT RERANEIE,  BURAR AR 7 1] 5 75 L0040 8 1 L 50K A R RRAS MR/ P . 3813 IR R s &6
sl FHvendor i) H 3¢ F 147 il AORSUEL 1R [ 78 RBCAS IR, 5%k A i 4950 F) 0, PR R A BE 7 19, 2 12 L AN R 48
Al fEGol. 52 R, —RFEBHUM SIS, Fril&Hlf5golang. org/x/net/html ‘T N2 ] g
275 Kgopl. io/vendor/golang. org/x/net/html. IHHIGoIE & M4 O4 X Fivendor i, 1HIR T i ilE
X B IEAT B vendor I BARAH YT . At n] Blididigo help gopathfi 42 E Vendor #H B SCHY

%21 10.3: M http://gopl.io/chl/helloworld?go-get=1 FREXAE, EHEAFEACID ) SLFEE 1M
ht (lgo get/iE RHTML UL B 275 T [go—gett B4, LA 3@ f il W 2815 R

10.7.3. Hyga

go buildr &% AT S HIREM M. WREE—AE, W2 AR Xn] Uil
Al LLIE#gR IR . WA 4 7 Emain, (go buil ¥ FHIERLARAE 20T H X8 — AUy US
NI B Jm — BUE AT HATRE R (044 7

ROAREANH S RES —AME, BN B AT A TR 7 B8 M Uni xR B H a2 1AL, 2 BRE—4
ST H S, X H 3G R ESIE L W end H %07 B3 R, B0 H T3 E4EGo SCRY AR 45 1)
golang. org/x/tools/cmd/godoctin 22 Eemd T H3 (§10.7.4) .

AT eI S B TE 2, AR AT B RIEE, B0 B — M B S BRI 95 €, HRT i
AL B . JF ke IR TRES L, I ABNIRE N ZHT H XXM . il i) ar & TR
—MU, BB EIESAME:

$ cd $GOPATH/src/gopl. io/chl/helloworld
$ go build

ey

$ cd anywhere


https://golang.org/x/net/html
http://gopl.io/ch1/helloworld?go-get=1

$ go build gopl. io/chl/helloworld

ey

$ cd $GOPATH
$ go build . /src/gopl. io/chl/helloworld

HANREIXAF -
$ cd $GOPATH

$ go build src/gopl. io/chl/helloworld
Error: cannot find package “src/gopl.io/chl/helloworld”

W] DU E WRIR SRR, X X A R VR e et 2R PR A S8 . AR maindy,
B2 AR — A Golls S IERIL S 44 V8 e & AT AT RE P 44 57

$ cat quoteargs. go

package main

import (
" et
” o
)

func main() {
fmt. Printf ("%q\n”, os.Args[1:])
}

$ go build quoteargs. go
$ ./quoteargs one “two three” four\ five

v o7

[“one” “two three” "four five”]

R R FIXR—RAEISAT RE 7, BT BRI IFIZATE . [go rundir & SEPs RS T YA
IBAT AN BR

$ go run quoteargs.go one “two three” four\ five

[“one” “two three” “four five”]

B ATIBHBIE R, AR DA g0 R MK A TTHUT R (0 50217

ERIMEOL T, go buildr & EIRE B EMHKINE, 5 EFFR T HUa AT S S A i
)2 A R o AR 0 B R 2 P e R ERR A AR PRI, (EREBEAE T H M 2 L+ B 740,
AR 2R 73 A2 BRI 8] BV B S RO T AL, A IR P RE RS 22 LAD A, B I Ee AR T 80 250



go installliz®Mlgo builddr &RALL, (HE2ESRAFENEMRMIFERE, TAZKENMER. Wi
B S ARAT BISGOPATH/pkg H 3% T, HIEIREF src H FEREXT L, AT AT FE 71 (R A7 2
$GOPATH/binH3%. (RZ M/ 244 $GOPATH/ binis MBI P HATFEF AR R FIEKF . ) iEF, go install
& Flgo buildmy AR BERA KA, X0 LME RS @ ERAE. NT 75 @ 4 B
[F6L, go build —ilfir A2 REA B AR K .

ERL R 2 126 X6 AN [R] IR B E R B0°F & FICPUZER, go instal L4244 i 45 I 42 2% 1| GOOS FIGOARCHX [ 1)
H%. #ln, 7fEMac £24t, golang. org/x/net/html ¥4k 2235 2 $GOPATH/ pkg/darwin amd64 H % K )
golang. org/x/net/html. a3 ff.

BRI (F REENCPURI A XA L R ). F A5 8 B FL AR RZEIGOOS FIGOARCH, 4RI IZ4714
i & BT T SR PR TR A 2 4 R R S RIOPU A

gopl. io/chl0/cross

func main() {
fmt. Print1n (runtime. GOOS, runtime. GOARCH)

I THT PG4 AN 32407 I8 4 A PATRE P«

$ go build gopl. io/chl0/cross

$ ./cross

darwin amd64

$ GOARCH=386 go build gopl. io/chl0/cross
$ ./cross

darwin 386

A7 LEA AT BE T ZEET XA [P 5 AN AL R A SR AL A P AN [ R AS (AR ST, DA A B8RS J= (4 T R A 12 )
s Ry — R E AR SR AL . IR AR E T MR RSB B SRR A, il
net_linux. goB{asm amd64. s, Goif & MIFEE TR AEXS L1 6 G X 2301 307 — MRl 1R 22
TERERE AT LR BT 2 pR il R il . iltn, SO T e T T AR RE -

// +build linux darwin

TR BRI E R AT, ZAERER S Vrgo build RTEGRRFE T X R H ARHEAE RS0 & Linuxak
Mac 0S X7 g I AN SO o 7T T AR S 8 DU os A i X A ST -

// +build ignore

EZA0, AL Fgo/bui ld IR LI HEE 2 BISCRY .

$ go doc go/build



10. 7. 4. F3CHY

GOl & 4w A KRS Sal N B B R AFHOSORS o LR 3 HS B0 R 52 AN B0 75 B RN 12 L 2 H A
UL ERE o

Golfh & A SRR — R SEBIA T, BT RBMMEUN], 1R MRERAIER . ERET R
BB E AR A Z AN 51 5 B EFRCIEY . B, T2 fmt. Fprintf A SCRER .

// Fprintf formats according to a format specifier and writes to w.
// 1t returns the number of bytes written and any write error encountered.

func Fprintf(w io.Writer, format string, a ...interface{}) (int, error)

Fprint & Zoks AL B 4072 fmt BOSCRS T flid o S RVERE o U G0 A BiAE ), ISR B RS F) S0
Mo BRI MER R G A G HSEmUA 2, e el MSOER) , wER
A UL BUAEAR AT — NS E A R RERE N E LS, — B — ML SR Pt R
BA300/T 2% o AT TR T IRAF B SCRE YR SR H I doc. gos

U B SCRSIF AN T AR B, SORA B Bz R H ] AN RIS 1. 5L B, Gollh 5 1 KU B -5 X a1 3 (1
SRS, I HOCR R 7 ARG — R . T AR A, T RL MR A TR, AR
S 1M 5 DL FR) TR BE U AN 5 ZEERE

AT, RBE VE, BATZ AR 2 B A S TRk, (B ARTT LLAARHEZE shOR IR 2 547
KI5 A7 A TR AT A B R

HEAEgo dociir®, Zdr AT BN A B AIREAS O3 SCRERE, T T2 38 B A SRS -

$ go doc time

package time // import “time”
Package time provides functionality for measuring and displaying time.

const Nanosecond Duration = 1 ...
func After (d Duration) <-chan Time
func Sleep(d Duration)

func Since(t Time) Duration

func Now() Time

type Duration int64

type Time struct { ... }

...Mmany more. ..

B B FLAA 1l 53 TR SR -

$ go doc time.Since

func Since(t Time) Duration



Since returns the time elapsed since t.

Tt is shorthand for time.Now().Sub(t).

B FE A BB — AN IR R CR

$ go doc time.Duration. Seconds
func (d Duration) Seconds() float64

Seconds returns the duration as a floating—point number of seconds.

%2 IEA TR E M TR F AR EIERA KK/ NE . NP2 4T Elencoding/ jsontd [
(* json. Decoder) . Decode J5 ¥ i) SC Y«

$ go doc json. decode

func (dec *Decoder) Decode(v interface{}) error

Decode reads the next JSON-encoded value from its input and stores

it in the value pointed to by v.

B OANTHE, Z7tgodoc, EiRAEAT LIAHEAZ X 5] FARIHTMLIL T, {H2 & Mlgo doclir & AH A LA B
ZEE. 10. 1R T time L HSCRY, 11, 6194 F Bl godoc i 1] PAAZ B /R FIFE ST - godocfITEZR ik
% https://godoc. org , H&F T T L AMFRAMIEER TH,

PR AT PAE H W) TAEX B %1217 godoc iR %5 . 1847 M4, AREAEN G EE
http://localhost:8000/pke T H]:

$ godoc —http :8000

Hr-analysis=typefll-analysis=pointer/fiy 21T t5 & SEH TFT I SR ARG A L TS0 g R .
10.7.5. WHH

FEGoIR H AL, BAIEENLHE DN EE R WA 3 R IRRT AR — N N e LLT 1],
S ER RIS RART U A T [ 4 3 o A2 T LY

AR, —APREPIRA TRt R, X+ NER BRI AT UL, EIFRAS IS BT 1 5 AR
e Biltn,  HIEATE SR ESR I MR Z DR S 4T 1) T, (ERBAIFAER T
WM e RGN L. FN, FRATTREIEA BAN G T HItE Sl e B, s R RZ
RS —NH R RIE I AT E R, B R B gy — S S2 IR A 6


https://godoc.org/
http://localhost:8000/pkg

[E mirres - Tres i Pacsgrawramar s, ¥
§= [ | golang.ong/pkpg/thma

T . ..

Package time

impart “time"
Crearview

index
Exampas

Ovarview -

Package tima provides functionality Tor maasuring and displaying time.

The calendrical calculations always assume a Gregorian calendar.

Index =

Constants
fume Aflend Duration) <-chan Time
func Sheep{d Duraton)
func Tick(d Duration) <-chan Tima
type Duration
func Parsaluration]s string ) {Curation, arror)
func Sincedt Tima] Duration
func (d Duraion) Houwrs{) foasbd
func (d Duraton) Minulas)) Roabbd
func (d Duretion) Nanosaconds(] iniGa

Figure 10.1. The time package in godoc.

AT RIXETER, GolE S HIME T A& internal 4 F R RGNS M T RkAH ., XFh
fMinternalfd, —internalfl HAEH M internal H A [F— N HEMAR A 0,
net/http/internal/chunked N & R GE#net/http/httputilEnet/httpfl EAN, HEANFEWnet/url i
FAN. Aidnet/url @ EIA LT Anet/http/httputilfl.

net/http
net/http/internal/chunked
net/http/httputil

net/url

10.7.6. &

go listlin & LIl HHEREE . HafmpE, IR S E TAEX I TEE M AR

$ go list github. com/go—sql-driver/mysql
github. com/go—sql-driver/mysql

go list/fr @ MBSO LA, . "FORILIEAER AR SN E . BATAT U ERIIE TIEX P ATE

=

$ go list ...

archive/tar



archive/zip
bufio

bytes
cmd/addr2line
cmd/api

...Mmany more. ..

o A E T H R NPT

$ go list gopl.io/ch3/...
gopl. io/ch3/basenamel
gopl. io/ch3/basename2
gopl. io/ch3/comma

gopl. io/ch3/mandelbrot
gopl. io/ch3/netflag

gopl. io/ch3/printints
gopl. io/ch3/surface

B AN R R T R

$ go list ...xml...
encoding/xml

gopl. io/ch7/xmlselect

go list/ir &ibm] DR M BN E 2, AU SRR, X0 AT BLAAS [ (R
. Hh=jsonlfir 24T 2 AR AT JSONAS A T EN R I S5 2

$ go list —json hash
{
“Dir”: ”/home/gopher/go/src/hash”,
“TImportPath”: “hash”,
"Name”: “hash”,
"Doc”: “Package hash provides interfaces for hash functions.”,
"Target”: ”/home/gopher/go/pkg/darwin amd64/hash. a”,
“Goroot”: true,
”Standard”: true,
"Root”: ”/home/gopher/go”,
“GoFiles”: [
“hash. go”
1,
“Tmports”: [

” e 7

10

IR



” D eps ” . |:
” ”
errors’,
Va ”
io”,
” . ”
runtime ,
” ”
sync”,
”sync/atomic”,

“unsafe”

——

2

AT SH N eV P text/templatefd ( §4.6) MIBIERIE & & X SCRMRE R, T2
AT ENstreonv B IR EL, SR )5 F o i AR bR BORe 25 RABE N — AT, BRI SR — A 2%
(¥

&N

N
P
pasal

$ go list —f ’ {{join .Deps ” ”}}’ strconv

errors math runtime unicode/utf8 unsafe

Py EHRa A EVindows g 2 1Ti817 <8 Bl template: main:1: unclosed actionfJfiz. F=A41X
AR IR R ROy AT 2 1 TS EGEAT TR AR, AT DUSZ IR R T A 7 VR R D AT ER Y

i) 2 -

$ go list —f “{{join .Deps \” \"}}” strconv

N 2T Elcompress T H 3% N AT A B A .51 3K -

$ go list —f ’ {{. ImportPath}} —> {{join . Imports ” ”“}}’ compress/...
compress/bzip2 —> bufio io sort

compress/flate —> bufio fmt io math sort strconv

compress/gzip —> bufio compress/flate errors fmt hash hash/crc32 io time
compress/lzw —> bufio errors fmt io

compress/zlib —> bufio compress/flate errors fmt hash hash/adler32 io

PEUE: Windows N7 [FIFRAT Al L, 38 S % SC7 A5 J3 IO T3

$ go list —f “{{. ImportPath}} —> {{join . Imports \” \”}}” compress/...

go list/r Xt +— R IEI AL H A& W B B Sh Ak @ s U A BAR A B . FATREAELL. 2. 4795 o FRR A
e, BTt ELER, URlTRENTERAEL, "WUMgo help listlin @ ESE .

TEARZ, BAMERE TGoiE T LRPRR T2 2 AT E BEN s, £ F—&, RATEE B Wi
Higo testfn? Zi81TGoiE 525 A .

2] 10.4: QA THE, REGATHRENSE, WG TEXARBRERnletsst. &



N IRTREIEATgo listim Wik, —HTFWIwmME, —xRHTIEE. RegeqER
encoding/json ( §4.5) LK Hriam 1 JSONKE X HIME B o

Ht—= R

Maurice Wilkes, 25— MEMEREFTHAEAIEDSACII BT, 19490 At 78 S Z ICREBE I A — M iE . 7

CFENLEIREMZ3EY  (Memoirs of a Computer Pioneer) H., fth[al{Z2]: “ZSRIE14G —FhBeEyEE T i)
B, FRAEN G AR A SRR FBUGH LI 17 o B e I S5 BORER 43 1B B A # 2>
[FEWi ke sid fr AR ML ARYE,  BAR W VFAS R I AN Al BF T K B HEBE R AR

PUERIRE A Wi LkesI AR EE KRB 2%, A VF 2 BORTT AL 0 B A T 45 B2 . Horp
A PR AE S B IR W LU 2 o 35— AR AU AE e I 2T 2 i 7 Z AT AU PP e o 58 A U2
Mk, AR ARERIT IR

AT M B i — o2 i B s, Wt e S — S/ AR 7 FLRAS I RIS G i) 94T
DNRITI— XL H AR A Lo BETF A AAT FE LR 58 1 Th e B 2 Sl BEATLIE A A\ B2 58RI 5
AbFE

BAF R — A BRI MK RIESS T RE 28 G 1 — SRRy 3 &0 20 I TR o) — S8R5 PP B3 ) 4 T
I Ta) o AR BARA R B B E S EART A2 2. T E—-MERNMEES, Saf—
T TR, RN KRR SRR, 1w AR ARG TR ERORSEIRALE R
TXLEHR AL LA RS Lo A8 2 4 5 A R I IR e 5 R o ) — B AT B RE

Goil & AR F AR RANKH R . R — o testMIRaAr &M — AL I8 L) 2 7 X 5 I sk 5,
W] LU TR R H . g S AN R R R 20NN A A R, 1 HLE AR 5 A8 A 21 3 i X
AR B SCAS o

FESCE A, 9 5 AR AN G SR P A B IR B0H 2 RO BA 190 S 16— R BB 2 4 RS BAR 1
55 o BATRAVNOALBA TR, BHE TN EARLEH, HEW &I 15 AN %7 B A A PRI 45 35
o g A I CRS AN 2 5 I8 I Go AU IE R R s " EIFAN R ZEE ST H AT 5. MUWA

11.1. go test

go testfir e — MR —E ML EMHL NIRRT . EEHZN, Frf bl test. goNJask
Y HESCAEHE A go bui ldM BB — 7, EflZeo testTlikf—E7 .

1E*_test. go3CfFA, B MR RE: MR E. MR E. SR — MRS PhTest
NREA T AL, TR ) — LB AT AR 5 IR go testdm &2 i X S8t i HOF 4 2
IR 25 A PASSEFATL . FE IR R £E PABenchmark AR B A BU X BRI e 1T 117 & — Lo g B v
AE: go testim A2 IISATHAMER B LATHE — AT B PAT IS 8] o 75451 K 2502 DAExamp L e Ay SR B4 T 4%
(PIRREL, At —N FHgm B CRUE IEFAYE R R SR o RATEAELL. 295 R MK ek B I BT A 40775, T AE
L1, 47T PR S e R E 40, SRJSAE L. 675 IR s {91 ek B 48 7

go testfr i JiTA HI*_test. go XX AFPAF& Lk an 4 MW AT B KL, AR5 A2 p— M I B main B



VAN AR R E, ARG R IR T A IMNASE R, HJaid B IAR A A Bl IR B SO
11.2. I PR 2L
SN R E i S N testing A, MHARPRAECE W N4

func TestName (t *testing.T) {
/.

MR B 44 b A Test T2k, ATIEHJG 244 WAL K BT 3k -

func TestSin(t *testing.T) { /% ... %/}
func TestCos(t *testing.T) { /% ... %/}
func TestLog(t *testing.T) { /% ... %/}

bt SEOH TR ISR MO B H B S5 E. AEFRAIT— A — 2416, gopl. io/chll/wordl, W
H—pR% IsPalindrome H A — 74572 B AT IR A AN G F ETEEES—FE. CGXANSZETF—A4
FREFR RS2 FSCE R ATE EENR TR, BATH G 2B e A~ m 8. )

gopl. io/chll/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 {
for i := range s {
if s[i] !'= s[len(s)-1-i] {

return false

}

return true

FAEIRE ST, word test.go XA S T TestPalindrome A1 TestNonPalindrome P~ R,
FF— MR TsPalindrome 745 HIERIRISE R, FFER t. Error k&K

package word

import “testing”

func TestPalindrome (t *testing.T) {



if !TsPalindrome (“detartrated”) {
t. Error ( IsPalindrome (“detartrated”) = false )

}
if !TsPalindrome ("kayak”) {
t. Error (" IsPalindrome ("kayak”) = false )

func TestNonPalindrome (t *testing.T) {
if IsPalindrome (“palindrome”) {

t. Error (" IsPalindrome (“palindrome”) = true )

go test| (Bl [go build) @34 WIREA SHERE 2K BVYK N 280 H 3o A, A1) U R i
i 2 K AN AT I K

$ cd $GOPATH/src/gopl. io/chll/wordl
$ go test
ok  gopl.io/chll/wordl 0.008s

RO R, BAVEAT TXAMET, A RASERNR H 2 R NIEEE B RBUGHR S, — MNMEE &N
Noelle Eve Elleon WJH F##% IsPalindrome BREASEEIRF ¢ ‘éte.” . Hib—AkBEETHH
FUHHBASRAR A ¢ ‘A man, a plan, a canal: Panama.’ ’ . PATHRFPRAINIBUGHR & N FATHR At
TR IR B AR 4.

func TestFrenchPalindrome (t *testing.T) {
if !TsPalindrome ("été”) {

t. Error ( IsPalindrome ("été”) = false )

func TestCanalPalindrome (t *testing.T) {
input := “A man, a plan, a canal: Panama”
if !TsPalindrome (input) {
t. Errorf (' IsPalindrome (%q) = false , input)

N TR ABK ) T A a, BAMEH 784 T AREL Printf #AULIIHER) Errorf BRECRICIR
HRAIR.

I T XA B2 5, go test] 3R [l TR R (E .



$ 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

S 5 R 1 9 WL 0 B e e 1 AN P 4 35 RO R AR R R A2 — AN I SO . AT,
AT 56 5 7 FATTEL IR g R 1 il AL

S G MBI T i b2, 24T GHE H 2 bE T TR (AL PR AR, I FRATAT AT P i A
IR IR Z 24T AR I, 3R] U R e B AT S e g (1 I iR in peil i L.

A v T BRI R ) 4 T RIS AT I 1A

$ go test —v
=== RUN TestPalindrome
——— PASS: TestPalindrome (0. 00s)
=== RUN TestNonPalindrome
—— PASS: TestNonPalindrome (0. 00s)
=== RUN TestFrenchPal indrome
——— 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 0.017s

ZH —run 2 —ANIENRE, RANG RS e IEA LR MR EC &8 go test| 1817

$ go test —v —run="French|Canal”
=== RUN TestFrenchPal indrome
—— 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



AR, —BEAIC2BE 7RIS, AR TR 20, FAIBZLANZH go
test A BT A BRG], AR OR SER AT 51 8T A ) .

FATIAE AR St (2 X S, () Z M e KIS — PBUGHI R R AR M T byte MiAE rune
Feal, Brig “ete” i) ¢ SEAE ASCIT FATAREIEFIALEE. 25 - ABUGR N B B S Hs A7 B 1)
NANGES SR

XS EIRASBUG, FAMFHES 1 %

gopl. io/chll/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

(R B AT 47 - i ) T el & 9 21 7 — NIt A

func TestIsPalindrome(t *testing.T) {
var tests = []struct {
input string
want bool

I



4

detartrated”, true},

YV

{
{”A man, a plan, a canal: Panama”, true},
{"Evil T did dwell; lewd did T live.”, true},
{"Able was I ere I saw Elba”, true},

{76187, true},

{

{

{

4
V.
”
"Et se resservir, ivresse reste.”, true},
“"palindrome”, false}, // non—palindrome
d

7

desserts”, false}, // semi—palindrome

}
for , test := range tests {
if got := IsPalindrome(test.input); got != test.want {
t. Errorf ("IsPalindrome (%q) = %v”, test.input, got)
}
}

AT A e A 1

$ go test gopl.io/chll/word2
ok gopl. io/chll/word2 0.015s

XS SRS AL Go TR ARH WL, AR 5 B A A g Il eis,  JF B i A sl AR i
AIUAR, ZAEBATR LLE 43 58 38 AR 15 2

SRIGCHI Iy AR t. Errort REZIRHERGRAIE S, ARIARE S S EHELE) assert
Wis, t Errorf WHMBAGIE panic BUFIERNRAITAAT.  BIAERAS Al #9 B T 207 M R,
FA% e IR B AR R 218 AT, RIAE — N 3RA T RE 12 D RI1E B

BRI FCA 75 B4 1R I, B2 RO RIAG e R I Bl R] fE /& B S A A IR P 2 1 )R SRR S8 IR, AT
FTLMEM t.Fatal 8¢ t.Fatalf {£iEt EATLBHERM R E A —> goroutine M.

PSR IE B BRI €0 = v, want 27, £(0 MRRE T RMCIIBRIERIA B MBI, v RSehR
LS, 2 RN ERSE. WEATEREE SR RO T, SRIRET £ W5
MR x SRR LA A4y, BROAIR AN A A SR R R T £ k.
BE T AT RIS B ZEMRAZSL TsPalindrome i 1A A% 25 0 b A, T LA 2008 3V AAME 1
) 2 W5y WUR x, v Bz Ry BOKRE, il A B RS L SRR PR A% )
R 5 T AR

H
B

.51 11.1: N 4.3% F8 charcount FEF% MK,

2> 11.2: 2 (§86.5) 1 IntSet 5 —HIMK, HTREGMREERWATAMETNE nap MES
A, R 1L T B

11.2. 1. FEHLIMA



FNE R AR 4003 2 TR Bk ae A it ARSI ). 53— Pl i R 2 B AL, it i
LA IE T T RE A LA AR IR R eR HU AT .

MAXSF—ABEHLIIRIA,  BATITRERNTE A I tH 45 R WE? X AT IR Eems. 36— DEMS 11
PR, AP TR AT IR K S5, BARRCR BURAE AT A EE i s B — 5, SR AR R A BE AL A
R R A R B8 R 2R RS BT LA A\ O S SRR AR R X, IR ATl mT AR T 5 1 g
H I

N T R 5 R i randomPalindrome BRI T BEMLAR BRI SO AT R

import “math/rand”

// randomPalindrome returns a palindrome whose length and contents
// are derived from the pseudo—random number generator rng.
func randomPalindrome (rng *rand. Rand) string {
n := rng. Intn(25) // random length up to 24
runes := make ([]rune, n)
for i :=0; i < (n+1)/2; i++ {
r := rune (rng. Intn(0x1000)) // random rune up to ’ \u0999’

runesl[i] = r
runes[n-1-i] = r
}

return string(runes)

func TestRandomPalindromes(t *testing.T) {
// Initialize a pseudo—random number generator.
seed := time.Now().UTC(). UnixNano ()
t. Logf ("Random seed: %d”, seed)

rng := rand. New(rand. NewSource (seed))

for i := 0; i < 1000; i++ {
p := randomPalindrome (rng)
if !IsPalindrome (p) {
t. Errorf ("IsPalindrome (%q) = false”, p)

BREENLINAAE ATERR, HEEWREREZN, FATH UMK H SR B HER. £
FATHIE 74, FA IsPalindrome [ p ZHCK & URRATESEHIEIE, (BN T RECKEEZ EL 24105
N, ATERAAFEREA, REH S Al kNSRBI (R L7530 . A 7 XL
IgaALRR T, BATRT AR 5548 el a4 At LA B30 5% I ¥ B AL 1K



AR = A RO REA LR T, AR RN IDRE P AR O AT DNl A & I AR PR Z B RO BE L St . 2R A
PR 2 AT I B SRS R AR e, BEALIN R R ) A (A

25.>) 11.3: TestRandomPalindromes WA J BISCHEFFEE. 205 HrraBEANLIGRAE ey, H T NAFENLAE
B AE B SC 747

2> 11.4: 1B randomPalindrome pRZ%R, UIIRZER IsPalindrome Xtp £ TS #& [ AbFE,

11.2. 2. PK—4 4>

AT go test] &M HIITE, EREMMS ARAER UM #ATER. R4
WA TS main, MALMENER—DAHATERR, A main BT BHERN— MRS ST
A.

EIRAIT R 2.3. 27 1) echo FEF4ME — M. %%ﬁ]?ﬁ*%%%F?ﬁ?é%?@ﬁﬁ4\Eﬁ%ﬁ: echo PRESEREIEN]
TAE, main BREUH T AE G217 NS E M echo ™ BEIR [B] 1155 17

gopl. io/chll/echo
// Echo prints its command-line arguments.

package main

import (
//flag’/
” fmt ”
ya ”
io
” ”
0s
“strings”
var (

n = flag. Bool ("n”, false, “omit trailing newline”)

”n 7 ” or

flag. String("s”, , ”separator”)

]
I

var out io.Writer = os.Stdout // modified during testing

func main() {
flag. Parse ()
if err := echo(!*n, *s, flag.Args()); err != nil {
fmt. Fprintf (os. Stderr, “echo: %v\n”, err)
os. Exit (1)

func echo (newline bool, sep string, args []string) error {



fmt. Fprint (out, strings. Join(args, sep))
if newline {
fmt. Fprintln (out)

}

return nil

A IR 1T BT % B S EORARAR S ) echo %L, AARRNE IR T ERS, TRA1ELLH N
BHORMD echo BEOH 2R ERIAEL RATENIN T —AM2RA% out HIARRE R L
os. Stdout, BCREMICEIAT LLIRIRF B4 out (EZONRFIMIR S OME FRZ. FIIBUL echo test. go
SRR

package main

import (
"bytes”
" fmt”
"testing”
)

func TestEcho(t *testing.T) {
var tests = [Jstruct {

newline bool

sep string
args [Istring
want string
FH
{true, 77, [Jstring{}, “\n”},
{false, ””, [lstringi{}, "7},
{true, "\t”, [Jstring{”one”, “two”, “three”}, “one\ttwo\tthree\n”},
{true, 7,7, [lstring{”a”, ”b”, “c¢”}, “a,b,c\n”},
{false, 7:”, [lstring{”1”, 727, 737}, ”"1:2:3"},
}
for , test := range tests {

descr := fmt.Sprintf (“echo (%v, %q, %q)”,

test.newline, test.sep, test.args)

out = new(bytes.Buffer) // captured output

if err := echo(test.newline, test.sep, test.args); err != nil {
t. Errorf ("%s failed: %v”, descr, err)
continue

}

got := out. (kbytes.Buffer).String()

if got != test.want {



t. Errorf ("%s = %q, want %q”, descr, got, test.want)

LA B WA A AR E R — . B Enaintl, WAXRIK main ANHKE, (H2ENH
fImH% main B H2 TestEcho MAME AN — @M, B main pRBOFA BT HEH RIS,

AR R AR R, BATIRE B A inog i sl . k3 i s 0 T i I A 451K A SR I 1
LB AR

{true, 7,7, [Jstring{”a”, ”b”, “c¢”}, “a b c\n”}, // NOTE: wrong expectation!

go test] FrHi IR

$ go test gopl.io/chll/echo
——— FAIL: TestEcho (0.00s)
echo test.go:31: echo(true, ”,”, ["a” "b” 7c”]) = "a,b,c¢”, want “a b c\n”
FAIL
FAIL gopl. io/chll/echo 0. 006s

R MG B 7 e (BEGoRIIEE) , SEPsfufT o, AR RIAT N, R RXAERERER, IR
A AFEAS ARA RS 2 R AR 7 2 5 (67 B R 1 S A

EE R AR ENRAAL IR A A log. Fatal B os.Exit, FONHHIXZKE S SEFEFIRATIEH ;
VA FH X 6 B B R AR 1 AE main BB, W EIE EAM ST ﬁ@ﬁﬁ%pmk,%ﬁ%ﬂ&
ZE recover, ARJERE RTINS VE R AL H. a2 R P U A U2, BlanaRErI R PN, $RANE]
SCAF, B E SO M ROZIE IR Fl AN EEE ) error U7 U0EE. SEiERE (BTHMESN R 24
faih), FRATH) echo 7l LA fal BRIt A 75 Z2IR [l JE S error FI1E L.

11.2.3. AEMIR

— AN SR 7V B T A 2 75 75 2 7 R DU S P A . Rk A R I
T SCRARIAPTAT A, R SE I IR AR B A Y. A, il v 1) /6 N 350 R BEORN 5040 45 A4 TR AL
PR, [RIEAT DAfE— Yl 2 o i ik Se B AR, fldn,  — MBI AT AR AN AR 2 5 R AR AR
BMEIERE. (AWK R 22— MR LIR, HSLFON clear box 2 FEHER. )

PR A XA R B AN, BE R BOE R, BEE B S s ISR D R
B EATAT B BN 1RO R IR, WA BV ABIAPT RO — A R AL, A, T
DU AT AR P — o T 1 SR (4t B 22 1

BAICLBRIHFINRAIH] 7. TestIsPalindrome WAL HEH S HY) IsPalindrome A%, [FItE R
— /NI, TestEcho MR T NEBH) echo pREL, FHHFEH 7 NEH out £/ E, XMW
#HRARFHE, FikER A&,



LAV R TestEchollliX IS5, FRAMEK T echo MEFHBHEM out MENHHEXTR, LMD
ATPAH 53— A SEBARE bt th,  IXFERT AT AEXT L echo A&, AEFZRBARMECR, FRATH LLK
77 A PR F Al B 0 B Oy — B B I Dyt G O RGP AR BA T T ERCE, & 5 T
W, EREE, WEAESME. RN AT DU G e RAGEIPERT, 00 SR AR e i 2 A R 2R AT

AR R T O P PR 25 A fif B we b IR 25 HR BC AR M@ . M P AR TR 90% HIAERET
BN 5 R B R A
gopl. io/chll/storagel

package storage

import (
”fmt
//1Og//

"net/smtp”

”

func bytesInUse (username string) int64 { return 0 /% ... *x/ }

// Email sender configuration.

// NOTE: never put passwords in source code!
const sender = “notifications@example. com”
const password = “correcthorsebatterystaple”

const hostname = ”smtp. example. com”

const template = Warning: you are using %d bytes of storage,

%d%% of your quota.

func CheckQuota (username string) {
used := bytesInUse (username)
const quota = 1000000000 // 1GB
percent := 100 * used / quota
if percent < 90 {
return // OK
}
msg := fmt.Sprintf (template, used, percent)
auth := smtp.PlainAuth (

nn

, sender, password, hostname)

err := smtp. SendMail (hostname+”:587”, auth, sender,
[Istring{username}, [Ibyte(msg))

if err != nil {

log. Printf (“smtp. SendMail (%s) failed: %s”, username, err)



FATAEM XA, (HRFRATHA A BB RIE TS M. PR FRAT A S 2 Ak B2 AR TR B — N A
notifyUser PRZL.

gopl. io/chll/storage?2

var notifyUser = func (username, msg string) f{

auth := smtp.PlainAuth (

nn

, sender, password, hostname)

err := smtp. SendMail (hostname+”:587”, auth, sender,
[Istring{username}, [Ibyte(msg))

if err !'= nil {

log. Printf (“smtp. SendEmail (%s) failed: %s”, username, err)

func CheckQuota (username string) {
used := bytesInUse (username)
const quota = 1000000000 // 1GB
percent := 100 * used / quota
if percent < 90 {
return // OK
}
msg := fmt.Sprintf (template, used, percent)

notifyUser (username, msg)

BUEBATRT LLAE DG A Dy R 32 e OB AR LS I IR AR A0 R B, e IR ] R0 3 B R (1 P TR
PRI 2.

package storage

import (
”strings”
“testing”
)

func TestCheckQuotaNotifiesUser (t *testing.T) {
var notifiedUser, notifiedMsg string
notifyUser = func (user, msg string) {

notifiedUser, notifiedMsg = user, msg

// ...simulate a 980MB—used condition...



const user = ”joe@example. org”

CheckQuota (user)

if notifiedUser == "7 && notifiedMsg == """ {
t.Fatalf ("notifyUser not called”)

}
if notifiedUser != user {
t. Errorf ("wrong user (%s) notified, want %s”,
notifiedUser, user)
}

const wantSubstring = “98% of your quota”
if !strings. Contains(notifiedMsg, wantSubstring) {

t. Errorf ("unexpected notification message <<%s>>, “+

"want substring %q”, notifiedMsg, wantSubstring)

XA MR BOR P E, CheckQuota Y4AREIER TAE, KN notifyUsers HKIREH 2
R R B O AOE MR R . CHRERT 4 e X G I i 2 A X AU, ) AT 24 e AR A Pk B
notifyUsers [5G HIRAS DUE J& £ Fod Rl i A 52, B iR MPAT BRAT /S &R RE IR, B 4E Ik
K EL panic 5. ERXPGHT, FATEEH defer AFEPKE R,

func TestCheckQuotaNotifiesUser (t *testing.T) {
// Save and restore original notifyUser.
saved := notifyUser
defer func() { notifyUser = saved } ()

// Install the test’s fake notifyUser.
var notifiedUser, notifiedMsg string
notifyUser = func (user, msg string) {

notifiedUser, notifiedMsg = user, msg

}

// ...rest of test..

XA B AT AR I RAF AR R AT M AR &, B oAThe S 24, sk sl, M4
LARARS R T S A A SR S B T R AT e T AR AU HE NG E ERS
Az, Lot ERF, FHR, FLER IR R AT ON.

DL A5 S 4 R AR B R 4, BN go test FEANS[RIN I A Hudh AT 22 NIk
11.2.4. ¥ EME A

FRETFXMHNML: net/url 1, $24t7T URL fENTHIZHEE; net/http £, 24t T web RS AIHTTPES F it )
e, mBEAVFEL, EEK net/http AUKHENFEH net/url . #RJ5, net/url A Hg— AR



AANFIURLATHTTPE o M A2 AT 8. g2 s, — T EERIHKAE AT LRR .

net/http

A

]
cycle! L

net/url

Figure 11.1. A test of net/url depends on net/http.

XFEIIATNAE net/url GRS 2 SERRMEAORE, 1500 1L T EE ko, Rk
FAE 10, 1P, Goilt & MVE R I B RITRIA U 1.

FATT AT LA I R A 5 SR R AP A 1), A net/url QPTAER) H XA B — A
url_test MAYJEA. HApMRAT ROUXE [ test) FHEF go test THERNZEN PHISMIEK
BATI. A RGBS AR net/url_test REF M, HLPR EEIFARE
PIAAET LT

PRI e o — ML A, PR AT A N Ul AR ) e RO B B A A DK AR 7T
R R, WY R IERE A B, B KL 25,

net/url_test

e

net/http

W

net/url

Figure 11.2. External test packages break dependency cycles.

L [ALEEE A T A, IR AT DUTE RE RO, 45 )2 AR Rt (R ZE 2 N AL 2 TRl 52
), AT LG N R P AR E it 3 A AR,

HATTLAH go list THEAF XM H S RLEGod 2 = S AU,  WRLe 2 f I, e WL k4
Jet. FAILL fmt GAEN—DHIT. GoFiles R AUIDXS N IGoIR S 51I% ; B2 go build iy

ST

$ go list —f={{. GoFiles}} fmt

[doc. go format. go print.go scan. go]

TestGoFiles FRxMI& fmt AN LS, L test. go NEZ L4, Asid HAEM R #7449
jzi

$ go list —f={{. TestGoFiles}} fmt
[export test. go]



B RIRA RS 8 AR SR rp, AN fmt BIFARIISE; FREATERE export_test. go SUAFHIE
H1.

XTestGoFiles RonA2)E TMHAY B EAHS, B fnt_test &, KILEAIRILETA fmt
B FRE, RS R R AT A A s AT

$ go list —f={{. XTestGoFiles}} fmt

[fmt test.go scan test.go stringer test.go]

A I A I ™ i A 7 B el I R N R AR, I AnE N0 1 R SRR A 3 N T A AL B A B I
AR B ENR. EXFMELLT, TATAT LIS — s I TAMEQ N — _test. go X2
AP SEEL RS L. RO SRS R R 4 7 2, R —BURE export_test. go
A

Fhn, fmt ) fmt. Scanf FHFZE unicode. IsSpace PREFRALIIThRE. [HE N T EE K2 KK, fmt
WHEA SANCEEREREIER unicode ; M fmt@AH—NY isSpace PNEBHIM 2 L.

N T #fR fmt. isSpace 1 unicode. I[sSpace BREMIATA—EL, fmt EEEMEE 7 — MK 22—
EMRT RA N R, FbETEEE 3] isSpace WIEEN, FHit fmt @it — AR O S
H7 isSpace BREL. export test.go XAFEUE T TH TAY R a A H r.

package fmt

var IsSpace = isSpace

BRI SR 5 SRR : & FURIERE e, TsSpace fd ¥4 T MBI isSpace MM, HLfk
S AL, AT BT LA 2 T TR LY 4 R,

11.2.5. 254 2R

V2 Goft N2t 53 5 M T f I UHE L. 1R 2 HoAthE 5 09I UHE 22 R A 1 1000 900 4aX ek 25 R L 1) Ol %
S BocEdE), BidiEE % ¢ ‘setup” © F ¢ ‘teardown’ T BT RRECKR AT I 51
BATHIWIIEA S S G R, [FIRIGA T R AR IR TR Z K Wlasserti &, LUEUE, &b
B AT B Ik — R0 A5 B bR A GBS A S L)) . BRI L) mT DA 750 A 1 v,
(Rl ) H AR OE SC— o DUBR R, Bhah, BRI &2t PASS B( FAIL [k,
{H2 EATRAL RS B AR AR AR 4Ed & Pidte frinl @, ORI B BB B & 23R e
B, bean “assert: 0 == 17 B{ RO EREEH E.

Gol & (I GlRURS I R B L. BRI B Qe ORI LA, LR B R E e, At
WGAEAFE. i S IMEIFAL DY R, DI EA A D, REERgEy &t
WA —NMFRINEARAZ 5] R AT R R G S, B I A it e 10 ] R
HIWT, AIERREIE R E S LN ER. AT, 40 T DAEAFACS 175 0T ol AR Y 4
AE AR AR — NI ROZAE B B — SR B ZR NS, e N iZ sk
MBI FATT AT HE M 2 A SRR R 2 b s I ™ A A LA



NEFIW S R AME, AR MBI R IRE S, IHEIRRER. EIR T A SRR,
(B R AR, BRI TR RS B LF2 8 I ER. eI aca s R gt — MR A O

import (
" et
”strings”
“testing”
)

// A poor assertion function.
func assertEqual (x, y int) {
if x 1=y {
panic (fmt. Sprintf ("%d != %d”, x, y))

}

func TestSplit(t *testing.T) {
words := strings.Split(“a:b:c”, 7:”)
assertEqual (1en (words), 3)
/)

MIXAE RV, Wis 800 1Tl R R IR OB B AR, TSR R R SR
BEREA R AR B . BATAT DRSS BAR R ITEN — DN EA M EREHRE R, SR T el 1
ARE. DR A — IR E R AR U 5L

func TestSplit (t *testing.T) {
s, sep := "a:b:c”, 77
words := strings.Split(s, sep)
if got, want := len(words), 3; got != want {
t.Errorf (“Split (%q, %q) returned %d words, want %d”,

s, sep, got, want)

/...

BAE A R s T A RAR RS, BRI, g RIE S I HFT RN E SR A E R B IR
[BIME ; IF BLEDENT & R R ak s szilizir 2 . — BIRAE TIXFEg s, 328
A ZMiciEa kY RG], AT LA IsPalindrome HZR MRS MR AFE K AE % 5 2 (1)
s, sep MR #.

T A5 AN 5 ZE RS B 4 B ek &, 540 SR ] DA ACAY B f B i v A T R s ez, (Fkd
WAE 13.3% FH|—A reflect. DeepEqual HHBIEREL. ) JFAH— AN BN ) OC B i 1 SC IR AR
B RARIT N, RIEA RFERERNRAR. SiFma REBEBENERI R OITE, Fxr AR
14 5 — S R 2



Z52011.5: HREIKEIFIEARY ETestSplitillik, FEFTENHHEE A% H 45 5.
11.2.6. &R E I

AR SR A B RITRE Py 7t B A (B R A\ 22 RO R e AN A e RIRR AR — NI U R
FEREH S PERMBEAGZEN. A M ASRENREF S E A —F, —Diess it
AR SEEER4ET . s rNRAUS SRR P BOA T 2L g™ A A R RO E 2R, I I IR,
AR EAT 2 AT R I (R AN 23 EUE (T4 AL.

AR A AR MR AT, B LB B S, B,
ER LT TRTRE ¢ ‘golden” " SiREMEXTLL, FHIXAN ] H77 :NE M2 K. EEREA ITH /1
K&, i PRI AR T RE s R AR AR, R AR AT RERE e A S I R ). i HLAS U o R
7y, BB BRI n B thERE AL 1, BRI A A A BN EE R R T

et A e 59 M AR 75 92 AR FLIE SR i S . ORAF IS ACRE B T 7 A A R GE M I AG E . )
XS B BT ik, AERAE TS UL, (B FHMRN T TR, ROVRLE 7345 LT
H R e o2 BB RS E AR, W g S — A B R A Bt ) P SR IO B (5 S5 DU T 5 —AEAS 1,
HARX AT REZ W ORIR Z AT AR, (B2 e mT DA ldvade 2 2 5= KD 00t H A6 M0 3 B0 A S 23R 1 2k
iellifne

11.3. A o =6

SRS, MWSA T REZ SRR, THENLRIAS Edsger Dijkstra 8 iiid: “JiAT LUR R A7 EBR
B, AESRIFARBBCABUG. ” 12 KIS AN BEIE W] — MU A BUG.  ER PRI IL T, AT LA 5 3
MIRMEE, BAAERANTI A ISR AT UL AR,

R Bl i A 24T 2 A Bl R B ) A E B PO A B e . U s R IR AR — HRE
B 5] FL R B ASFE P o LURS BRI B — (ELZ AT DUR ROFE BT 5 1A R AR,

XA B D AP A ) B e R A R MR A B I . 1R AR s R R R A I P AR AT IR
MG AR R . fEARTT R, BRAVMER go test) FAEMMMAE SR TR, KR NN
W TR, FEIA TR R FRATT YT 18] ) 22 B

The code below is a table-driven test for the expression evaluator we built back in Chapter

T:

T AR R — AN EAS IR I, A TS - E R R IE ACRERE T
gopl. io/ch7/eval

func TestCoverage (t *testing.T) {
var tests = []struct {
input string
env  Env

want string // expected error from Parse/Check or result from Eval



“x % 27, nil, “unexpected ‘% "},
”

'true”, nil, “unexpected *!" "},

"log(10)”, nil, unknown function “log” },

“sqrt (A / pi)”, Env{”A”: 87616, “pi”: math.Pi}, 71677},
"pow(x, 3) + pow(y, 3)7, Env{"x”: 9, “y”: 10}, "1729"},

{"x
{
{
{"sqrt (1, 2) nil, “call to sqrt has 2 args, want 17}
{
{
{5 /9% (F - 327, Env{"F”: -40}, 7"-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 %qg, want %q”, test.input, err, test.want)
}
continue
}
got := fmt.Sprintf ("%. 6g”, expr.Eval (test.env))
if got != test.want {
t.Errorf ("%s: %v => %s, want %s”,
test. input, test.env, got, test.want)
}
}

B, BATE ORI (1 I I

$ go test —v —run=Coverage gopl. io/ch7/eval
=== RUN TestCoverage

——— PASS: TestCoverage (0.00s)

PASS

ok gopl. io/ch7/eval 0.011s

N A A A T PR R A o5 R TR HAE R

$ 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 & ia1T6o LEFEMEEHUTIET. XK E T #UATIE T IE
$GOROOT/pkg/tool/$ {GOOS} _$ {GOARCH} H%. BN igo build MIEFH, FAME/DNEEHAHIXLERE T

.

MAERANTT LA Fcoverprofile Fr&ESEE FisiT:

$ go test —run=Coverage —coverprofile=c.out gopl.io/ch7/eval

ok gopl. io/ch7/eval 0.032s coverage: 68.5% of statements

RAFR ESHoE I A ARG E fe R 8. Bt s INKET, e
ACSIEIA, R NRA DB E — MR SR, HPBE SR A IS TR N, Kgiit H
SHIEEHN c.oout XM, FHTEI M PATHRE A — R4S (WERIRT E A2 E, ] lgo test =

cover. )

WHRALTH T -covermode=count| txEZSEL, ARG MRLHIE N —MHES AR MR ERE. 1F
GrhaE Frpd sk T RN PAT IR, IX AT DU T 4T R R g A B AT R BOSARH.

N TR, BATe T T E R TR, $TE VIR HE, AL, 2RJE AR s T
JF (E11.3).

$ go tool cover -html=c. out



coverage. htmi X

C h file:///home/gopher/gobook/coverage.html

goplio/chT/evallevalgo (58.8%) #| not tracked not covered covered

func (u umary) Eval{env Env) float6d {
switch u.op {

case ‘+':
return +u.x.Eval(env)
case '-=-':

return -u.x.Eval(env)
}
panic(fmt.Sprintf("unsupported unary operator: %q", u.op))
func (b binary) Eval(env Env) float64 {

switch b.op {

¥ T
case

return b.x.Eval({env) + b.y.Eval{env)
case - g

return b.x.Eval(env) - b.v.Eval(env)
case :

return b.x.Eval(env) * b.y.Eval(env)
case " .

return b.x.Eval(env) b.y.Eval(env)

}
panic(fmt.Sprintf("unsupported binary operator: %q", b.op))

Figure 11.3. A coverage report.

SO AR A E SR T, ZORNFRREARERED. U TIEMEL, AT FAEORK
HRWER TR, BATT UL BRI unary #4EH Eval JREIFA BT R]L.  ERIATEI X
P8 AR af (ARSI T A, SRR EORTEAT LI M ar S, AN E 2R 1R
P AR AR 1

{"-x * —x”, eval.Env{"x”: 2}, 74"}

AEWA panic WHAMRRZLILEOR). KRB B, KIRZ A TERIHFASPHAT 2.

SEHL 100% AP GRTE e RIS ORAR AT, (EARAE BARSEER P IE R 2 A TATH), AR EAHER L. B
NI A BB AIEHHATIE NS, JEAEWREARSZRABUGH ; Kyt T2 48 B 2% 115 A) /5 24T X AN [H]
AT Z k. A —L8i54), Flan B panic 1EAJNKIEEASBHATRL. 5156, &4 —LLEam R
FERAEILSE HP AR D8 B AR Mg 5 06 B AR, MK A BT b ket e — /N LU 5 SE AR, 2w s il
RS A 5 LA PR A X LA 75 225 RE 1. 7 i o TR AT DA B BA TER R I X 74 55 114 3
J7, ARGV IR AN G 55 L FH AR — o 75 27 (1 R

11. 4. FEAENMR
FEHEMNR LW = —MEF R E TAEME FAOMERE. fEGoiE S h,  FvHE 2 pR AN 1 I 328, pR B2 AL,

{22 LABenchmark ATZE 44, FHHAH — *testing. B REPIZH; *testing. B Br 7 FEALH
*testing. T KRNI vk, EEH RIS REN EAH R vk, IRt 7 — NEEN, H T8 ek



PAT AR IREL

N IsPalindrome pRECAIHEEMENIK, FAIERHATNIK.

import “testing”

func BenchmarkIsPalindrome (b *testing.B) {
for 1 :=0; 1 < b.N; i++ {

IsPalindrome ("A man, a plan, a canal: Panama”)

FATH T fr 2147 e, A @A R 2, BRSO T AN B AT AN, JRA1 ] 75 25d
i —benchl AT ATIRESET LI E BT AN KR . S8 — M IENERE, HT VLR
TR R B A7, BRI, g 0 RBEUR AT DADLHC B B v Ul e £, (HR X
HE I U — AN R 2L, R *ﬂ ~bench=IsPalindrome Z%{/& M AR,

$ cd $GOPATH/src/gopl. io/chll/word2
$ go test —bench=.

PASS
BenchmarkIsPalindrome—8 1000000 1035 ns/op
ok gopl. io/chll/word2 2.179s

FEMENNA A BT R SRy, XA, FORBATI XS L) GOMAXPROCS FIMHE, XX F— S8 ANIF A AR
FEAEN e A AE R

W BoRBIRIHH TsPalindrome BREAEZY 1. 0354FP, AT 1, 000, 000 RIS E]. PRy ZEAEMN
TRIK ] 25 AN R BN FE R R E0E AT BT e A I, ?3é§§§ftTAEiIEliﬁf§§4£WUﬁiHU96"ﬁifﬁiﬁd‘ﬂ@
N IE AT IR K Ay B J RN o BT 75 L IR TR), A8 J 4 W — N8R R IR TR) PRAIE R e eyl & 25 R

PEIAE LA RR H 9 S, AN A JECPE R A AHE 2 P S, SR ] DALE R AN TR oK ok B A L 7
PEIRJE S RTHAT WIS, XA IEAS 23 838 S M A AR K P 338 47 I ). ﬁn%i&%#ﬂlu%ﬂﬁ“ﬂcﬁﬁ%
BRI A R, IBA R LU testing. B S5 kG Ny ¢ P B B it 28, Aidix st —
AR D22 F 2.

WAEBAN A 7 — A FEAEN AT @i, AT DR 2R 2 MU F L RR Fras AT R AR YL, i s i T
I ZTE TsPalindrome PREHZE —AMEIARVE LA L, XFERT DL GBS ELREAAM P VK -

n := len(letters)/2
for i :=0; i < n; i++ {
if letters[i] != letters[len(letters)—-1-i] {

return false



return true

ARREZTEIT, —ADUEHATEA —EFAEARS TR RCR. XA SO AT EN B E K T 4%
IPERESETT.

$ go test —bench=.

PASS
BenchmarkIsPalindrome—-8 1000000 992 ns/op
ok gopl. io/chll/word2 2.093s

T3 A BB RAETH I N A TR TSE B — 08 R AL, X FERURT LB SqE append i FH AT
R SBUNFMZIRER . FH— letters HAZR, JFREAGEHRD, BIXH,

letters := make([Jrune, 0, len(s))
for , r := range s {
if unicode. IsLetter (1) {

letters = append(letters, unicode. ToLower (1))

XA BT EREL 35%, 45 REHET 2,000,000 KIERKFHZITHEIS 1.

$ go test —bench=.

PASS
BenchmarkIsPalindrome—8 2000000 697 ns/op
ok gopl. io/chll/word2 1. 468s

WA s, R AR R A IR NAE L. Sbenchmenl @7 24T bR ESHOM AR & H A& NAF
oy R ge . FATAT ARG J5 P AE I 23 B

$ go test —bench=. -benchmem

PASS
BenchmarkIsPalindrome 1000000 1026 ns/op 304 B/op 4 allocs/op

AR JE s R
$ go test —bench=. —-benchmem

PASS
BenchmarkIsPalindrome 2000000 807 ns/op 128 B/op 1 allocs/op

—IRNAE B 2 IR N AT 53 BT 78 T 75%K1 43 e o FH IR BRI /D 3 — 1 IR A7 75 K.

XA BEHE BT PRBATTFIT 75 (K 4 56T I [E) 40 45 5 AL AR A, AN TR R334 BT 75 ) 14 22 57t B R A



[FIPRSEAR GRS, B, R —NEREFHEE ms 4FE 1,000 NMoEK, AL 10000 5% 1H T KFEE
Z /DI EWR? IXFER LR R 7 #TE KRB s AT ). B — M 1/0 B ERNZ R &
TR TT DA B B e R A /N I SR AFE B S0 B MR RE. 38 =AM 72 0T — AN e (1) AR A Fh v
FELF? HEAEI AT LAVPAl PR AR AN [RS8 00 T [R] I N AEAS IR i 3 5 A0 67 28 T B ALk e

PRSI ME I OS2 S5 R SR AR, ENTIE R 2R — S s s, AL PR I ZEAE e FN
SR SEC R

func benchmark (b *testing.B, size int) { /% ... %/}

func BenchmarklO(b *testing. B) { benchmark (b, 10) }
func Benchmark100 (b *testing. B) { benchmark (b, 100) }
func Benchmark1000(b *testing. B) { benchmark (b, 1000) }

i3 B BSHCR IR E AR, BRSO T RN B AR R SN R B e . 2R BB
b, N ORI RN, BRARCRE SR — AN RS R, & W ENS I 4 R 2
X.

SEHEDN S T2 SRS AR B, (E R RIE TARSE R 1 ML 2 PRAF ZEHENNRACAD.  RD9RERE T H (1
R, BB RGN, B A A B R RGN R AL EEES,  FRATTAT AR O v I R
BhERATT et Bt

2.5 11.6: N 2.6.270 B 2> 2.4 M 23] 2.5 B PopCount PREEREENR. HHERETEEHE
VEAEAN[E R DL R I RE.

2.5 11.7: N *IntSet (§86.5) [ Add, UnionWith A HAthJ7vkdms REuEMbR, 6 KERALEA.
PRAT DAL IX ST VA 22 R iR 7 B RN T HERE RIS A a2 IntSet MIZET N map HISEIAHLLA
2R

11.5. #Itr

DR F A T R E AR R R A T BN, H2, HIRATHLERERE P E i SEAR i i iz, FRATTIE R JF:
ANgniE DR T Iageth. BEMEAR AN 1ZETE Donald Knuth ZE1974%Ef) ¢ ‘Structured Programming
with go to Statements’ ’ _LFTUlIIISS. BEARGHE M NAEMEREMEL, (H2MECFRATT
PAFE ZIAS [E] B8 3L

R, MRZFEAMEN. B RHERE KRN B, BCEHL, BEln e 1R i
TR, bR FIX SR T R AT AT R AL AR AL I S, R 2 I ARSI . 3RAT]
ARAZE FEA ST AL, NAZ R A9T%I s W R RIAE TR

BT RS AN 22, — MRV B 2 B T2, A1 2 L
SRR SR IRRY ;LR FUAT AE AR TS B WA IR T A R P OLAL. 4 T I
I RS C TR A 53 IO e B R, R SR R ROT R TR, (LA 0 56
(EE




AN VB MR BA TP RS AT HE LR, S B R S ACRS. B S R BoR /&
SRR AT — Lo AR R, SRR HEWT R I SATIRE . &7 — NS AT I TR Se iRl SO

Goll & SCRFZ MR HINTIERE AT, BE— M OIEA R M5, (HEA I & B RAT B
) — RAVHAHE, AR E R B0 N R BRI G S, W [go test] TTHEXF UM
Jr A ERIR AL TS

CPUZMT SCAFRRIR T BRI AT I T 3 B2 ACPURR [, S HTISAT I R SR REAE R0 L2 AP A B B HRAE R 58
I A, SRR T 21l s — N T SO R R TR R I H AT

HE e 7R A ARG 0. RS WAF D Bo BRI R 2 it P A BB RE, B4 512KB
I A7 S AR il — DA

BHZE /> M A 5% 1 goroutinefie KIKPHZEEENE, BRG], &l AEAEW, ©F KRB D E
2B gorout ine #l [H 2 B IR AH G HRAE.

FEMRIAEL T A 75— MR ESHO T LA RS M et S — M2 M ES 8 /240, |
NI TR A B thA] e R 7 B AT

$ go test —cpuprofile=cpu. out
$ go test —blockprofile=block. out

$ go test —memprofile=mem. out

X T AR RE P B AR A 5 SCRE AT R, BAR A SEEIL 5 R e 2 JEL I TR AT 1)/ TR R K
[T IR AR KA, BltGof)runtimia AT G5t 1A P is AT I F i 0 Hr ke v 142 1.

—HERAMEAWER] T HT oI HEREEESE, AT AT CAMER pprof #ERAPTIXEEHHE. X /Z&Go T EF
Hir—ATH, HEHAR—INHE LR, EXRM go tool pprof| 4. & &HVZRERIET, H
T EEPIAAS, e A X AN SO I mT SATRE e A T 1 i H S0

N T SER IR AR 6], i B SRS IS R4 e RS o B k. 2
Yipprof T M HEX THIAHATIEF. B go test @ ilH < LIRS HNATER?, (H27E
Je AT B 2 b MR FE AR A Foo. test UM, i foo #B4XF T 4 7.

N E AR 1A AR AN CPUZ T SO, BATESE net/http B NEEAENNA. EHRET A
C2E 1R R AR BEAT ZEAEN B, SN BN S o, XEBATH —run=NONE %%
1k T

$ go test —run=NONE -bench=ClientServerParallelTLS64 \
—cpuprofile=cpu. log net/http

PASS

BenchmarkClientServerParal 1e1TLS64-8 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

SR —text) IESHMTHER RN, ERXEFTR D, RIEEHCPURI ERHEP. M &
nodecount=10" #5EZHRE] T A 4 AT 10T (045 R, X E O PERE A, XS SOA RS LA AT DL )
AR T

IXANRRE SO R FRAT, HTTPSEEAEMNRH crypto/elliptic. p256ReduceDegree| BRI 5 H 1 # I — M 1)
CPUBTIR. MR, WR—MMEZ SO EZ R runt ime (0 A BC AT R EL, B4 k2> A7V FETT RE
e MEAF K IO S,

NofFr— BB A I ), ARATRE TR EE ] pprof [T ERINEE. XATFHE %S GraphViz T.H, #JLA
M www. graphviz. org N#. S -—webl HTAEM—AE HE SO, & CPURIE A& w10 pR 35S

S|

0.

X—TRATH BB AT FeolEF s TR, WRETHEEZL, mLHEE GoE i HEm
¢ ‘Profiling Go Programs’ =~ —3L.

11.6. 7~ R %R

A lgo test! RRAIACFEIT R BURRHIREL, UL Example NREZ Tk, RBIREEE RESECNIR
[FME. R IsPalindrome BRECNT L7151 bR 4K

func ExamplelsPalindrome() {
fmt. PrintIn(IsPalindrome (“A man, a plan, a canal: Panama”))
fmt. Print1n (IsPalindrome (“palindrome”))
// Output:
// true
// false
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func Join

func Join{a []lstring, sep string) string

Join concatenates the elements of a to create a single string. The separator string
sep is placed between alements in the resulting string.

» Example

| package main

import |
L1 fmt"
"strings"
)

func main(} {
§ := [lstring{"foo", "bar", "baz"}
fmt.Printlni{strings.Jeini(s, ", "))
}

foo, bar, baz

Run Format Share

Figure 11.4. An interactive example of strings.Join in godoc.
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FEARE, BATRIRGolE 5 I RATHE, BE TR LA TE SRk 7y, ALLRAEPAS 2R EEAJAPT
FEQT LT . — A2 fmt SRR TR E AR AThEE, 55— R encoding/ json Al
encoding/xml FRMERIET XIS E Mg ERS T RE. XS TIRATEL. 65 hHERIL M text/template A
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12. 1. ) 75 252

A IHEBATH Z S — A s B RENS A B — ST AN AL Wl A S SR MR, AT REEA IR il E
MR T3, BEEERATITHZ R I I IX S SRR T REIE A AFAE, SR 5 DL W] BE.

— /N RE BN/ fmt. Fprintf REGRHEMZRF RS AL EIZ S, & n] DR = 2R E A
AAFTER, HERHF B XWEA, EFRAREZ S — NSRRI Th e R . s i,  FRAT Rk
REBWR—1N2%, SRJGIRMEIA fmt. Sprint BRI LG I Z 5 8, BATHRIERE L0 Sprint

AV T switch 73 3CE RN ASHCE R LI T String ik, WEREREAEH A &
JEAEIE IRy, RERE LG NET string, int, bool FIHERNBAIMBNIARE, FHIERHEN
AT 2 R AR AT

func Sprint (x interface{}) string {

type stringer interface {
String() string

}

switch x := x. (type) {

case stringer:
return x.String()

case string:
return x

case int:

return strconv. [toa(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 7?9?”
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R, (HRXEH AR HRAZTS M. A WA url. Values a2 HIRIIE? EIRK
R3] DR I Z 2R AR A2 map [string] [Istring, {HZEIHAILE url. Values KM, FH
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12.2. reflect. Typeflreflect. Value

B reflect BRHESRE. B X TMAEERRA, Type M Value. —> Type Fim—1 6ok
B ER—MEN, AWEITIERX P EBAG TR, 1 — DGR R R B — A R i 2
WAF. ME—RERME reflect. Type SEPLAUZHEMARAFARERE (§7.5), FFEAISCAIRR 7oA M
e HH.

HREL reflect. TypeOf #HZAEEN) interface{} ZBH, JFFiR[EIX N ISR K reflect. Type:

t := reflect. TypeOf(3) // a reflect. Type
fmt. Println(t. String()) // “int”
fmt. Println(t) // “int”

HrA TypeOf (3) KA 3 /E4 interface{} KESEELN. FIF 7.5 Bl — A BAAKER i
FRM G — AR D i lE, Bt — MESAME B NE: BIERaha R X E 2
int) FI'E MBI FME (X HZE3).

K4 reflect. TypeOf i[RI e —ANBNARMMFE LME, EE2REEARRKSEA. Rk, TR
ITED “xos.File” TiAE “io.Writer”. )5, FATKEEER] reflect. Type 2 HARHIIE HRARIRIL
J7 NIIHER].

var w io.Writer = os. Stdout
fmt. Println(reflect. TypeOf (w)) // “*o0s.File”

TH B reflect. Type #EIZHiIE fmt. Stringer #HH. BT ENSNARBE XS T-iAF H E2
A, fmt. Printf $RHE T — AR 9T FrESE, WA reflect. TypeOf HIZERHIH

fmt. Printf ("%T\n”, 3) // “int”

reflect BWHH—ANEEFREE Value. —4 reflect. Value 7] LARFA —MERRBMME. R
reflect. ValueOf AL interface{} B, FIRFIXINEIEFRM M reflect. Value. F
reflect. TypeOf &L, reflect.ValueOf iR [AIF%E M AN T HARKIZEA, (HE reflect. Value 1]
PARRA — M HMA.



v := reflect.ValueOf (3) // a reflect.Value
fmt. Println(v) // 73"

fmt. Printf ("%v\n”, v) // 73"

fmt. PrintIn(v. String()) // NOTE: “<int Value>”

Fl reflect. Type ZBfid, reflect.Value /& fmt.Stringer 1, {HZFRIE Value FFA KL FRT
B, BN String HZRFIEARREAL. MIE, [ fmt G100 % ESE, BEH reflect. Values
2 A k.

JAH Value ) Type J7iEH1% [l HARSEF Bt M) reflect. Type:

t := v. Type() // a reflect. Type
fmt. Println(t. String()) // “int”

WEAERZ A reflect. ValueOf XFM (] reflect.Value. Interface Jiik. ‘EiR[Al— interface{} &
BIFIN reflect. Value XNV ZEAY ) B ARAE

reflect. ValueOf (3) // a reflect.Value
v. Interface () // an interface {}
x. (int) // an int

fmt. Printf ("%d\n”, i) // 73"

v ol

X

i

—/ reflect.Value M interface{} #RECRAFALEIIME. FrARBIRE, — 23098 DB 1 EXT R

FonTJ7 P A B ATFEIT7, P R A 10 T8 HAR ) 3h A 2B A R Al FH 2R AL I 5 ok 17 0] Y #B 48 Gt
B ETAREE), T N EEHE AR A T . 2R, —A Value WIHERZ R EH N,
TIRE W BB A A, IEIRATH R ZA LI TS b %L format. Any.

TAMEH reflect. Value ) Kind J7VEREMRATHIZRAE switch. BARLZH LT ZHRE, HE2E
IIfkinds KR AZG R : Bool, String M PFrafry AR, Array A1 Struct XFMIAIEA
KA, Chan, Func, Ptr, Slice, il Map XIRifI5| ML, #OKM, 6 R RTSHEB LI, (%
] reflect.Value %M Invalid TCREHEL)

gopl. io/chl2/format

package format

import (
“reflect”
”strconv”
)

// Any formats any value as a string.
func Any(value interface{}) string {

return formatAtom(reflect.ValueOf (value))



// formatAtom formats a value without inspecting its internal structure.
func formatAtom(v reflect.Value) string {
switch v.Kind() {
case reflect. Invalid:
return “invalid”
case reflect. Int, reflect. Int8, reflect. Intl6,
reflect. Int32, reflect. Int64:
return strconv. FormatInt (v. Int(), 10)
case reflect.Uint, reflect.Uint8, reflect.Uintl6,
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() + 7 0x” +
strconv. FormatUint (uint64 (v. Pointer ()), 16)
default: // reflect.Array, reflect.Struct, reflect. Interface

return v. Type().String() + 7 value”

B H AR, AT RECE BAMEANE— DA A AL, Biken formatAtom. X TH4&
HRY (G ARFNE D) N8 0 R 4T e SR AU ME, X T 51 282 (channels, functions, pointers,
slices, Al maps), B/ N#EHHTEIER S| b, BAREA LI, (HEKRE —NE RIS,
JFH Kind ROGUIKZEHRIR, format. Any WICREEram &AL .

var x int64 = 1

var d time.Duration = 1 * time.Nanosecond

fmt. Println (format. Any (x) ) /] 717
fmt. Print1n (format. Any (d)) /)71
fmt. Println (format. Any ([]int64{x})) // 71]int64 0x8202b87b0”

fmt. Print1n (format. Any ([]time. Duration{d})) // “[Jtime.Duration 0x8202b87¢0”

12.3. DisplayifH4TED

PRk, AERATE R MATEEE RSB RER EoR . ADFA B 40— M fmt. Sprintek#, AR
rGHE DM TR KD splay s 8, 455€ — DN RERAx, FTHIXAMEX M A7 BN, R D
KENERPEN TR L. RN I,



e, := eval.Parse("sqrt(A / pi)”)

N

Display(“e”, e)

7 B A S, A2 ADisplay BB S EGEAET. 9T — D RIA KA B HUR [B] EVER . Display sREHY
R

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”

FEVTRERIIGE DL AR %38 G A — M P B F RSO AR SR BOE o AR E SC— AR T H i splay B3
T3 TAE, FHEDisplaykidl, & R &display sk # i f 6% ik Z interface {} RA 2
%

gopl.io/chl2/display

func Display(name string, x interface{}) {
fmt. Printf ("Display %s (%T):\n”, name, x)
display (name, reflect.ValueOf (x))

fEdisplay s, ATV 1 AT E AT BN AR A —— AR A | pR#MIchan—— 0 RAA I
formatAtompR %, (HAFANIEHreflect. Valuel 7 iZki% IH B/R R AR — R EUTER. fEik
TR, path /7, MEITHMAEANIRIGME CXHEZE “e” ), BIEPH KRR WA 2] 24 1)
{8 (BN “e. args[0]. value” ) .

PRUOSEATIASEASE AU fmt. Sprint R4, AR EL#EAE A fmt R FRIALFRAT T 417 5 B

func display(path string, v reflect.Value) {
switch v.Kind() {
case reflect. Invalid:
fmt. Printf ("%s = invalid\n”, path)
case reflect.Slice, reflect. Array:
for i :=0; 1 < v.Len(); i++ {
display (fmt. Sprintf ("%s[%d]”, path, i), v.Index(i))
}
case reflect. Struct:
for i := 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))

EFRATE XA RS 955 18

SliceMfIZeH: WM HZ 2 A1, Len/rikiRFlsliceBt AT HITCEANEL Index (i) iG3IR
SIXRIIEER, REMHEZE—Preflect. Value BB M G125 18 HEEIIEH T Bpanic 7%,

XA A s Lice AL Y i Len (a) Mla [1] SRR ML, displayfh /741 o 0 RES o 23 A U
H &b B, FRA T I 7R T AL R [ pathPft i “ (117 R V5 A 1t .

BEfRreflect. Value SRV H IR Z ik, (B2 RGBS HMEEMEE LT L R . #lu,
IndexJ7vE HEEXTSlice. BB AR RBAME A, HERBan R [ 5% panicH % .

GiFyf: NunField7s AR AR UL ISR, Field () Blreflect. Value KR 3 4L BT
WA BIF & T B AR A MR B Epathii . 07 AR AR, AL IR H
PRRLBER et Tect. Type R B, & BRSNS i B 4075

Maps: MapKeysJ7iEil [l —/ reflect. ValueZS M [fslice, B— XS NmapHIa] Lho FIAEE —#F, &
map i M5 & FENLEYT . MapIndex (key) iR [almapHikey Xt M ffjvalue. FAlTMpathidn “ [key]l” SRFRVTIH]
. (FATEEA —DARTERMN TAE. HEmapkey IR HA JFFR T formatAtomBe 76 38 A 3 )2
R B, SERARRIEE DR AT DR Amapffikey. &FXTXFRAL, SEEkey RN G BAELR ] 12, 1IN/E



%o)

F845:  Elem7VER[FIFREHRMIAS &, iBsEreflect. ValueZBAY, FiARFE4£Enil, XPMEEBE %S
B, ERXFREOL N IRE & Inval idJeRR A, (HRIATT LA TN 1 vk B Al — AN = Fa %, X
BATATDATENE A& S B o AT EpathBIEIASIN “*x” , FF 4 IAL S DLEE G0 5t 3,

O Bk, BAMEA TN U 2oRNRE D2 S 2nil, WERAE, BATAT LM v. Elem O RKARHUE
P S B A E, I HIT B R SR ANME o

BUERAIMDisplay M BURHZE L 1, LEATEFREHRRIT. N fMovieRARAE4. 51 A E
AR R «

type Movie struct {
Title, Subtitle string

Year int

Color bool

Actor map[string]string
Oscars []string

Sequel *string

EFATAE Y — MR R, RJEEEDisplay AT E/RE

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. T.J. ”“King” Kong : ”Slim Pickens”,
b,

Oscars: [Jstring{
"Best Actor (Nomin.)”,
"Best Adapted Screenplay (Nomin.)”,
“Best Director (Nomin.)”,

"Best Picture (Nomin.)”,



Display (“strangelove”, strangelove) ¥ 7~ (strangelove HLELNT N I H 4 7& (FF 2 1H
+) )

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”

“"Best Actor (Nomin.)”

strangelove. Oscars[0]

strangelove. Oscars[1] = “Best Adapted Screenplay (Nomin.)”

strangelove. Oscars[2] = “"Best Director (Nomin.)”
strangelove. Oscars[3] = “Best Picture (Nomin.)”

strangelove. Sequel = nil

AT AT LAE FD splay bR BOR Ton Ak e R K e84 14, 9] iskos. FilelR7AY:

Display (“os. Stderr”, os.Stderr)

// Output:

// Display os.Stderr (*os.File):

// (*(kos. Stderr). file).fd = 2

// (k(*0s.Stderr). file).name = ”/dev/stderr”
// (k(*0s.Stderr). file).nepipe = 0

BUERNZE, St R S IR SRR AT L . 75 B0 B XA I H AE A R E R R
EATRERANFEN, HEHBEERHEER KRBT R RS RAR . G AERIX LR 5158 XOAFAE B
JRRZ —1 ) FRATAINFT LA HDisplay Bk B Rreflect. Value, K& FH*os. File PRI NHIR R TT
3o Display (“rV”, reflect.ValueOf (os. Stderr)) AR MHIH IR, MARANFEMIRSE R L RATRER =

EL
At

Display rV (reflect.Value):

(krV. typ).size = 8

(+rV. typ). hash = 871609668

(krV. typ).align = 8

(krV. typ). fieldAlign = 8

(krV. typ).kind = 22
(k(krV. typ). string) = “*os.File”



(k Gk (krV. typ) . uncommonType) . methods[0]. name) = “Chdir”
(k (k (% (xrV. typ) . uncommonType) . methods [0]. mtyp). string) = “func() error”
(k (k (k CkrV. typ) . uncommonType) . methods[0]. typ). string) = “func (*os.File) error”

RGN P R X 31 -

var i interface{} = 3

Display ("i”, 1)

// Output:

// Display i (int):
//1=3

Display ("&i”, &i)

// Output:

// Display &i (xinterface {}):
// (%&i).type = int

// (%&i).value = 3

EE—AMil 7, DisplayBB U Hreflect. ValueOf (i), EiREl—DIntBABIFME . IEWIRANITEL2. 2
THFERE|R, reflect. ValueOf & iR Al —AME R B, FONE RN — M OEFRI A A

TEEE /Mo, Display RO FH K Rreflect. ValueOf (&1), EiREI—AMEH1FEEE, X R Ptrk
B, fEswitchffIPtr 9, BT HHElem iR [FIXAME, R [El—AValueskE~i, XM InterfaceZf
Mo —A ARG Value, XA, FWRARERRENE, OfZORM, AERdisplay k%l
B B &, X RCERT B LB AR ANME

HAETHISEEL, Display @iz — AN R MR S5 S B SEIER, Bl & AL e i B K -

// a struct that points to itself

type Cycle struct{ Value int; Tail *Cycle }
var ¢ Cycle

¢ = Cyclef{42, &c}

Display (“c”, c)

Display 2 Kzt A AT VR FE o VA FT B

Display ¢ (display. Cycle):

c. Value = 42

(%c. Tail).Value = 42

(% (kc. Tail). Tail).Value = 42

(k(k(kc. Tail).Tail).Tail).Value = 42

...ad infinitum...



WZGolE SRR A S 1 BIEA RIS R . Display SCRPX A A I BE S5 H2 LU BORR T, 7520
IM—ANEOMIE DT g4 AR BB —RARRTT SR RIIA Z R S ReE, BRATKAE
13. 395 B BAR AR R TT 5

HIA R SR> 208 fmt. Sprint R B A L, UM ERD ST EN S BB S . filln, HE
R AMEE I, w KRR ITERE AR B, TR S B S Hs]icemimapi Al REH £
PRIE, E AN ORAE AL B R 2 55 ILAG 0 A RT DLIRE S0 3041 (4 R AL o

25>] 12.1: ¥ J&Displayhans, VMEE AT PLE RS LSS R EE A AE map T key 25 Y AOME .

%521 12.2: MsRdisplay R EIRRAENE, ERLTCSAL T 1D BOR I ORAE B — e IR AT R s . (FE
13. 377, AT 2 — PRI AE 45 F 7E BAFAEA I HAR . )

12. 4. 7~ gWASSHEIE

Display@— MM T /R MBI IR TR, (H2 IR R IIGolE 50 Rgmbt vl I B85
TR AR

IEWIRAIEA. 5T BRI, Goll & MIFRHEE SCHF AL FEJSON. XMLAIASN. 125 2 Mégmtdis . H 5 —
PR 2 A A% R ST AR R, RHBRILispiE S MiBE:. H2 ML RAFE R, Go
B B HAREE A TS RIEN, FERENEEE DA IARIFRHERTE.

AT, AR E LD TRGoTE 5 X RS S RIA AR, B3 T4

42 integer

"hello” string (with Go-style quotation)

foo symbol (an unquoted name)

(12 3) list  (zero or more items enclosed in parentheses)

i R B SG EAE AR5 RN true, TR i 1FF 5 R~ false, {HZN T jH I, FRATEH 284G /K
KA, A 20 A chan& 8 e £, RUONIE S 3 - B HE E AT UPIR S . F-AT] 20 Fr 3B 1
. B Minterface. FFEATZLT12. 3FMES .

PBAVEGoIE T MR g ASRIAX I LW~ o BEA /8 ULEAR T i, NiESS Ani 15F
Fo BAMslicetidmtd A—FE,

LRI AL R A REBIR BRSSO RL— N IS TCER I T A&, e 7 oR 5 —
NIERERAR AT, THIRKE A TCRLRARME . Map#dmi AEX HIFIR. 4L, SEIEX
EH RFF 5513 (key . value) G HkFoRkey/valuedf, MiARZH—NERILEMFIR, Rkl T H
RIATBME T RARFT 5 HE

Znfdoe FH—encodei® TR HE K, WIF 7R . & RIZA 5 AT D1 splay e& AR -

gopl. io/chl2/sexpr



func encode (buf *bytes.Buffer, v reflect.Value) error {
switch v.Kind() {
case reflect. Invalid:

buf. WriteString("nil”)

case reflect. Int, reflect. Int8, reflect. Intl6,
reflect. Int32, reflect. Int64:
fmt. Fprintf (buf, “%d”, v.Int())

case reflect.Uint, reflect.Uint8, reflect.Uintl6,
reflect. Uint32, reflect.Uint64, reflect.Uintptr:
fmt. Fprintf (buf, “%d”, v.Uint())

case reflect. String:

fmt. Fprintf (buf, “%q”, v.String())

case reflect. Ptr:

return encode (buf, v.Elem())

case reflect.Array, reflect.Slice: // (value ...)
buf. WriteByte (" (")
for i :=0; i < v.Len(); it++ {
if i >0 {
buf. WriteByte(C )
}
if err := encode(buf, v.Index(i)); err != nil {

return err

}
buf. WriteByte()’)

case reflect.Struct: // ((name value) ...)
buf. WriteByte (" (")
for i := 0; i < v.NumField(); i++ {
if i >0 {
buf. WriteByte(C )

}

fmt. Fprintf (buf, ”(%s 7, 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() {
if i >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 BR 2 X encode I RIE, PARFFAlencoding/. .. N HEWHEMLIKIAPL:

// Marshal encodes a Go value in S—expression form.
func Marshal (v interface{}) ([]byte, error) {
var buf bytes.Buffer
if err := encode (&buf, reflect.ValueOf(v)): err != nil {
return nil, err
}
return buf.Bytes(), nil

N ZMarshal X1 12. 395 i strangeloveZ &4 AL 5 i 45 5 .

((Title ”Dr. Strangelove”) (Subtitle “How I Learned to Stop Worrying and Lo
ve the Bomb”) (Year 1964) (Actor ((”Grp. Capt. Lionel Mandrake” “Peter Sell
ers”) ("Pres. Merkin Muffley” “Peter Sellers”) (“Gen. Buck Turgidson” “Geor
ge C. Scott”) (“Brig. Gen. Jack D. Ripper” ”Sterling Hayden”) ("Maj. T.J. \
"King\” Kong” ”Slim Pickens”) (“Dr. Strangelove” “Peter Sellers”))) (Oscars



("Best Actor (Nomin.)” ”“Best Adapted Screenplay (Nomin.)” “Best Director (N
omin.)” “Best Picture (Nomin.)”)) (Sequel nil))

BN S Oy — AT T DL S R D, (B R AR D . X LA — A SRIA AR AN A g . WE
—NSFRAE A A BB E N — N AT BRI 2R S0 55: Al http://gopl. io WERHE T —AMA &
RIRRAS o

((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))

Fifmt. Print. json.Marshal. DisplayRZiZ5Ml, sexpr. Marshal pR %A B HF 2R 1 0305 45 0 & B N FETE
.

FE12. 67551, FRATRZ HSTRIA AR5 I SEHUD IR, (ER AR AT, FATETE Z e 1 it Rl S b4
AR FRE 7 (AL

Z5>) 12.3:  SCHlencode R3S AT /RBERGtS Nt AInil, ¥F BRI AGoIE S kg, B
B1+21 9w AHC (1.0 2. 0) M. B gmbd Ny L AEXS, Flan("[Jint” (1 2 3)), {HEXANMEARAT
BESrit B L : reflect. Type. String 5%t T AN A AR AT RS 0] AR [] A 25 5«

2531 12.4:  fElencodepfi By, L L iR A 20 SRk 5.

521 12.5: fB%encodepd %, HJSONKSZARESEIE MG AR5 18 bR ZE SR ML) json. Unmarshal fif
T 28 SR 58I R B IERIRY

%> 12.6:  fZiltencode, 1EN—MMRAL, RS2 FEXT GRS .

251 12.7: QI AETREHAPT, I T-SERENHIMRS, Aljson. Decoder ( § 4. 5) R E I HESLLL.

12.5. #idreflect. ValuefEE

FIRATAIE, SAHE R ERE R P AR A 5 — Rl 77 30 SR1 . AEATT R BRATTRE B i e i SR s


http://gopl.io/

PR B AL &

BT, GolfrF HIMx. x. FI1]MpfEAAIRIEAA ] IR i, EREE WX + 1AF(2) MAZ
A, —ANARRERE AU N, B AR T AME, IR AR RO AT s A AR
Wro

$fFreflect. Valuesti GBI X . B —Ereflect. Valuess2 n] B bk, He—MAnrLL, #5E
DL 1 75 B 15 A

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)

HorbraX N AR AT UL . R e A B B2 38 DLREIAS . b B AR AN v Btk . e
PR IR AT ECG L, & R — M aerexi# DL, SePr b, Frfadidreflect. ValueOf (x) iR [F]f#)
reflect. Value#B & AN AT HUHIEE A . (HEXN T-d, EcBIfEs 7 AT, f8mn—12&, Hitgn!
Wtk Ay AT PLEE A fHreflect. ValueOf (&x). Elem (), SRFRHUT 2 AR & x X M) ] B bk )

Value.

FATAT LU I Freflect. ValueffiCanAddr 7 23k H Wr FL 2 75 T AR U - -

fmt. Println(a. CanAddr ()) // “false”
fmt. Println(b. CanAddr()) // “false”
fmt. Println(c. CanAddr ()) // “false”
fmt. Println(d. CanAddr ()) // “true”

BTN VB R SR I ref lect. ValuedBag il HUHbE ¥y, BIAEFF 46 ) 5 — AN o] B AE 1)
Valueo TERGSHLHIN, B & T2 5 SCREDU L RN # 2 SR o lan, sliceWIZR 91 RE Re [i 14
FasCH S — /N aEr, B T bk r), BTG e RIA AR A R R DU,

reflect. ValueOf (e). Index (i) XFFHME W& nl Bt bE A, BEIfEJR4GIreflect. ValueOf (e) N FFHEH
KR

NS TS R AT U IR reflect. Valuek Vs M AR B FRE =APER. 28— M HAddr O 759%, BRI
—/Value, HIRAF TR ERIEE . A5 EValue I A Interface () 7%, Wai&iRE—A
interface{}, HHIEMEEEMZENIEH . &5, WRIATMIERERIRM, FATAT U S8
FHLHEEAFEIR) interface {} MY A4 L 9 HI A O E@ B2 Y Fia bt . SXRERAT Tl 7T DA I X ANE @ 45 £ R
EHARE T

2

d := reflect.ValueOf (&x).Elem() // d refers to the variable x
px := d.Addr (). Interface(). (*int) // px := &x

*px = 3 // x =3



fmt. Println (x) /) 73

W, AMEATEE, MmO reflect. ValuefIreflect. Value. Set J7 V4K B 4T 1)
H:

d. Set (reflect. ValueOf (4))
fmt. Println(x) // 74”7

Set Jj R AL IS AT I $hAT MG LI AU AT IRAE PR L R AR & . DA EACHS, AR EAME#GE int R, (Ha2
IARAZ RS int642R7Y, FRAREFFRIO —panicFr ¥, Bt DLCHE A2 Z A ORISR AL AR B AT DA a2
XF LA -

d. Set (reflect. ValueOf (int64(5))) // panic: int64 is not assignable to int

ST — DA A E b reflect. Valueifl FHSet 74 S & panic 75

X = 2
b := reflect.ValueOf (x)
b. Set (reflect. ValueOf (3)) // panic: Set using unaddressable value

XEEREZ AT RABIERMPSet 5%: SetInt. SetUint. SetStringHlSetFloatZs,

d := reflect. ValueOf (&x).Elem()
d. SetInt (3)
fmt. Println(x) // 73"

MEEFDFEE B, X EESet Tk R R W RE 5E ifF 55 . PASetInt fh], HREZATE ZIEMBRM A RT 5
FoaT DL TAE, B —tean i), HEREBIE R R A/ BEunT LA, 1 B R T2 528
RUE IR I 4 H shalilbr. (BT ZEEEN S T — 5 Hinterface {} XA freflect. Valuel i
SetInte S FpanicH %, BEMEIAinterface {} 2w Xf T EBERM B ALT,

x =1

rx := reflect. ValueOf (&x).Elem()

rx. SetInt (2) // OK, x =2

rx. Set (reflect. ValueOf (3)) // 0K, x =3

rx. SetString ("hello”) // panic: string is not assignable to int

rx. Set (reflect. ValueOf ("hello”)) // panic: string is not assignable to int

var y interface {}

ry := reflect. ValueOf (&y).Elem()

ry. SetInt (2) // panic: SetInt called on interface Value
ry. Set (reflect. ValueOf (3)) // OK, y = int(3)

ry. SetString ("hello”) // panic: SetString called on interface Value



ry. Set (reflect. ValueOf ("hello”)) // OK, y = “hello”

HIATDisplayf7sos. Stdout A4, AR IS AT LABRIE Got 5 113t AU ) B 1 15 H 45 44 A
RFHATR, HIIAESRUnix KRG Los. FileSSHRHHIfd inthlidd. 2R, A BARHLAIFFA GEIZ S0X
SR AR

stdout := reflect.ValueOf (os. Stdout).Elem() // *o0s.Stdout, an os.File var
fmt. Print1n (stdout. Type ()) // “os.File”

fd := stdout.FieldByName (“fd”)

fmt. PrintIn(fd. Int () // 71”7

fd. SetInt (2) // panic: unexported field

— /N RO reflect. Value s it K — NS5 R 1 2 A2 R T R I, an 2R 2 il AR & oidse 4 o
Rlt, CanAddr/77EI-ARE IEM B — AN g2 TR E A DB M. 55— MR i CanSet & H T4 £
Xt freflect. Valuesg 75 72 ] B hE T g 45 01 -

fmt. Println(fd. CanAddr (), fd.CanSet()) // “true false”

12.6. 7~%1: MAYSIRIEZ

PrEPEHencoding/. .. RN IR FIMarshal Zri e EES A — AN %F B HUnmarshal B TS . 41
wl, FAIE4. 5T HERIN, ERALS JSONGwfd s X1 F 1 s1ice PR i AFATH S iiMovieZE Y
(§12.3) , FRATATLLXFEfL:

data := [Jbyte{/* ... %/}
var movie Movie

err := json.Unmarshal (data, &movie)

Unmarshal RS T LTI ZRAE Bmovi e B & RS A 02, ARA 50 N 119 8 25 Mo i e i 3 B1) g 5 211
map. gtk MIslice.

PUELEFRATT SR IE I i SE B — AN ] 5 i) Unmarshal, 2800 F RO json. Unmarshal bRk FE R EL, KR
BATZ AT LI sexpr. Marshal BRELE AR . FRATD IR IE— T, —AMECH: R RIE A 00 S e & 75 2210
B 5 2 AR, TR T ERIRATRA TR RIS FRATR CRISHRIE AR 74, AR AP E R
177 R Lo 2, RS0 B FER TR R AE, A RS — A H S RE X S48 .

WL s Lexer T ARt E F Y text/ scanner CLRHHT N L 1) 715 B A AT N — DA RALERE . bRl
Ry AR ERTHEAEF IE 2 Kb id. fI AT scanner JScan 7 I AT R AR B T —/Md 5,
StFruneB B, KEZHALS, tbin “ (7, SN —PE—runef] X/xHUnicode =R, {HEtext/scanner
WA /N SRR IE SR AR . FR SRR 2N FRARIC S . WA Scan 7 kK IR [AIX L5405 1)
FA, 35 F TokenText 77 V244 3 (B 5 5% M. R SCAR A 25

DA AT 25 W] BE FR 2 2 DU H 4T IiC 5, HEScansy— E AT, FraIRAIE5E 7 — 1 lexertd



A BRI, F T EREF i alr FHScan /7 IR FIHTE 5
gopl. io/chl2/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) f{
if lex.token != want { // NOTE: Not an example of good error handling.
panic (fmt. Sprintf (“got %q, want %q”, lex.text(), want))

}

lex. next ()

BAE LAV BBV 2. © EEOEWA TR B EreadiB ¥, A TiESEIENXM HAFTFRIC,
ARG MR SFRIA T 2 A b id BT i Bk i reflect. Value Xy B fIAF &v .,

func read(lex *lexer, v reflect.Value) {
switch lex. token {
case scanner. Ident:
// The only valid identifiers are
// “nil” and struct field names.
if lex. text() == "nil” {
v. Set (reflect. Zero(v. Type ()))

lex. next ()
return
}
case scanner. String:
s, _ := strconv.Unquote (lex. text()) // NOTE: ignoring errors

v. SetString(s)
lex. next ()
return

case scanner. Int:
i,  := strconv.Atoi(lex.text()) // NOTE: ignoring errors

v.SetInt (int64 (1))
lex. next ()
return

case ~ (:

lex. next ()



readList (lex, V)
lex.next() // consume )’

return

}
panic (fmt. Sprintf (“unexpected token %q”, lex.text()))

BANISFRIA A HFRIRFF X AN FEI SRR, g5 PR 2 4 Aini ME 48R . read BZ{E AL Hini 1957 1)
FRRAF. 483 scanner. Tdent A “nil” &, {fifHreflect. Zero BB B v E NEM. HTAEMK
TIRIARRET, RATEAE AR F . S5 readlist B 0K AL 45 MR I A D2 42

=N BRIER L —AFIRE IS . BB A readList, F—AFIRMILE—NEELAH (map,
iR slicedlddl) , HAARSSAMMR TR RENIA, BIGERIXFE, AR
MR EFBR T IHEARICILE S HRARE “) 7 5 endListeREUH TALI S5 RARIC

BRI R R AR B R AR B . ERES] “) 7 didbrid, FRATEH Index R
SR A JTRIE, R)5IEH I fread iR BUALEE . MIILEEERIML, AR N B BURAD 4% Y
SIRMEH THARTEE, i dElttpanic it . slicetRHZERMBITEMT, AR PZFRAVE NN
TERBIERIARR, RE TR mElslicelIRKE.

FEAIE I A0 B2 25 K AR Fmap AN 70 2 I Db AUERS — A (key value) # X RN F515K . R T-E5H48, keyio
TR 4. FIEZE L, FoA 148 FIF e 1 dByName e 3 25 M 445t 82 i 57 A8 &, AR5 386 U5 F read i
B . X Fmap, key [ REARITRERAL, XL RAIAI T K Aslicebl, WAIME—MHNAZRE, K5
BIHEA Y, SRR R key/valueX) if il Emap .

func readList (lex *lexer, v reflect.Value) {
switch v.Kind() {
case reflect. Array: // (item ...)
for i := 0: lendList(lex): it++ {

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 !endList(lex) {
lex. consume C ()
if lex.token != scanner. Ident {

panic (fmt. Sprintf (“got token %qg, want field name”, lex.text()))



}

name := lex. text ()

lex. next ()

read (lex, v.FieldByName (name))

lex. consume (C)’)

case reflect.Map: // ((key value) ...)

v. Set (reflect. MakeMap (v. Type ()))

for !endList(lex) {
lex. consume C (")
key := reflect.New(v. Type().Key()).Elem()
read(lex, key)
value := reflect.New(v. Type().Elem()).Elem()
read (lex, value)
v. SetMapIndex (key, value)

lex. consume ()’)

default:
panic (fmt. Sprintf (“cannot decode list into %v”, v.Type()))

func endList (lex *lexer) bool {
switch lex. token {
case scanner. EOF:
panic (“end of file”)
case )’ :
return true

}

return false

WG, WATEENT 280285 H i Unmarshal fRAD R AL, B T —SSu) b ANE BRSO SR A0 FE . N S ARAT
25 Phpanicl 7 sl 55 1%, {H 2Unmarshal pREGE I fEdeferiEa) i recover BREURAH 3K U 56
panic ( §5.10) , ZRJFIR[EI—AFFpanick M HAE RS S .

// 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) f{
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: %v”, lex.scan.Position, x)

} O
read (lex, reflect.ValueOf (out).Elem())

return nil

AP SRS NAZ AT A SN 1) R Fl pani e R WAk iy, 10 HSZZ AR5 — S8 RF R SCHIE 2, Bt s R
BARAT A B, RAE L, A1 Bl XA TR R K blencoding/ json SR AL R R RS H S
B, LR A4 S L R IR e B 4544

25>] 12.8: sexpr. Unmarshal BREA json. Unmarshal —#F, #PE SR AT N S H ) FE i slice. &
M —/Ml json. DecoderZ Ll sexpr. DecoderZ& MY, SZTHFM—Nio. Readerififiithd. 1Eifisexpr. Unmarshal

PRAL, S TN HT SRR S

220 12.9: 5 —MDETAOCAPTH TS #IEN, ZFxnl. Decoder (7.14) HIRIE. VR¥FEE T
FhERIHIFRIC: Symbol. String. Int. StartListAHEndList.

2551 12.10: ¥ J&sexpr. Unmarshal BRE, CFEA/RM., 3F A E M interface R RS, fHH 253
12.3: MIAHR. e EEEO, R ER name i) 2R M reflect. Type. )

12. 7. SRS MR F B bR iR

FEA. 571 AT AL A Bl DA B2 P T B2 L X S JSONKS 2 FR) 44 70 FLr json il G ARZE LEFRATT AT BLIZE #6754 F)
A AN AR A A S o AR, A TR B0 R8I SR HU RN AR -

XF S webiR S5, KA HTTPALHE R BB MU 28— PF S 2 T I R P S M EIA A B . JATE
T AT E %, Mparams. Unpack, 38 I FH 4544 4 B SABRRENLHISK LEHTTP AL 2 pR B pT if SR 2 H0E
JifE.

B, BATERWMMEME. THfsearchrf uE — MTTPIERALE R, B LT —PMEA S HIIESE
R, AR IR AR RITTPIE RS 8. H P SRl bR 48 W 1 X T RS8N 44
7y T D UTRL A RS T e 2 5044 3 1 SR AR 4R ]« UnpacloRf i Sk S HUH 78 216 1 1 45 44 14 B
S, RAERATRT LU i i i) SR A SR 5 ) I L S

gopl. io/chl2/search
import “gopl.io/chl12/params”

// search implements the /search URL endpoint.
func search(resp http. ResponseWriter, req *http.Request) {



var data struct {

Labels [Jstring http:”1”
MaxResults int “http:“max”
Exact bool “http:7x”

}
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)

NI Unpack R F Bl =1FFEE. £—, EHreq. ParseForm () KMHTHTTPIER . #RJ5, req. Form
B FTARERSE, AEHTTPE F o & GETIE &POSTiFE >R 5k

T, Unpack B HORH 4525 K 5O M B0 7 B RS MRS SR 45 M 0 PSR PR A
AT, NS AT RRSER R S T A reflect. TypefFieldJrHHR R/

reflect. StructField, HH&A NIRRT FARET LS AAREEE S . A a bR (g Bt
Bireflect. StructTagKR IZRFd I FLELAE T Cet ik TR AL AHE i key SREUI T4, K
fihttp:”. .. "M T 5

gopl. io/chl2/params

// Unpack populates the fields of the struct pointed to by ptr
// from the HITP request parameters in req.
func Unpack (req *http. Request, ptr interface{}) error {

if err := req.ParseForm(); err != nil {

return err

// Build map of fields keyed by effective name.
fields := make(map[stringlreflect.Value)
v := reflect. ValueOf (ptr).Elem() // the struct variable
for i :=0; i < v.NumField(); i++ {
fieldInfo := v.Type().Field(i) // a reflect.StructField
tag := fieldInfo. Tag // a reflect. StructTag
name := tag.Get(“http”)
if name == "7 {
name = strings. ToLower (fieldInfo. Name)

}
fields[name] = v.Field(i)



// Update struct field for each parameter in the request.
for name, values := range req. Form {
f := fields[name]
if If.IsValid() {
continue // ignore unrecognized HTTP parameters
}
for , value := range values {
if f.Kind() == reflect.Slice {
elem := reflect. New(f. Type (). Elem()).Elem()
if err := populate(elem, value); err != 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

), Unpackild JTHTTPIE K fname/valuZ B E XS, I HARYE SR AH M IS5 AR bR . [T — T, [A—
M FHSHTREM I K. WR ARG, IF B R E R 12— sTice, ARABUR T )
SR B slicert s HEREI, XNMAMRMERPE R, RA&RE IR SEEA 2EIEH .

populatepf £/ N0 FIER (745 8 R AU RIATE R — v (BE A s1iceRAY R 57 (1 8 — ) 7T
) o Hil, BOCHFFTFAT# . AR5 BN R b BRSNS 55 .

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

UARIAT L B AL BRI B —web ik S5 A%, AT LA BUR B2

$ go build gopl. io/chl2/search

$ . /search &

$ ./fetch "http://localhost:12345/search’

Search: {Labels:[] MaxResults:10 Exact:false}

$ ./fetch "http://localhost:12345/search?1=golang&l=programming’
Search: {Labels:[golang programming] MaxResults:10 Exact:false}

$ ./fetch “http://localhost:12345/search?1=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

Z523] 12.11:  GEAMBIPack B, 455 — DMESHIMAE, Pack B ECR IR (A1 I 1 T 4K A R 53 ATAEL A
URL,

Z523] 12,12 P IREMAARZE LRR — MRS EA RUER . 40, —AS74F 8 T LU 2 emai ]
ks —MEH RS, A A EEET RERR E AR BB . B Unpack o B A A X LN .

5] 12.13: BHSEARMIMILEE (§12.4) FfEEEE (§12.6) , FMHFencoding/ jsontd
( §4.5) U7 X AE R R bR i sexpr: 7. .. " F

12.8. WoRn—MRMPTEE
FAI B G — M2 FHreflect. TypeRFT EIAE B AE ISR AU FIMCZE B 1 vk

gopl. io/chl12/methods



// Print prints the method set of the value x.
func Print(x interface{}) {

v := reflect. ValueOf (x)

t = v. Type()

fmt. Printf (“"type %s\n”, t)

for i := 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. Typefireflect. Value# 2 fit T — Method 7. K t. Method (i) K —Freflect. Method
(PSR —AS TR — AN TR R A R AR B ) g5 A . B ikv. Method (1) 77 V2 1 FH # [B]— A
reflect. Value ARIRXTRME ( §6.4) , Mgt — "Nk 2f a8 ersicEn. #H
reflect. Value. CallJ7iE (FMTZREAER) » KAl LA — A FuncE A f{jValue, (HRZXM5rH A
M2 T BRI,

X2 & T time. Durationfll*strings. Replacer /N 2EAY 1) Jrvd::

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 (kstrings.Replacer) Replace(string) string

// func (kstrings.Replacer) WriteString(io.Writer, string) (int, error)

12.9. JLAEHE

HARBSH R IAPTZ 2 T HATI RN, AT B 7 EZREG W 7 —ANJr [, 8IS AT LLSE Lk L
g, St — MR EARIENN TR, ERENMIZFCNOIER, REA =,



B ANEER, TR AR LB o X TR A B P AR S R IR A R, A S
TR 5 AR SR TR, ANIR] Ao g P s 2 AE A RN S AR AR, T S S T A SR A AT S 1 I i
FAaftipaniciw, WHRERES ERMMRAZJGHE T, 1mHEF R RIET TRKHI .

CLRTT readListBEL ( § 12.6) A, 7 ME N EEUFRF 8 HIH 78 in t R Y (19748 = i 1 1Y
reflect. Value. SetString /7 VE A BE S M panicH i . 46 K2 EUFE FH SRR 70 A 2000 XU, 752k
HANOHES B A reflect. Value BT TEISEAY, EHATHbE, 06 250 s iiss .

I SRR AT SO 5 0 o B RN TS 0 SOBAR K0 G iU 2 A0 B, ST
B0 S 4 6 OAPT P EL B e Lect. ValuedSH, IR AT WIS AR N . USRS —
B BRI R MRS LR IR I0RTNB, 4 int. Print pcE)— M
HREEURE, " IFR 2eitkipani c B0 TRATEARKINBTRAE B, P RAEABIG, (BRL BN
0

fmt. Printf ("%d %s\n”, “hello”, 42) // "%!d(string=hello) %!s(int=42)"

B FIRERAR T REFP i 22 s, IEm 1 B AL A A TRMERRTE, POV EAIERAEAT N 4

REFIAMISERUE 2 .

TG A S S R AN B R, BSOS ARLER AL AR R SCRY,  H AT IR EA Re R S R A R A,
T H K& S S AR 3 % 3 DAER e . B2 7R /N O BB N T I SRR E B2 interface {} B
reflect. ValueZ S 5011 b B 2E 4 140 BH SRS o

BRI, e S A E H LU IR A I AT R BN R S, T NIRRT A, K
73 PR AU VE REANRE P I BEAANVERE SR R AR, T DUE I B S AT e 2 SR PP SE I o T8 — MRe i
GRS E, BRI BE AR AR /N o (ER TR S S MAR I B A, il S fi T S
Gt

F13E JK)EImIE

Golfi BB T2 Lk, MR AR S BUR P/ B R L. g BRI ARG A e A ]
PURIUR 2 R ILECHOERAE, BN 45 B3 Bk OB R . 74T 85 . map. slicefMchanZs T ()
NEIR, HAT A% (SRR N

X JEIR R A I B R UR, B A B D S A T AR B, IS AT I B A I R DA CRAIERS P AR 1 2] ]
FR R 3L B 22 1B FFAT ENA R AR IR A5 . BB NAFE B (3R A7 B BRI W] AT B 7 BT 4R £
AN A7 IR R 5 1 1] 7L

Golf & SO ZIE R TR 2 IRIZAH YT . FATTCIERIE — DM E LA AR, BRI —Ms
AT SR N IHLBRAD, VA AIE MRl goroutine BB T TEMBMEIE KRG FEZ L. L L, Goilis
IR L8R 2 H COUE 2 5/ Z 4 K N gorout ine N —MEE R G LA 2 7 — MRERGLE. —Ma
A1 AR B (R B R R A R S stk . PRSI M3 v] e IR YR TR B S AR BN AL E,
SRAR BT L [ M bk 2 B E B BT



SR, Goll & AX LR PEAEAS Goe oA EL BRI MICHR 5 R UL A 5 T AN R, R PP A5 5 A
e IR R SCHLARTY, ARGl S WS AR B s L r e, RUNTE 5 IIE SRR
FEJE BRI TAR I s S50, B RGMCPURG S M) (HRWA R FE LM Fanint 5
UM T CPUNLAS T HI KA, RS R IA FORAB M BARIY 304 9 3 L DL — LEBAM I IR A 5D

A IHEFATRT BE 2 TBET A 0015 5 R E I I Se i £ 0 4 B AP PERE I ik, BN /5 225 HoAhis 5 2
50 HARAE, B3 FHAlGols & 0k e B Rtk pR 4

FEARTE, AR R I Funsafe BB Goll 5 AN K AUBR H1,  PFi& iy G CHE =5 eR 0% 50
5, LA IMTHEAT R -

ARERBINEARZ R R R J8 T RBEE, BATREIIREMMEKR, HEBESRUIFIA

O o WEREAT LAY, e RSB AR TN K OF BRI s iR, HREGLRNNCIE S~
P At oA PRI e A iR . Hlunsafe IR HTSFF T Golh & PRIES ARKARA RUFCE TR A&, BN
EBRRAEABILE P AR L SEHRIR™T, X L SEHL 5 72 R R I Gotl 5 R W BE &

FERKE, unsafetl@ —RMFRTT LI . BT DAEEE A SAFER, (HESE
b Lo g e SC LN . B Ot T —L5U5 1A 5 A BRI TR, R AT R A SR AT . ORI
RPEBSBE R AN OL B, ROV B OL T & Z Ak, R SHERAMTRER GFE: BN
AR T ATE S FHunsafeWRAAZ R o BEAL, A — SR Dy 22 4 1 B8 3R AT AE PR 1S 1 1
H.

ANidunsafetil) iz M T HERAKRL A, Fliiruntime. os. syscal i&fnet W5, KON EATTR R
TERGE VIR G, (HRX T Wl R — oA /5 248 Funsafe L.

13. 1. unsafe.Sizeof, Alignof 1 Offsetof

unsafe. Sizeof B HOR FHEAFAUE NAF H I TR, SHATUREERMNREN, HEEHFAZHE
AT RAL . —ASizeof BB & — XS Biuintptr A ERIAN, PR ] 1) 25 5 T LRI /R 5L
R EE RN, B AR TSR A &

import “unsafe”
fmt. Print1n (unsafe. Sizeof (float64(0))) // ”8”

Sizeof BRELIR [a] (1) R /N AL HE RS S5 84 v [ 58 IR0 23, 9 - 5 B O IS 465 K s mh ) i B R 2 4% R K R
g5, AHRIFAE SRR AN ER RN NS . Cold S HIERGRMEE R —MEE KR, REEAF
THEE T ARSI RN R A AR . ZRARHENE, 5] AR5 5 FHRA R/ INE32AF
& ERANTAT, FeAh T & BR8N FE.

HHAENEINRARA GG, a0 A7 b & 57 AR S A AR . B2 K/ int 16258 )
A e NOZ R EREL — AT KN rune B AU AR B LI N R AR L — N8R/
float64. uint64864-bi t4BEFISAYAR & I bl A% 28 19X FF o A% T P K A bl o) 55 £ 400 &
ATEN, B R complex1 2855 0K R K A i 2t A SR 871X 55 o



HI e PR AN AR, — DMRERA (GBI N E AR A 7 B s KB, B
BRI AT BEAFAE AT 2 o A3 T 2 1 2 1 S N B0 B0 8 T R P A7 22 1, T DRAIE i T
A7 BT AR B R AT T 45 4 BB AL B T an bk BE NS 5 BRI 55 Y. AP ST T BE A7 AL L4Fl
PLEE, ATRES N Hunsafetd ELAEHRAT WA AL 2RI

K NN

bool 1N

intN, uintN, floatN, complexN | N/8/NF5 (FlUifloat64+28 > FT)

int, uint, uintptr IMHLES

*T L7

string 2 HLE8F (data, len)

[T 3/ MLE8 7 (data, len, cap)
map 1ML 7

func I BT

chan I HLAS T

interface 2MHLER S (type, value)

ottt & HIRLE B ZR — AN 7B A P A1 A7 P B /& — 20, B DL b — N 1345 7T LABE
B EHHI AT B AL E, BRSPS IO G 1 850 WA X Afit. T = a5t i 5
RAEBEMFER T B, ERE —MEIELL NI T E 2 50% I A7 .

// 64-bit 32-bit
struct{ bool: float64: intl6 } // 3 words 4words
struct{ float64; intl16; bool } // 2 words 3words
struct{ bool; intl6; float64 } // 2 words 3words

T AEHUHL R 7 SRS T AT, 07 R — A S A i B oA LR, A 2
T MRS I (ks KRGO 2 4 B A% 2 BB AL SSHIIR RO, 48P T
W% A AR PRI ARG R, AR B % Lssuel0014 ) , WF7E AT 2 MM AT 22 26

unsafe. Alignof] BREGR B ZHI R T EXNFFRIREEL. A Sizeof ZREL, Alignof HZIR[FE—/ N
BRIER, SRR EEEL AR TR T EN TR EMIAR SR (R8T, He
ISR N 55 BIH L2 7 KD,

unsafe. Offsetof| MBI VIR —NFE x. £, AFIRE | ZBANT x &@Ziathkfmgs,
FERTRE R 2.


https://github.com/golang/go/issues/10014

B 13,1 Bon 7SR x DURAES2M 64 L AS F ARSI AE. R X IR .

var x struct {
a bool
b intl6
c [Jint

THEER A AE R =T Bof Funsaf e ARG R BT TR AR -

I3 I B s
c (data) ¢ (data)
cl(len) c(len)
c (cap) c (cap)
(32-bit) (64-bit)
Figure 13.1. Holes in a struct.
320 R G
Sizeof (x) = 16 Alignof(x) =

Il
—

Alignof (x. a)
Alignof (x. b)
12 Alignof(x.c)

Sizeof (x. a)
Sizeof (x.b)

Sizeof (x.¢)

I
[\

6441 R Gt

Sizeof (x) 32 Alignof (x)

Sizeof(x.a) =1 Alignof(x.a)
Sizeof(x.b) = 2 Alignof(x.b)
Sizeof(x.c) = 24 Alignof(x.c)

4
1
2
4

Offsetof (x. a)
Offsetof (x. b)
Offsetof (x. ¢)

Offsetof(x.a) =0
Offsetof(x.b) = 2
Offsetof(x.c) = 8

BRI B A % Munsafetd, (HRXJUADRERHIIFARIRMA LS, FRlfERERA A S
[ IR B AT TR [e F) 22 SREORT - BRAR R A= 18 PN A A R AR A 35 B

13. 2. unsafe.Pointer

REHHRH R T RWHT, Fond “ —MERTREZ RN .

unsafe. Pointer &4 il e X —Fhg

BRRA GIRVE: RUICIHES P Hvoid R TR , EF DU ESERRRARR M. 25K, TATAH
PAE %l #p kR Bl unsafe. Pointerfid 48 A U HLSLAR R HIME,  BOSRANDFARIEAZ B RAARRA .



WiBfaEt—#F, unsafe. PointerdREH B2l LALLEH), JF HSCHRFMInd 1 & FLBCHINTE &5 o0 S 18 5T

— AN T R FR 1T DA B4k unsafe. Pointer KA RE;, JfH —unsafe. PointerZS A 454 AT
CABG % [0l @ ) FR T, Bl [l 4R R B IR TR B R G A+ TR A A R . B« 1oat64 A FRET
A NFRuint 6428884, AT AEE —MNF A R A AR,

package math

func Float64bits(f float64) uint64 { return *(*uint64) (unsafe.Pointer (&f)) }

fmt. Printf ("%#016x\n”, Float64bits(1.0)) // “0x3ff0000000000000”

R R SRR, BATAT LU RSO AR e A A R O T DA, (H R T E
BOGEAR A HAEVELEIATRT DIE AR R RGN AT IR T 17 A AF 5 AR IE.

—“unsafe. PointerdREH Wi LA uintptr A, IRJG ORAFBIFREH R BUEAC B rh (g XA
TSR R — AN, AR —ANEED) |, ARG DML B R A RIS . = N,
uintptr@ — MRS FIREREL, MR —/MHbHE) X R BRI AT, R uintptrf
unsafe. PointerfR I A RES AR R GE, KNI AR T A BB 7 #S A R A A7 bk

YFZ ¥ unsafe. Pointerfa &l # NIEAEE 7, RG] Nunsafe. Pointer RARE EAE L2 A% 4
B . Bt T B9 i LK A e x bR N E b ER b m A2 A ik int 16 28784, ARG IE I i TRAT
X, b:

//gopl. io/ch13/unsafeptr

var x struct {
a bool
b intl6
c [Jint

// Al pb := &x.b ZEHY
pb := (*int16) (unsafe. Pointer (
uintptr (unsafe. Pointer (&x)) + unsafe.Offsetof (x.h)))
*pb = 42
fmt. Println(x.b) // 742"

FHE SR EIREBL, HAEREIFAR R H, POVIZEIRENAZAE A . AZRAEGIA—
Auintptr BB IRN 22 E, FOVETRESBSAMUSK 22t (FE: ZKRFEIET DA Zunsafetd Ny A
ZERGIT) o B R

// NOTE: subtly incorrect!
tmp := uintptr (unsafe.Pointer (&x)) + unsafe.Offsetof (x.b)



pb := (*int16) (unsafe.Pointer (tmp))
*pb = 42

FRAERR R I R AR o A7 I (i S [ USL 28 2 A2 B — L8R B DA RS AIR P A7 188 35 )l o X SR 30 B AL 0
MNMENGC. —DAEWAT, I B DR A U & IH bk R 8 B 00 25 [R] IR 45 S8 A8 B A 3l Jm B Bt
bEo MBESRUSCEERS ML ARG, —Aunsafe. Pointersg — MR R RIIFEEN, I 9B B4R 22Xt B
st b g SR (Houintptr XA Al AR & R — Nl 8ey,  PreAHEA RN Z L. L
RIS R I — AR I N AL B tmp, 3 B RSCER 35 0 IE BRI I AN — M AR B x 1
fREF. ZJEH MERPUTI, AR REC AP RS,  IXHRIR N AR B tmp t0 AN 2 LR A &, b
5 = A 1) R e RSk s ) P WA T 0 R ) e S8R A e !

HRZRPUR R SE R . X 255 A] :
pT := uintptr (unsafe.Pointer (new(T))) // #&/~: HiiR!

XEIFBCA TR S Fnew#r I A2 &, IMAIZEAPIT R e, BRI RS B RS 17
6], B LAk [m] B p T & To R bl o

HIRHATIIGOTE 5 SEBLE AT B AICC (BTE: ARRATRESKIL) , (HRXANZZE M S IR U e 1 #
Hi: HETHIGolE F LI LA BINR RN F . 765, 27 RATFE B gorout ine AR 2RI 5 ZBh G K

1o AEMEN AR A, BRM T 85T BLAS 80T BE F ZER s 28 0 SRk b, pir ASRATTIEAS
RE A DR AL B 1A U8 308 A T P S AN AR 11

FEG S AN, BB TE W JE SRR 51 GoRE 7 51, A4 fjunsafe. Pointerfluintptr 4% 2 A 4
1) (3% lssue7l192 ) . B ZMECEXH) , KRR Z R B IR 7 =Ub B . B Araf
TR uintptr R AR B Y (EBUGAL BE,  [RI il /b AS L E [Fjunsafe. Pointer KM FluintptrIS Y () 5%
oo BT, G=AF——F B E B uintptr B F A [Flunsafe. Pointer KA AE
—— T A — A RIE A TE .

A A EREL I HREIR Ruintptr AL (. Rl 7 VE SEI A B AN S AN Bk 0] 1% 2K
B, N fRreflect WA KA, reflectfflunsafefl—HEHE K HRFAEIR ST, Snikat vl Bess
ENPF TR, WA RS A T A e s B, R B 45 R NZ AL R i unsafe. Pointer AR (R
EHEFRN M R AR .

package reflect
func (Value) Pointer() uintptr

func (Value) UnsafeAddr () uintptr
func (Value) InterfaceData() [2]uintptr // (index 1)

13.3. 7~ T AH &R

K HreflectfliDeepEqual e&H AT LUK AMEBEAT IR FEAI S5 H KT . DeepEqual bR HUAE FH N 2 ) ==LL LR AT:


https://github.com/golang/go/issues/7192

FEXTFERE SR HEAT ARSI, 1 2 G SR 248 A R A SRS AL AR 5 R B BB I . RN
EA A TAREAE R AR b, X T A== Ria HAT SRRt v LT AR, DIt — 200
R "z A i ek B B an R T A AXAS A DeepEqual eR Hi LB AN T 445 B B 2 A AH 45

func TestSplit(t *testing.T) {
got := strings.Split(“a:b:c”, 7:”)
want := []string{”a”, "b”, “c”};
if !reflect.DeepEqual (got, want) { /% ... %/}

R DeepEqual BREUR 78, 1 H AT A FHER AR, HEvema R ez, g, e —Inil
{8 fPImap A FEni E(H & 2 map MAEAAEZS, [FIAEni E K slice FFEni EIE S Msice W MAE A,

var a, b [Jstring = nil, [Jstring{}
fmt. Println(reflect. DeepEqual (a, b)) // “false”

var ¢, d map[stringlint = nil, make (map[string]int)
fmt. Println(reflect. DeepEqual (¢, d)) // “false”

BAA B X B —H O WEqual i3, H T HESREME. FDeepEqual BRI H T 2 T 2
FTsliceMmapJEEN TR HATHIF AL, ARZ AR ERilE R slice (mapZefh) FEni ME(H RS
frslice MAEFIZE M . JEREER D B HLEE AT LU Freflect 58 A, MN12. 335 (D1 splay BR B S22
Bhe [FIFE, FATHE LT — MWK Eequal, T AHEREREE. 5% H AR KO seenZE 1 B Ak
T X TR R E R x My, equal BRECE ekl BA T S ECA AL (BRERTERD  SRERIEATE
MARAAFE PR, TR R — NE KM switchsr 3, AT HIFE RS R o &= LR, AR U T =% )
BRI, FRATEBE T —LAHUR 4) 3

gopl. io/chl3/equal
func equal (x, y reflect.Value, seen map[comparison]bool) bool {
if !x. IsValidO || !y.IsValidO f{
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
}
for i :=0; 1 < x.Len(); i++ {
if lequal (x. Index (i), vy.Index(i), seen) f{

return false

}

return true

// ...struct and map cases omitted for brevity...

}

panic (“unreachable”)

AR AW —FE, BAVFARTFreflect WHRKR L, Frll T H KRS H ZAEN I EH OB ERN

reflect. ValueZB%Y,

// Equal reports whether x and y are deeply equal.
func Equal (x, y interface{}) bool {
seen := make (map[comparison]bool)

return equal (reflect.ValueOf (x), reflect.ValueOf(y), seen)

type comparison struct {
X, vy unsafe.Pointer

treflect. Type

N TR T AR EAR AR B F IR, ATLANL KRR O A AR &, T sk N5
ZIRHIEEEL . Equal BESEC T —HH T LB A5 i ig, B S Rt LN G itk Cunsafe. Pointer/ i
TRAF) MZRAL, A TELC SRR AR K2, A LA [F] 138 B AT et BAH R i ik o an,  an SRx Ay #f =&
BRI xFx L0]F 0T RAH R ik, y Ay (O]t A2 XS NAR Rl bk, X mT DA T X 53 x 5y 2 A1)
tEkx (0] 5y [0] 2 M iy bt it Arad 7.



// 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 seenl[c] {

return true // already seen

}

seenlc] = true

RXFEEqual PR RIBI T

fmt. Print1ln(Equal ([Jint{1, 2, 3}, [Jint{l, 2, 3})) // “true”
fmt. Println(Equal ([]Jstring{"foo”}, [Jstring{”bar”})) // “false”
fmt. Println(Equal ([Jstring(nil), [Jstring{})) // “true”

fmt. Print1n (Equal (map[stringlint(nil), maplstringlint{})) // “true”

Equal R ACH 22 T AR FESEALL1 2. 35 T HDi splay B A B A SEAEIA 7 47 0 10 H0diE

// Circular linked lists a => b => a and ¢ —> c.
type link struct {

}

value string

tail *link

a, b, ¢ := &link{value: “a”}, &link{value: "b”}, &link{value:

a.tail, b.tail,
fmt.
fmt.
fmt.
fmt.
fmt.

7.2

75>

Println(Equal (a,
Println(Equal (b,
Println (Equal (c,
Println(Equal (a,
Println (Equal (a,

c.tail = b, a, ¢

a)) // "true”
b)) // “true”
c)) // “true”
b)) // “false”
c)) // "false”

13.1: 8 C—MNRICEREL W T LN S EeR, 2K

13.2: Zi5 M REL WG HS R SR -

N

13. 4. i#@idcgotfl HCARHY

//C//}

RER.

GoRE J7* I RE = B B E) W C1E 5 AL LL R F IR R B 5, BB RN CHHE 5 5K

B RN e



AWK R, B M Fortranilt 5 S — MR BER L 5. GESIFE N —PMEMES, 1’
ZIEREFR BN CHAEMAPT, SR I HABA R g REE 5 Sl (¥ Golfi 5 f BB N IZ I 48
EORAIACRSIE )

FEATH, AT AN 5 EBEE S48, B 7 —M6oiE & B Y cgo ) FH T 3CHECIE 5 3L
WHE T HE, X THE KN foreign—function interfaces (fajFRffi) , FFHAERLL T Edicgo
WA RME—). SWIG ¢ http://swig. org ) &5 — MU Hg 2 EHR TR, SWIGHRL TR 2 & ¢
WP DL SCERCHIFREYE , (HSWIGHAS R FRAT T E TS 1Y 32 8

TEFRUEFE M compress/. . . [FFEE R 2 AT I ESA SE TS AL s B, AFERAT LZWESE 5% (Unix
ffjcompressfi A F &%) FIDEFLATEEAR &3 (GNU gzipn 2 FHIIEEE) o XA (AP I4E T AR
de7E S, R EATERERHE TEMXT 1o WriterZS AU I 482 TR At T £ X 10. Reader 8 Y4 N (1A i
ZEEED . Wl

package gzip // compress/gzip
func NewWriter (w io.Writer) io.WriteCloser

func NewReader (r io.Reader) (io.ReadCloser, error)

bzip2 B4 5k, T HERIBurrows—Wheeler B #51%, BT & hezipBfg, (HAW LAFRMLE =1
B4, ARUEEE I compress/bzip2fL H AT LA Fefitbz i p2 IR 4E FVE I SEEL . 52 MCKTFURSEELZ — /N
Yk — M EPUN TAE, WH http://bzip. org BEH B Libbzip2 M FFIREEL, AU TR FF 41
HERE S

IR A LEEUINICIE 5 %, FAT5E 4T LA 4HGoiH 5 BB el W R BA TR ERER BAT RF IR R I
W, BATER LU os/ exec W5 20K Con S KN AR AR N — DT Rb R AT . A IR/ 24 - = 2R M
HYEREE = R ECE O, R Hcgoiit 1 GFE: Mos/exec il TR TVE S R EEFFiz
AT U SRR o T ERATRIE L — M7 Brid cgo i B AR Al

B AR AR R B H . B 1T 48 R 86 & AR R BB EGo L. 52 B . M
Gol. 6FF#h, Goih & CAMBIIIE 1 WELEGolE F a7l LLZ (B NCIE & Bdl. FrAChd s S hn 7
bz2allocHlbz2free I/ NEREL, FHFbz stream¥f G 4% ] B H i FUREERAE . 1 [0 /& HrAChS A 88 o pd
FE, Ul I )

// 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


http://swig.org/
http://bzip.org/

// 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

T Libbzip2, FAIFE AN Nor_streantbHolk, FIT-GHMARIHIE. RIEH = wHL
BZ2_bzCompressInitH FHIUHHLELF, BZ2 bzCompress H T ¥4 N 22 47 W E s 5 46 2150 H 2247,

B2 brConpressEnd I F RN F BB, (AR EHLORIORBLEH, BB H IR0
AR AT A AE— R D

FRATAT LAAEGo A dh B 21 FHIBZ2 bzCompressInitf1BZ2 bzCompressEnd, {HAZNFTBZ2 bzCompress,
1P X —NCilE 5 a8, HEeEIER TE. N0, XN —AISrF e,

gopl. io/chl3/bzip

/% This file is gopl. io/chl3/bzip/bzip2. c, */
/* a simple wrapper for libbzip2 suitable for cgo. */
#tinclude <bzlib.h>

int bz2compress(bz stream *s, int action,
char *in, unsigned *inlen, char *out, unsigned *outlen) {
s—>next_in = 1in;
s—>avail in = *inlen;
s—>next _out = out;
s—avail out = *outlen;
int r = BZ2 bzCompress(s, action);
*inlen —= s—>avail in;
*koutlen —= s—>avail out;
s—>next_in = s—»next _out = NULL;

return r;

DAELL AT RGOl F &7y, BB —8 i T rn. Hrhlimport “C”HIIEA)Z BRI . HSEIFEA —
ANCHIRL, (ERIXATIER) & ikCod R FE FPAE S 1 Z 1T B 18 1T cgo T H

// Package bzip provides a writer that uses bzip2 compression (bzip.org).

package bzip

/%

ttcgo CFLAGS: -I/usr/include
ttcgo LDFLAGS: -L/usr/lib —1bz2
#include <bzlib. h>

#tinclude <stdlib.h>



bz stream* bz2alloc() { return calloc(l, sizeof (bz stream)); }
int bz2compress(bz stream *s, int action,
char *in, unsigned *inlen, char *out, unsigned *outlen) ;
void bz2free (bz stream* s) { free(s); }
*/

import “C”

import (
” . ”
io
“unsafe”

type writer struct {
W io.Writer // underlying output stream
stream *C. bz stream
outbuf [64 * 1024]byte

// NewWriter returns a writer for bzip2-compressed streams.
func NewWriter (out io.Writer) io.WriteCloser f{
const blockSize =9
const verbosity = 0
const workFactor = 30
w 1= &writer{w: out, stream: C.bz2alloc()}
C.BZ2 bzCompressInit (w. stream, blockSize, verbosity, workFactor)

return w

FEPAE A FE S, cgo TH A BN 60 FH T EL8 B fEGoil & Hh U7 1] I CIE 5 AR B AL . il an
C. bz streamflIC. BZ2 bzCompressInit. cgo L. Hid it DLREAHEIR i 77 20 FH A B 1 Cd 36 4% Kk R IAE Goli
AN AT R RS CK U NS (FE: [import “CPRB A BT R FIVERE R X Bicgol
FRURIEE, X N E R @S HORTNCHE 5 D) .

FEcgol B HHIE T LI SHcgofi %, HIT4RCIE S LHEER ERIRMI S8, B UCFLAGSMLDFLAGS 73 Al X v
FRERCIE 5 iR M B S BB R 4, (e 10 DR E B k4 B bz1ib. h3k AR 1ibbz2. affE 3¢

P o XA TR A A /usr H RN 223 Thzip2fE. N Hbzip2 it 22 AR B, IRFEEE
FriXe SR (P X EA M NACHRIDAE B cgodh g, Kbz 1 p2Fs FEAHEAE R G RAAIRET,
BRI https://github. com/chai2010/bzip2 ) .

NewWriter sR#d i i FH CiE = HIBZ2 bzCompressInit R ECEM IR stream 2547 . FEwriter s f ik
AFET B—buffer, HTHHZEE.

NN te T VAISEEL, IR BRI EgE SR RN, EAOR—NMER R CIE S bz2compress B (5L
. MARIEETLLE B, GofeEnl LAYjRCiE = bz stream. charfluintZ&HY, &w]LAVjalbz2compress


https://github.com/chai2010/bzip2

SERRHL ELE AT RAYTRICHE F HEBZRUNARFEI 2 E X, Aadfalt PAC. xIFETT Il HAiC. uint JAAIGo
S Puint RAGEARE, B EITEATAH R AN RA R R .

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 (&datal[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

TEPEARI B GEARH, FIbz2compressfE N E s bl Nl 43580 K, I0F Hr H 9247w, outbuf f Ak
MR E. XN KEE BRI EIIR L N A ZEE N, Bobz2compress PR AT GE AR #E B 48 B 46
B A 40 fa B0 s 10 /N SR BB X P AME . RS0 5 B8 5 AN BIKE R io. Writer.

Close 7 iEAWrite 7 iR B I G, I —MEPRE T A 00 s 4 ot B 21 4 2247

// Close flushes the compressed data and closes the stream.
// It does not close the underlying io.Writer.
func (w *writer) Close() error f{
if w.stream == nil {
panic (“closed”)
}
defer func() {
C.BZ2 bzCompressEnd (w. stream)
C. bz2free (w. stream)
w. stream = nil
O
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
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gopl. io/chl3/bzipper

// Bzipper reads input, bzip2-compresses it, and writes it out.

package main

import (

” e rn

10

” ”
log
” ”

0s
“gopl. io/ch13/bzip”

func main() {
w := bzip. NewWriter (os. Stdout)
if , err := io.Copy(w, os.Stdin); err != nil {
log. Fatalf ("bzipper: %v\n”, err)
}
if err := w.Close(); err != nil {

log. Fatalf ("bzipper: close: %v\n”, err)
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$ go build gopl. io/chl3/bzipper

$ we —c < /usr/share/dict/words

938848

$ sha2b6sum < /usr/share/dict/words
126a4et38493313edc50b86190dfdaf7cH9ec6c948451eac228f2f3a8ablabed —
$ . /bzipper < /usr/share/dict/words | wc —c

335405

$ . /bzipper < /usr/share/dict/words | bunzip2 | sha256sum
126a4ef38493313edc50b861£90dfdaf7c59ec6c948451eac228f2f3a8ablabed —
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EVUIIA Issuell058 ) o XHEILATH BRI cgofR/NY—LET7TH, HZM KT NAER. faft. [BIHK
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https://github.com/golang/go/issues/11058
https://golang.org/cmd/cgo
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