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Brian Fcrn1ghdn <bwk:

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

<research!bwk:>

F| Apr Gl 02:02:04 1988 -0500

convert to Draft- Prupused ANSTI C

3:172d32922e/2

Brian rnighan <by earch.att. com=
Fri Apr 01 02:03:04 3 -0500
last-minute fix: conv to ANSI C

4:4e9a5b095532

Robert Griesemer <grillgolang.org=

sun Mar 02 20:4; 2008 -0800
SLUmMmMary: Go spec starting point.
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$ go version
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8 77 1 & https://blog.golang.org &R E I EZ A —EGotE 3 RIFN EHERILF » A& L5 3
B RFERE ~ RROGTR] ~ 2R EFGoiE 4 XS AW LHEZ L (FE
hitp://talks.golang.org/ &4 7 B 7 K F G & RE G HAR) o

JE 5 Bl 89 — N A M AE 8 7 & T A web R @ E17GoE & 89425 (MR AKX 41
AT ) o EAZhEE Wk B https://play.golang.org 8 Go Playground 424t » 3 B ¥T ¥4 77 1% 3k
ANB|E AT @ > 44 hitps://golang.org 8 £ R » 2 godoc # L 8G TA T @ F -

Playground =T ¥A i 3 6938 i AT — AN DA 5 R WX ad 150k ~ B Ut 5 B M@ > R
Wtk % 35 3R GREPLEP B 24769 TR o Bl B & T A A Rt & furl » FFFEES £ FGCoE s
KA R B o L Rbug AR BERAN & LF o

AT Playground #1249 Go Tour * https://tour.golang.org » £— %7 89Goig 5 A 15 »
COETHRS ARSI EMA X TERETY LN S o

% 5% > Playground #= Tour LA — %R 4&] » CATRREF AR E » AR A R4 6 JR H 2 — &
R EMT IR o o RB G ERETHEEHFHAKM » 4 F— 28 g A0 T RTH
FEhaduls ERFEITRS - FEGET RGBS HIRRHAE
hitps://golang.org T HZE B2 R B L4 (5 @ Bdh K89 k33K » 7k K89 Gopher
MNARZ ST ATIHTRGERETHE  TRHRATRARARYG R DNFRENILS4E LR
RERX) » RERTULEA T U LR BREITCoRFT o

GoiE & £—AMFRA B » 4T AL hitps://golang.org/pkg B i 4% £ E P 4E & R kA= £ A 6 52

AR > Ao T RZRE QORG LA —B o BH » RTAmWER Z R R I T8y » BLAE
MR — B LR o XA AT E TR & LRGCoRA -
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Rob Pike#rRuss Cox » YAZAR % LAGol INE9 A% S i R % RAFa % T A 69 F45 » fef1sd
ABBREMFRERNAFERTRS Z RO - ££% B SUREIEN{Z > Yoshiki
Shibata & &AF4a3bF 5 T A4 09GNS » B RILT #% % & U RAD 8 44% o RATIEF B
BWABGE—TF AL > FARBHARAHL BT F26EE9Brian Goetz ~ Corey Kosak
Arnold Robbins ~ Josh Bleecher Snyder#=Peter Weinberger4 A ©

#4132 Be#tSameer Ajmani ~ Ittai Balaban ~ David Crawshaw ~ Billy Donohue ~ Jonathan
Feinberg ~ Andrew Gerrand ~ Robert Griesemer ~ John Linderman ~ Minux Ma (£ : F
A GOBIBAA& R ° ) ~ Bryan Mills ~ Bala Natarajan ~ Cosmos Nicolaou ~ Paul Staniforth ~
Nigel Tao (i#ix : 41 R 4169 L %) vA K Howard Trickey% ik 699 % A M4 & W » &
113% 2 B #tDavid Brailsford#"Raph Levien % T £ &% & 69 &L ©

ATk B Addison-Wesley # % 48 Greg Doench#t 2] TR % # By » IR - 46 745 2] T Ak AL
% 6945 By o sk B AW * B L8 John Fuller ~ Dayna Isley ~ Julie Nahil ~ Chuti Prasertsith %!
Barbara Wood » #5189 s 4 8h o

Alan Donovan4¥ %] &4t : Sameer Ajmani ~ Chris Demetriou ~ Walt Drummond#=Google #]
#Reid Tatge A ¥ Hb A 7689 BF 18] % 5 A 4 5 Bt Stephen Donovan 8 2 BUfe 4 44w — 89 3¢
B > VABARE) & FLeila Kazemift B A TEMA T XM Fdm g > JF R BE b X FEAR

B o

Brian Kernighan4§ #1 &4t 1 M & fe Bl F 2 oy it s fo L5 > LR IROARIL A 5 69 5 1F &
% o FI ot B ad £ FMeghe SLALIR % A1 A3 Mo B AF F b ) 4 4% o
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B—F Al

ARENBGCOEZT A MAM o RERBTRBOEZE TS » FETUHERBEA, 5B
EHRGARF o AEFZ)GET BB RTARBE I EE6] o 27T AAILNGofe
oo R TR R IAHLTE s BRI HEME PR SR o SR F—%F
FRBBEmMERY » B XERF R —1#H1EF & ARA KD -

25 —IHBEH > AA—FAROHG, BB ECRADBEEHESLSHEERE - £3Go

BEHIRT  FERIHAE REHZ LAY - KMN2EFTELFFGoBT#)5F > vk
AL A g RABAE AR B TEARF 648 o



1.1. Hello, World

KATAI AR A 1 4 85 hello world” E 491 k F 4678, A8 K 1AL T1978F AR89 CiE &
%% (The C Programming Language) (& : A H1F4 = —Brian W. Kernighant. &
(The C Programming Language) — $ 81k #) ° Cit3 £ A#E¥H hGoiE & THESZ
— o BB THRILT Gotd T — R SH L ©

gopl.io/ch1/helloworld

package main
import "fmt"

func main() {
fmt.Println("Hello, #J+")

3

GoA—I%#FAET » Goi 5 19 T A4k 45 e KA A L &ﬁ%ﬁ&ﬁﬁm%m%bA(%&:

HARF) cCoOBRTREHTAEAAT —NERGFS go AR > go TEH— A T4 o
A E 8 —ASF A3k Zrun o E A4 A%ﬁf*"“&.%’hu go% Rt R U4 » 4k dEE SUAF 0 FF

BATRAE R THAT M o (AP ASRTHSATRTF )

$ go run helloworld.go

A Al

poid

ELFEI

Hello, #J%

012 2 R4 L HUnicode » & T ¥4t 32 A FAL(TE S B TR o

R RRE—RBEER s R EA LB R EFRINF > RERFLERUAEGHERZA o T KA
A buildF4 4 :

$ go build helloworld.go

A A A R — A% A helloworld 89 =T $h47 69 =3 4] ST (4872 @ Windows £ 46T 4 A 69 7T 4t
1T X A& helloworld.exe * 3w T .exe5 4% ) » XL GHRTAMEZTE (iFZ : £Windows
AAT 4 44T M Ahelloworld.exe® 41847) » R EEATLAE (FiE : RAHIREF

BT AR 42 2 2GR BTG BAR 0 % » EAGRGRH) o


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

$ ./helloworld
Hello, #%

AHP, BRI R ERRA —4T4R12 0 AR R ®AR1E, T A Mgopl.ioM 36 ER 5 IRAD 4 &
PR :

gopl.io/chi/helloworld

#AT go get gopl.io/chi/helloworld 4 * ShaMM LR » 42 B FF (5%
RXEGIHtAHGL R OMAFE LR » F ¥R G4 RmBPATHIE T EF - 53 4R
B FE R BEIFGOPATHIRE R & » T & A9 23

AE $GOPATH/src/gopl.io/chi/helloworld H &) °2.6410.7 ¥ A X 7 @ L F @b A48 o

R TERFAH c Goig g 89 RAG#A L ¢ (package) 842 » XM TR EET LA
(libraries) K ## 3% (modules) o —AMEHETEANE X T8 —4K 5 4~ .golRARAD T H41
R, B ERESLEER o AR AR A — %K package & PAIE &) FH4E 0 X AT B3t

& package main , R % LB THAE » BB_E—AF]F A (import) 896 » X G2 G E&
BAIH LA FE 4 o

GOt BEERBETI00% ML » A FHFT NI » i ~ 3k ~ BEF AR AL o b
o fmt 80 SEAA BRI E ~ BN R o printin £E P —AEEL R TliTH
A A A B8 09 — AN % AME 0 H BB e — M RAT I il — 4T o

main ELILEAFIR c CR LT — AR IZTHATHRLTF > AL —/NE © £ main £ main H
BB CREARFPATHOGAD (FECRBZEFSZHIME) o main JHETHK
B FERARTFHE o BRT > main ZIR—HKARAECEELY R S T4, thde,

fmt.Println °

LR E T RAER R E B, s XL IRI A package P PG @AY import BN K EY A
& o helloworld#] FRAE T —NE > REBBEFFELIASANE o

LRELEINFENE VP TLENOREIANTIAERNE  BEAAL K RIFRL - X
MERERBRTRFALIRPIARERAGE (22 GCodzhFIRTAELEFTE
FgFERZ —) o

import 7 PASLIR IR e TAFEY package P A )G o G » MALRBEFO R~ TF~FF >
XA EAES (4958 X4EF func, var , const , type & 3L) o XN FEE PR
FTEE (FE: RIFZAZ—THAE) - BB FHRFCLERTRET » REAT —4F
#EFRARNT AR Z ATV AR ALE, THEF2E

%% package A7 import & B o {2 o X HE A RNKD LA o HLRIFHE A fERIF o

—AMNHREKGFERAE fune KT ~ RIE - F I &R~ BEEI] R (XAB]T A main HEK
BRD) R A B EMEA L EH) AR OSERIET EHRFIREAR - FRLFR—FF KR4 o


http://gopl.io

GoOB T ARFERAEZBNRAFAGRKRBR MY T » — 1T LA S 5156) o 5L RHiIFE S
AN T B HBRATHERA 25, BLRAT R 0942 B 2% A GoXAD 69 E 74 A#AT (1
e T R RAR IR~ B R F AR BR O FHRFHELF X4

F break “ continue > fallthrough ﬁk return “F'é(]"/l\‘ lé—rﬁk-ﬁ‘%"ﬁ\ﬁ%ﬁ‘ - I =

) 1Ry PR o BARIT, RRM AT { LA fune REFALR 4T L,
BT RE » PRl &E—7 MmAEXREX x +y o TE + B#RIT > FREAE + ATIRAT (F
E LA+ REIE T RRIEANS T S TR AR A RN SRS T AR A F Bk

PEAEIR) o

Goig & £ KA X ERILT KRB EE o gofmt TRAIRAGE XL Ir X (Fi2: &
Mg XAL T L XA AT T AR ERL N5 > GoiE AR ZIEH) » FH go ZAF
B ot THRASETE, EMKINA SATE F, PATA.QORIAHZ A gofmt 4 o KAFF 89
BT A AR AR Ak gofmtit o AR 12 5k As RAL B T a9 RAD 89 T 1 o Ak 4 77 KA AR 69 R AG
¥ X T VL8t %, B RAG BZ LGB A4 3, (172 @ WEE T GoiE 5 WTIOBEYESL 434% » A 4 4
P& ERM ) o BERMT  IHTUMES M A SRR - o RAIEGoE T KA
BEBERFTKNTIRT o

BEIRBBE R TIARE N RA A B FHIAT gofmt » RAFRE TR & 205 5 A
AL o TA MK T E > goimports * T ARIERD FE A 3 RM L import P
Blo RNTEAHRAOSLEFEGSRET » TUATENFESZE !

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

MtFREFAP KR TR piFer s BAMNRAAY - RAGOES XA FEFTRADEEAT
ARl goty TR Ak o 10.7F 1 a3 1% e dm g o



1.2. T5 5%

K% RGRFALZLILIAN » F AR E - KW EZ T L o 1258, 5 fTRIEL
B NB B R ? — A A B TR RE R ALT » Ak B TR : XM
Bkt LeFpeMmE s AR P~ AT ARRILCRMMAR o TEILAHIT2
WP IR B RAT ST HE

os BUBEFE TR RET —LERFAARZOZIFFTE - 58944517547 Mos
eLE9Args T R 5 os el sh3R 1%k Flos.Argsiz F] % R & o

0s.ArgsT A —NFHE (string) 89k (slice) (&% : slicef*Pythoniz & #8941k £
WL =R HEEKA) » A ZGoiB T W AMBA » HEF@NRB - AL e s
R AATEFD], B KREHS T, A s[i] BREANATE > A simin] RETFFI|(FE :
Fepython Z69iE % 21 %) o B2 L 54 B Hlen(s) ° fe K % %2153 R > R &35 »
God BEUARAELAAEFAH X, Bp > REABEZ—NRIIALE > FEERSE—A, BAZHETIU
WALE 4 o (FE: kdea=[1,2,3,4,5],a[0:3]=[1,2,3] F&ARE—AITE) ° e
sim:n]Z MK »0<m<n<len(s)’ &4n-mMLFE °

0s.Args#y % — /UK 0 0s.Args[0], £ A AT LT 1 R L ENERF B AL EEHY
A o sImin Xegnh ZE K > ZANEMAALEZR EnANTEYG R » TABIFRAE 8
LE 68 fos.Args[1:len(os.Args)[sn B F o 4w R A %41 R & & Xbgman » &K IAE A0
len(s) » HtaTd@ag4n K T WL 5 mos.Args[1:]

T @ A£Unix Lechod 48 — 1y £ 3L » echote € 8@ A AT A AT R—IT - BEFAT AL
6, MEETIReNIERRERINEAN X, MAH S5 R L import F W o AR X AR S
o P AHXIWERAFS o BF V0T T EE 5 gofmt T EAE XA 42 1B 8 5 2 6,4
BeF o (FHIH S ARAN » 14t w61 %5, ZAETARH S AT E £ 388 £TA )

gopl.io/ch1/echo1




package main

import (
"fmt"

”OS”

)

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

}
fmt.Println(s)

EBAEGL ) ko TR RN IZBEIITRZIAFA G N EL L EHE » KBIERA
o BRG] » RAVEBENCGEE AR RIIERE 5 55T main package * EHFELE—E XL
6115 0 INEEAR A AL AR AL o

var® Pl E LT mAstringR A8 T Fshesep o T2 AL S A AFEMBIL - wREERA L
AWt » WA XRT L X B KA (zerovalue) > HEER RO FHEEVTEF
"o AP FL - & ljestrsepB R BILREFH S o F2EF R FmbihfiRT
A o

B EA > GoE T RET FAYG KM FHEZFAF - matstringX R » + BHEFEEFA
B (FE  CH+RAJSE M) o FTAERE X ¢

sep + 0s.Args[i]

& 7T $sephros.Args o 25 T AL R 6915 4] ¢

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

& — K RAE 6], Y5t v fisksep5os. Args[iliE # 6 ML Es » M T :

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

R += AMAMAEF A (assignment operator) o AP SAEE B A XEBHE LT
Yoo+ o+ o HA R RABE B A o



echof2 5 T AFBIF— R — AN 54 » IARRAI LR ieH L RB o REXHWET
o FREsHEAE  PEA™ BREFTARIm—RIR F—RBERZE » T2 R
AN—ANEH o FAEINGE RGNS TP AARAF -2 o X2 —F=RmI (quadratic
process) * %A ER KA o FHBEK - 12& 28 Fecho» IAFH RARTREN - KEL
MBechoth 2 F A AT » T — 3 A RAKA A -

PEIR R T EikforlEIR e 5 —Hy P L - H5 = 22T 27 W (short variable
declaration) ¥ — 4, AT L —AREANA T EHARECNOMBEH R LT EFRTE S X
AEgiEs) o T—=ARX 7 @E S 3L o

38156 i++r 25 i Aol ZFo 4 4= 1 AR i =i+ 1 HLFMEg o R TH i-- 8 1 B
10 CMAEE » MTABCAYLTCESAELREAN c FIA § = i++ JEiL > M E++40--#F R
WALETELE® At -1 WIkE o

GoiE & A AforfEIRiX —Ar HE 3115 6] o fortE IR A S A X » L —Fpde THF+ :

for initialization; condition; post {

3

fOrfAR=ANH T FEIET O - RIEFTRHEZR, £ KI5 LMApostid &) £ Fl —47 o

initializationi& 6] £ 7T ¥ 89 » £ YA IRFH 46 AT IAT © initalizationte R B 4 > LR A — % 1 15 )
(simple statement) ° B » 2T EF 8 ~ A 334 ~ MAEE R REAM © condition A—
MR & 38 X (boolean expression) » HAEAE R PEIFERIFEETE o 2R A true MK
ITHEIRRAE 6] © post & o] £ A IMRIMAT 22 R B AT » LG B XA condition K

fi o condition {74 false B » PAIRL R o

forfa 369 X Z AR A ANART A B 9% > 4o R B9 initialization #7 post * 45 LT AH
7 S

for condition {

}

4o £ # condition WAE T » 12T @A ¢

for {



RRER—ANERIEIR » RE 4t » TR L7 X LOEEIR, 4o —% break 3 return &
4 o

for JEINEY 5 —A X, £ XA RELAGRE (range) LR » e F A4 & R
H o echo M1 MRAETT XMW :

gopl.io/ch1/echo?

package main

import (
Hfmtﬂ

HOSH

)

func main() {
S, Sep :: HH, nn
for _, arg := range os.Args[1:] {
S += sep + arg
Sep = n n

}
fmt.Println(s)

FRVEITENR > range FAE—E 3 BRI AR E GBI RO TEME - I FRER L] >
12 range #9EE B R, FAEAEK, LALE RG] o —FEHB Tl LI REL—MEN T E,
4o temp , KRG B E A > 12GoiEE AA VLA L A6 A3 EE (local variables) * B A&
2GS B IpIFHEIE o

GoiEd P RAF I AR k7 kAM ks (blank identifier) » BF _ (LA TRIL) -
EHRBFTATEMEEIFE T ELERFERTERONIE, bl £BFREL ) ZF TR
B PEIRE ], REALEM o K% % Go T RAN &L L@ XL range 7 _ 5 echo
B BARRMmIEL XK 0s.Args » B5H 5t o

echo BIIXANRAME ] —X B TR ARPF AH LI s F7 seps » WTLEZXRANAT E 57
P EFRH—ATEAFIUM S K 0 T @R BAFN

S [ mn

var s string

var s ="

var s string = ""

RA R RAMA > A AR? BZ—HHX > T—58TTFH > RHE » EREMNERIEA
HomARATELTE o F oMW XNEBTFH B GKAMBICTEIR > A A™ o F
ERHARGRY > RFEFAHEFASARTE - FORBAIANFALTEGEAY T TEXL



W ARARF > RHTA (e RAEEUTR > B ERBRLAT © FRF —ik
RATAAT XL R EEBR BRI R T RO LD - B X s o

p o

b

S Al AT > HREFERFHESH AT EEH o += EHRFHFSE ~ ERPTASRE
FAEFHFHE, FlREMEL s o s REROAZCETARA » KA E DAt g# TR
T o

WwREZEFTRGPEEETRK > 5 XN 5P o —F i £ L5889 Bk 7 £ 24

A strings eL89 Join HEL :

gopl.io/ch1/echo3

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

WG R AR B  RABFEAMEME > RFREAN TRK > TEAA println A KA
#e XAk o

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

R FiB 6] 9 4k 5 RIR strings.doin AF BB RRAE > RAMAE T — 7465 E o by h 4F
EAAT I R A A K

5114 0 5P echo B 0 AL L AGSITHP os.Args[o] * BIAEIATH SR 095 F o
51 1.2 0 57K echo BF » R RITO BN S KGR Follh » HA—4T o

%4.°] 1.3 1 MEHBNFHAEKKRAFAER T strings.Join R RE/TE A £ZF o (1.6
FHABTIHY time &> 1M14T RT T WM EAREMNXEZF > AF B R G MERETFN o )



1.3. &R T B 0947

AL FEN AT~ R~ PF7 - AT REMNFHRNRFAAE —ANETRSNRFEH © —
MR PEIR > BHEANALF EPATHARLE » ARAFYGRNRKEZ4AHE - K112k
T—NGH dup RFEZ R 5 R B TUNIXY uniq 74 0 L F A4 T 47 -
GAL A% R 6 My e NS E LB 0 T AT AR IS o

dup B9 —ARRARAT AR I F S R BIL9AT » U E BRIk - BRFE I A if B
&) 0 map #%IB LA VUK pufio & °

gopl.io/ch1/dup1

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

import (
"bufio"
llfmtll

”OS”

)

func main() {
counts := (map[string]int)
input := bufio.NewScanner(os.Stdin)
for input.Scan() {
counts[input.Text()]++

}

// NOTE: ignoring potential errors from input.Err()
for line, n := range counts {
if n > {
fmt.Printf("%d\t%s\n", n, line)

Edo for WF—HE 0 it BOEBBBE TR 2R LRSS EEM o ir B Y
8] else R ATT &L » £ if BJFMHH false B IMAT ©

map ik 74244 (keylvalue) 89 %46 » S ESALF » REFTHTE G HF ~ RN KIBAE - 42
TUAREZTREA » AEHAAA == BHEFER  RF NGOG FLZFHE AN TRARMEZR
Ao AT POETFAHE  AAEL o A E R make BIEF map ° kb CEH H 8
YER © 4.3F 14 map ©

(FE: AN F I EB > 6o 89 map EMT sava 185 F 49 Hashmap ° Pythonid 5 F
89 dict * Lua B3 P8 table * BFEMEA hash FI o MG ZL » s T ZBEGIFHTL



— 0 HEFARBA vst > M ENTFARRDEERE—& o AT REERIER RE T
# )

2=

R dup BIL—ATIN > BATHK S map *» H A2 69483838 o counts[input.Text()]++ & 4]
EN TR :

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

map T A EANEE FARS > BRIERFHITH > FF5TELEREXX counts[line] BIHEIF K
THHE AL R R > 2 Fint BP0 o

ATATER > KAVMER T AT range 891E3F » FH& counts A map LK o RZATR
PLs HRERIFEIAANGER » LK nap PR o map 89K AF R8T 0 T 8K
kA BIMFIEAL 0 FREATHETA o IARTTAAFAIE > BAGRE ERZFRBEE
W o IR T IERUEL o (FE D BARTUARLRE
http://stackoverflow.com/questions/11853396/google-go-lang-assignment-order)

Y4 KA bufio L TAELEMAF B 7IE X 53K o scanner R A% & A AR
— o CRBA AT LV RAT R 5 A AT XA AR Rk o

2AE AT E F A E bufio.Scanner XA T F input ©

input := bufio.NewScanner(os.Stdin)

% EMET AR EMATIRIA R o KB input.scan() ° BFIRANT —AT » HHkiTK
B ATIHE 5 HIEG AN Z T VAR A input.Text() 443 ° scan HE&K{1E P —ITHERE true *
FH MR E false ©

EMTFCRECIEZT 28 printf H3 > fmt.printf Rt — LR K K= A& Kb d - %%
HOBNABERNMAFHE » BB LA BB TE R o E 5L ET R F
" (conversion character) °* B XA B 5 FER—NF 8 o ZANBIF 0 %d ZFAT BT
KATH —MERRMEE - @ ows MR TRTHF & BB LZGEEIA o

printf A — KX F4EH » Gof/F RARZ A1 (verb) o TEEKZARZ R T ZENHA
o BRETRT T RS M


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

%d T3 ) B

%X, %0, %b T iAo 2 F LK

%f, %g, %e FEK 3.141593 3.141592653589793 3.141593e+00
%t AR rueéKLfalse

%C F# (rune) (Unicoded k)

%S FR B

%Q HFR5] 58 FH B "abc" KA £ 5] T FH ¢!

%V TZ698 A% X (natural format)

%T TEHEAY

%% FRENT TS (BHRER)

dupt R FHEFTEEHMNEM \t PRTH \n - FHEFTBHLETREAZERKRT
RFF%% LT/ (escap sequences) ° FKINFILT » printf FE#4T o BHRH » AF
T SRR RE > 42 log.Printf #7 fmt.Errorf ° #FKRA fmt.Printf 894 XALAEN] o
VA 1n %R XA REL > W8 println 897 X 0 AR o 27 % 8975 KM RAL A%k - 7
ERIG =N o (FE:B% £ 48 fomart > 1n 18 line ° )

BT ERAMAFEMA T IRIEIE » o @B FH T > AN — AP B2 U PR
PE o dup 7 B 09 T AR IE BAR AR A1E A os. open AT &M B G SU#F » HBIEEA] -

gopl.io/ch1/dup2




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

import (
"bufio"
llfmtll

IIOSH

func main() {
counts := (map[string]int)
files := os.Args[1:]
if (files) == {
countLines(os.Stdin, counts)
} else {
for _, arg :

range files {

f, err := os.0pen(arg)

if err I= {
fmt.Fprintf(os.Stderr, "dup2: %v\n'", err)
continue

}
countLines(f, counts)
f.Close()

}

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

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

}

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

os.open HER B HAE o F— AMMEAMAT I 89 T *os.File ) > HBM scanner HE o

os.open REEH AMEZNE error XHME o R err FTREM ni1 (R AL T
A EEFT EZHNULL) » AR A TR AT I o BT » AR XL R > ABAMA close *
%A ABRRERAPTA TR o AMRETE > R err BIATRE nil ° HAAAT I AR
5T o WAFILT » 4 RMEMETATER A o RAERLEEFTHEL > REML

A Fprintf A THEEZERB KA RNEOHE wv > O EHZFAITF—F7Z 8 R

J& dup BBELIET =N 5 continue 18 4] BLIEBLE] for FEINEY T AT AT o



AT TBIRBRFESEG R s ApAG—LTH A ERHTHRLE » L/ H LY
A& 0 %A E os.open REEJ4EIRAME 0 KA 0 A& input.Scan B IAEF 0 KRR TR
AR FABEATZE T HIRLE o BN 2ERITHRZE ST BILH - 54T FEAANZ
xR 3 o

2% countLines M EH B AT o K L4589 T £ (package-level entities) =T
VLB E o FARFaL AR o (FE D RTFEAGHE TGN

map A —/~W make &ﬁiﬁ’lgé@i@‘@%’#@ 895 A o map 4’Fﬂ7ﬂ]£‘%ﬂ%ﬁ%‘%ﬁ‘liﬁﬁ » % H IR
ARG —mFE N (copy > HFAAK) » HWEM KK map /&2 BIE LM 49 EAT15
P R E REAT T VAR F A ) map F AR o £EATBIFF 0 countLines FE

®] counts EANBGME 0 LA main REAE| o (FE  EMTC++Ee 5] Arik > £ L35
HAB—NEHT > ERRFHEIEER —RAHZ)

dup B9 AT AR ARA AR KRB 0 HRBFE RIS RS AT o it b ZEREFTUAL
BEBEREOMALSE c BH B —ANT ik A ARELTMARKERIALT » —R5
BIASAT > RBRAIEEN] o TE@XAMA > dups * AL R o XT3 A

T ReadFile H3k (%Q’T‘ io/ioutil @) ’ %iiﬂligii/f*éﬁ/i\%ﬁﬂg > strings.Split %
RieF e RTFEOWA o ( Split B9 1E R & AT LR B 89 strings.Join AR o)

KB T dups ° B> BT ReadFile REFELH LA A%k > AR EIHE LT XL
P RamtrEmon o ok AT ERE AL —RLAR > HF LSS nain HL o

gopl.io/ch1/dup3



package main

import (
llfmtll
"io/ioutil"
”OS”

"strings"

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

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

ReadFile R B E—NF T H (byte slice) » oM EiEHA string * T A
R strings.split 23] c KN 23 54T FehBF A $FF Tk o

£, E s pufio.Scanner * ioutil.ReadFile #7 ioutil.writeFile #R1%

B *os.File 89 Read A7 write 7 ik » 12% » K% A5 QAR Y & 2 308 A AR LKL
(lower-level) &%k o 5% (higher-level) &%k > 1% bufio 47 io/ioutil &L PT2ALAGAR
o HAeREEH X o

% 1.4 57 dupz 0 HILE 4TI AT R S A o



1.4. GIF 3 &

T @5 2% TGois E ir £ E L ajimageiX Mpackagety Al ik » KM SABZ MO RER— A
7| 89 bit-mapped & » ARE I X LB R %A —ANGIF3 & o RATAE RGBS F ] 4 B
(Lissajous figures) » & ## 2 % £ £ 1960F K 694 &% T B A6 — ALK o €2 HKkT

BEAANGE LR PTFEAGEE > thde AASINEZ RS A Exihfeyi &= 268 o B

1152 LA 0 — AN F

Figure 1.1. Four Lissajous figures.

BRI REINMEFNER TR A ERMBEELHE —AGIFASL T (18 . /lissajous
> output.gif w4 ) o T@AGIFE% 3% :

REAREELENAT —Fag4H » eLconst® B » structE MR LA » B 45580 o fo KA1
BECHPFRR—H > B—AMBFEETHFEFKERL - IEBMARIN R AERX L H £ IHLHA
— T LB ET LB FmIbiAg o

gopl.io/ch1/lissajous

// Lissajous generates GIF animations of random Lissajous figures.

package main

import (
"image"
"image/color"
"image/gif"
nig"



llmathll
"math/rand"

IIOSH

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

const (
whiteIndex

0 // first color in palette

blackIndex = 1 // next color in palette

func main() {

// The sequence of images is deterministic unless we seed

// the pseudo-random number generator using the current time.
// Thanks to Randall McPherson for pointing out the omission.
rand.Seed(time.Now().UTC().UnixNano())

lissajous(os.Stdout)

func lissajous(out io.Writer) {

const (

cycles =

res

size

nframes =

delay

5

// number of complete x oscillator revolutions

0.001 // angular resolution

100 // image canvas covers [-size..+size]

64
8

// number of animation frames
// 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 1 := 0; 1 < nframes; i++ {
rect := image.Rect(0, 0, 2*size+l, 2*size+1)
img := image.NewPaletted(rect, palette)

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)
}
phase += 0.1

anim.Delay =

anim.Image =

}

append(anim.Delay, delay)
append(anim.Image, img)

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

% & Alimport T — 4~

&
= 4

%

e84 % % tpackagett » tu4eimage/color (image#color®

42
ANEAE) o MEERMNAEFZRAREMAAEBERTZIAGIT L o ATL S KA1 E color.White

SREER & SECTE

=24

P

image/color &, 2.8 % ¥ » F] ®gif. GIF £ & Timage/gifL 269 % & o



BARFEGFEFPALET —AINFT M FELRABRFRIFSETHBLARLT
fLogfE > o B2 s Mgk ~ R c FZFAFR T F AR HIAE SLRH] > FTdR &
FELEENOFPHRATALEFLN » RERLTAERT 5 AT UL RIARAR » ARZZMF
THRABAERKKAR - BATFEEAGBELAE—MRFE - FHRERF—ANEZH
booleanf& o

nmmMMm{ﬁmwmﬂ}ﬁ@&iﬁi%%&ﬁ%%ﬁéﬁ%<4%M41%ﬁ%%)oﬁ
R EBIGoIET W E SRR —F Bk o XL AH 4 )T —slicen B » B H 4R
A& — /A struct% # IR o

gif GIFZ —Astruct XA (5544% ) ostruct2—AEREFEOESL  FRAHEBESL
FE —Asstruct T AL BATA— AR — 69 £ L AT - animsZ — A gif. GIF £ & &9struct T £ -
ARG ke R—struct® £ 0 JF B H A3 T £ LoopCountF & &% & A nframes 5 3
CHFERLWZEANE A XK T o struct AR T Z T AU —A A ()RBATIZFE > 3%
Bt e M ANBRAEE 4 F B X3 £ 4 T animiX A struct®) Delay#7Image & ©

lissajous %k M 3R A M 2 4 £ 89forfa 35 o SN BRI R PEIR6AR » H— RAR L R— LMk EY
H@mf o CERT —DNES AR EH201 201K BER > G &fe B & o AT EA LK
KINXEH L RME (LA Epalette 8 HOME) » REEXMNRXBHZGE - vﬁ:b’(f’]“/;'i—
PETAR A R—kFT AR » FH— LB EREAHZE - L4 R 2appendB| L ATERZE o
KA1 2] Tappend(%2%4.2.1)A & &%k 0 ¥ % RappendZlanim ¥ 8 #i 7] & K& ﬂ‘-uxﬁ
A EKIN6980ms hY 2L R4 o JE I 45 ifﬁfrﬁﬁ’? ERMEWAmAHETGIFA KR T » FHLERE A

WA - outZ AT E Ajo.Writer2 A » INRA I FfBEEREFRS B iz - RBERINHK
T VA 345 F o

A B iR B AR AR o xBhm kA2 A sin 2k o yihim Ik & OB 520K o 42 3 A8 st x 69 1R IR R
—AN0-38G FEAUIE » 4 A AL L — AN EAL » A 303 09 B — W Z B73E dm o AIR & — A EX
5 R AR T PRI o H—F €A 218 Al SetColorindexk A (x, y) 2k K2 &, o

main % %8 A lissajous %3k » A€k @ir A B AT HE L FIAT @RI NG AS2EE11F
7 & —AGIF# & o

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

%] 1.5 1 AT @M Lissajoust2/F I E EAR - B EHAKE o AT A
Fl color.RGBA{GXRR, 0xGG, 0xBB, Oxff} FRKAFF| #rreeBB X M E@AH » =TS F 9 F/HF 8 4

PR AL~ g~ Bk o

%51 1.6 © 5 Lissajoust /7 » SR e K ERE E M E > KRG 15 2% SetColorindex
MBEZANSEK AREILTERE -
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1.5. KRELURL

2t TR G AR R R 0 5 B LR L6945 &An i AR IHF A A —H EE - GoiE E £netX
A~3% Kpackage® # 8y T4 T — £ 7| 89package kB X F 1 » 418 Bl X 85T L 8 1 £ 30 )
MR EAT S BTUBIEREGMEEE s REMRSERF c EXEFRT > Goiz s &
A FREN (EENEFLNRB) SALLIFA -

AT R EREFRATHTTPRIGE &6 75 X » T @4 — w642 Ffetch » A7 H R
st #url » FE LR UARATIR B R - AT B KRR Tourl B (FE : unix Te—AA
k) ZhttpF R T R > BRTdimancurl) ° SR> curlREAHRE S E L FE » LELARK
B AR c IAEBIZBEES S RWAE o

gopl.io/ch1/fetch

package main

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

)

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

if err 1= {
fmt.Fprintf(os.Stderr, "fetch: %v\n", err)
0s.Exit(1)

}

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

if err 1= {
fmt.Fprintf(os.Stderr, "fetch: reading %s: %v\n'", url, err)
0s.Exit (1)

}

fmt.Printf("%s", b)

A5 A package T F AT &4 s net/httpA=iof/ioutil & » hitp.Get X # &L 4| ZBHTTP4 K
B 3 e BRI LR ZA B4 > AL S ferespE MR T AT 5] 5 ] 89F RE R - respty
BodyF & L4 — T2 89 R % % °h 52 A © ioutil. ReadAll & & M response T i B3] 438 ) &



¥ ALZERRBETEDF ° resp.Body.Close % HlresptBodyii » 7k % IR # & » Printf &k %k &
KERDE R B R BAT o

$ go build gopl.io/chil/fetch

$ ./fetch http://gopl.io

<html>

<head>

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

HTTP#E R R RILT 6945 » 242 T @ XA LR ¢

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

FE D ERRAG MBI TRE 5 TILZA 4% > T @EWindows T E474F 2 89444243
fa. -

S .

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

{ S—

T A K WUR B > &A1 A2 54T A T os.Exitik $ sk &k # 42 > H Bk B — /Sstatus4d i 4 o
HAEH1 o

%] 1.7 © 4R Mio.Copy(dst, src) & Asrc P LA & » H K2 2 6925 R 5 A 2ldstF > 2
A & F R A2H] F F 69ioutil. ReadAll sk # N »f k2 £ ¥y 1k 3] os.Stdout » # % F —4NE P R
(BlF 9 89b) kBfk o 2fF4 Fio.CopyR &4 R F 6944% o

%5 1.8 1 5 fetchX N0 » 4o RAT AU B ZAA nttp:// BTREE » A X Aurlhe Bz
AR o 1R 7T 784 A % strings.HasPrefixiX A~ & % o

%51 1.9 1 & fetchdT Fp HHTTP L 69K A 45 » T A Mresp.Status & £43 2| %K A5 o



1.6. X KR I % ~URL

GoEERAZEHERHMTOFMAEIL AL REY L - FRARI—AKREH » £HEN
FAENFEFTEEITHE o LEZRN AKX ZHEH KK — T Goid 5 L #goroutinefs
channel °

T i 89 %) Ffetchall » =77 & 1 ¥ 89 fetch#2 5 AT B8 TAE A K — 2 > fetchall 89 4% 5l 2 £ T
VAR X RIPTAH GURL » BT AAR 7 09 S JAT BT 18] R 248 1 04T B 8] 5k K 69 A8 — AME
% » A7 @ 89 fetchA2 5 AT B 18] | & AT A 4E % AT BT H] 2 e o fetchall#2 /5 R 24T RRELEY A &
KA Fe B G 0FA] » RAB AT ARARAT P RILEG A & o

gopl.io/ch1/fetchall




// Fetchall fetches URLs in parallel and reports their times and sizes.
package main

import (
"fmt"
llioll
"io/ioutil"
"net/http"
IIOSH

n time"

func main() {
start := time.Now()
ch := (chan string)
for _, url := range os.Args[1:] {
go fetch(url, ch) // start a goroutine
}
for range os.Args[1:] {
fmt.Println(<-ch) // receive from channel ch

}
fmt.Printf("%.2fs elapsed\n", time.Since(start).Seconds())

func fetch(url string, ch chan<- string) {
start := time.Now()
resp, err := http.Get(url)
if err I= {
ch <- fmt.Sprint(err) // send to channel ch
return
}
nbytes, err := io.Copy(ioutil.Discard, resp.Body)
resp.Body.Close() // don't leak resources
if err I= {
ch <- fmt.Sprintf("while reading %s: %v'", url, err)
return
}
secs := time.Since(start).Seconds()
ch <- fmt.Sprintf("%.2fs %7d %s", secs, nbytes, url)

T @&  fetchall & 15 K JUAS Mok -

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

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

0.48s elapsed



goroutine & —#+ & £ 89 3 L A7 7 X » Mmchannel £ M % £ goroutineX_ 7] # 47 4 4% 3% o
main & & K & L1217 £ — I goroutine ¥ » fgo function ] & = 4] 2 — 4N #7 d9 goroutine » It &
X AN#7 8 goroutine F AT XA K 4L o

main& & F Almake & £ €1 & T — M% i string £ & 4 # 8 channel » & — M S 475 % 0 &
ﬂ]ifﬁ}ﬂgo A~ %4t F k) 3 —/~goroutine » F Bk & £ 4£ X A goroutine 5+ ¥ AT http.Get 7
% o XA F 2 89i0.Copy & derh & 69Body A 4% N %lioutil.Discard# A+ (FiE : T lde
BAREAE—AN3RAA > TAGEDE — LR FRGHIE) > AARNTRZEIANAFEET
FTHR EEAXFBRZELAR o & S5 KRB R EH > fetch & FAF 242 chiX A~channel 2.5
A—ANFHE > wmain® ik L8 F = Morf Ik L H 4T channel 28 XA F/F & -

% — 4~goroutine % iX /£ — 4~channel L #send & & receive#& fF i » X /~goroutine 4 ' % 72
A4 > A% % —4-goroutineff i A~channel 25 A ~ 440k » X # A ~goroutine 4 & 4k 42
MATchannel# 15 8938 4 o £ AN FF » &*Afetch&;%ﬁﬁ#ﬁnﬁﬂirgﬁé\ﬁchannelii
% — M (ch <- expression) » £ %%k fl 7t 4L 48 (<-ch) o ZAEF P KA1 K main & %k 4
BT A fetch & 4% @1 69 F 55 % » =T vA%E %, 72 goroutine 7 F #AT % & A 7 A BT main i $042 A 18
H oo

%451 110 R—AEAEZIER KRG M S > AT F R RH M 35 0% 5 R % A
URL#ATAmER > EFARNBAAGARKG LS > FRERRRI G AL ATEAE—
B ASEAT PG o e g Rl o ST AT o

%3 111 : ffatchall® ZiX4 A ¥ — 8y £ 47 & > tbdeit F £ alexa.com® L8 7 K35 2
BELSEAT) o R — AWML A A E R » RBFEREAAMITA ? (Section8.9 Rkl T /& X A
BT R AF ) o



1.7. Web /R %

GoiEZ 89N & ﬁ&ﬁ%~4£Mmm%wwﬁ%”x FAFEE - LAV T N2 ET
— AR E R BARES RO ARE S AT A P IEA G FGURL © ode A P15 7] 89 &
http://localhost:8000/hello » A% 4 #A & £ URL.Path = "hello" °

gopl.io/ch1/serveri

// Serverl is a minimal "echo" server.
package main

import (
"fmt"
lllogll
"net/http"
)

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

3

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

3

EMNAR TATATRBHLEZILT —MWeb/R FA2)7 » BAES 5 T E L7 ZTEH K
MZART KE LA - main®& 33§ PT A K 3% B /8542 T 6915 K fohandler X &k L B ek » /7 k89
HREEATA K EB LAt A LagiE K > RS %9780005% 0 o X %5 X AR %6945 KT
— A http.Request £ 893 £ » BAMEF O TH L O— A48 XFH » £ Pk ants R4
FEHURL - S FRBNEAME B0 » IAF R LW Shandler B k43 » IANAHL L
F/helloix N~ #&42 A RAGURL T AT sk » AL R #EBlam F o X ZRATA 69 Zdr 4
$ A A fmt.Fprintf - Web/R % &£ $7.7F T & 169 4 ik -

L RAVE G G BATREIANREGAEF o ho ARG BAE A % AMac OS XE & Linux » AR & £ & 474
AW KRB E—ANRIES 2 BpT1LA2 )5 ) LM E S G > windows T T VAL B 9F— AN AT 5
O R EATRAE o

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

ELETV 3@‘ & Qf'%}ili F 1%11.\7


http://localhost:8000/hello

$ go build gopl.io/chil/fetch

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

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

AT VABABEARN TR EZFFZANURL » REFHEDLER > wE1.2:

localhost:8000 X
C # localhost: 8000

URL.Path = "/"

Figure 1.2. A response from the echo server.

FEIXAR 50 ot b & Aodd b AR E G b o —F hik 52 M 6945 7T 15 9] B url s e 32 AR
Botbde» TOAIXMRABETRAEGAE » 22 oxtF5 Ry RFE#THE - tURLHF K
%R A 84 B FURLK G P89 8R40 » B4 2t /countiZ ANURL A 7 7] &1k b o

gopl.io/ch1/server?2




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

package main

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

)

var mu sync.Mutex
var count int

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

// 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()

BANR G B A AAE R LR E o ARBH R EGurl R B 28 A KR 8 &4 2 /countiX Aurl 49
1% K2R ElcounteriX AN & 4k > 38 8urlAR 218 A BRI L I K 2 o 4o R AR 8945 Kpattern £
VA% R o AR 4 BT vA%url ) BT 48 A9 url R A8 A IR fie o A R ERAHE > MF BH—
RIME R AR & 5 A2 —Agoroutine » EH RS BT UE —H AL E E MER - A
HEHZFELT » Bhe B8 H & AFRE —8 %] & £ #FHcount » AR Z X AME T 48 3F R 20 E 74 30
Wi s INMNRFTREIIZA AN EWbug: £AEMH (HR9.1) « ATHELZIANFA > K
A1 86 MARIE B RS 2T 2 899k % R A8A — A goroutine » X AT KA 2 69mu.Lock()F=
mu.Unlock()18 A ¥ 15 skcount®y T AT A B PR B 8 « FAFFRMNE2R—FHBREFT T

’Ego

TaA—/2HE T F > handler® 2k & 4ei% K 8 http K F= 1% K e form2LIE #R4T 5P % »
AT Mg A S Fe BRI AR S 4 7AE -

gopl.io/ch1/server3




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] = %g\n", k, v)
}
fmt.Fprintf(w, "Host = %qg\n", r.Host)
fmt.Fprintf(w, "RemoteAddr = %q\n", r.RemoteAddr)
if err := r.ParseForm(); err != {
log.Print(err)

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

fmt.Fprintf(w, "Form[%q] = %q\n", k, v)
3

A1 A http.RequestiX I struct 269 FE ki tE T@ZXHEH AR :

GET /?g=query HTTP/1.1

Header["Accept-Encoding"] = ["gzip, deflate, sdch"] Header["Accept-Language"] = ["en-US, e
Header["Connection"] = ["keep-alive"]

Header["Accept"] = ["text/html,application/xhtml+xml,application/xml;..."] Header["User-A
RemoteAddr = "127.0.0.1:59911"

Form["q"] = [“query"]

(| - o]

T VA B X ZegParseFormikk £/ TifiE 4 P - GOt 5 AFRAF — /N £ 8915 8 4 %VF%J
MEIReg & F BRI AR AT @ 0 X — B4R A ERA AL o ﬁn’l] AR T @R
B (AREFARARRKT —X)

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

RiffeParseForm% &+ ATEXAD & Jafa 3 » H BT A RAlerr N T Z9/E A 3k » X 2 Z4R
A o BNV E2.7F b v ARAE A 3k o

LR BNAB TRS TRGERBM BB AR AR E AT o it @] @ 89 fetch#2 )7 »
FEHTTP& k2 £ 45 # N 3] T os.Stdout  lissajous#2 5 E &A1 4 & 69 &£ — U o fetchall# )5
0 742955 THTTPH A ~Body *» RATTHE T — ’F“h/’ Body#y K s » AN e 0h 2
Body# 1 2| Tioutil.Discard ° /£ A& ¥ é9web/R % 3 #2 /5 F I & fmt.Fprintf A4 5 2] 7
http.ResponseWriter ¥+ ©

R =% ﬂ@%i%ﬁﬁ%*t”ﬁ’%Mﬂ§%~ki@%%u’W§€Mﬁ%m%£~
AR AR RS B B AR T A R o AN v W 4Eio. Writer » £7.1%F P &%t o



GoBZHHEOMHAERFTETHMB» AT AR EH LHAE R 2 - IERAH £ 35X
¥ Hyweb/R % & fn 2 AT 5 #lissajous Rk & S Ae k » XHGIF# & T A E BIHTTPH & P
S MR AR R R o REAEweb/R % R 9 RAG Ee X T @ JUIT o

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

3
http.HandleFunc("/", handler)

Bk A —FENT K :
http.HandleFunc("/", func(w http.ResponseWriter, r *http.Request) {

lissajous(w)

1)

HandleFunc & %89 5 — A5 $0E — AN R 8) @48 » kb2 — AN A B 2 LB G R4k o
BHAERNEAEE6F F A

MR AR Z G 0 £ R B 5 M hitp://localhost:8000 © HRARBANZ AT @ AR T XA F 2|
—MEB1 3G F o

lissajous (201x201) X

il

0

OB

Figure 1.3. Animated Lissajous figures in a browser.

%] 112 ¢ 5 &Lissajourfk % > MURLZEIE & » tde R T 447 1] http://localhost:8000/7?
cycles=20 EANURL » &4 7 9] 7T XA 42 5 2 89 cycles BRIN 9515 X A 20 o F4F 6 4 ) 5
= VAR il strconv.Atoi &% 4k © 4% 7T vA £ godoc E & A strconv.Atoi#9 ¥ ta i 8] o


http://localhost:8000
http://localhost:8000/?cycles=20
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1.8. K= &£ %

AZHGOEEMT —ENB > GoB e RE7BAEARYGERTREREEE o A¥ 2B A H
Bl A FAB— R LN I EE SR ZEONEZA > TAFANR LR o

FEHRAR . ERZRNANE TiftEdl fofor » 122 %A 1R Blswitch % B %4F - LEZ— AR E£8
switch &% - :

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

L1455 D Ag AR > B)F 2 agcoinflip R #R B LAY R RE 89 & R 0 H—McasedR &t i — AR
B4R REEFELEE > GoE s ARE LI ANE R — /N cases Bbreak * &5 KIAMATA
case/c M ZHIE ) 2 A BB W o BAT o Lo RARAZARAR G JUA case B AT Bl — & #6945 >
%8 T2 M5 E— Mallthrough® 4) k & & XA KIANATA o it fallthrough® 8) £ —#x 89
A2 PRy R E o

Goig & Z #switchik T A R #ptE 2t £ (i%7% : switch T 4 424k 2 % 0 Bk A truefER% » &
J6 ¥ #~caset) & ik AArtrue st 470bax) s TAABET 2| S &4 » R E BT 2@ 5/
if else—#% » T @& — M| F -

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

return -

& AP X M Ktag switch(tagless switch) ; X Feswitch true & F 49 o

forAmifiz 4148 6] — 4 - switchlo T A KR —AH AN T EFH > —NAF KRR ~ WIEE
G RE—ARFRREEE RECIETEE) o



break#econtinuei® 4] £ X L1244 o fo L €& F T #9breakf=continue—# > break & F b7 %
A PEIR » I IATIRIRZ B 89 N & » fmcontinue&Bkid % ATHA IR » B AT T — KA
IR0 A AE IR T T AdEIfordB IR o & 7T vA R k4% #lswitchfselectid ¢ (X /& 29 3]) » &
1.37 ¥ &A1A % > continue2 ¥z A B 69 PEIR » 4o R ERATB BT 95T E MR B PEIREG4E » &
AT vAfE A 2 8942 B Je Elabel » X A break#econtinuest 7T VAR 3B & 411 89 48 7% %k continue#=
breakft A o XAARLER S1RgototB a7 9EM T o TR > —fRF R LT LB L4
R o XAARITH B S AL BIALE A R KA P o

oo R L KA EPEARNT AR T @IS — MR ER AL F o B Astruct £ F A
WIEFK o TARN ERLZMstruct— ML F « AT FTRAEZIH AT =4 ik

iU

=

type Point struct {
X, Y int
}

var p Point

KUFAPGLRBEEH =TT -
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FikFedET o F kR e L AR KB — K R o Goid T B IR AF 2R 69 & 77 A T A X Bk B
EE—MHGLER c AENFERMNAF @A FTH o BoZ—FmE LA » ZHRA T
BNAREG 7 XN AR BERRGBRA LA » TAXSENGEARERN > M AFELZENR
B ko FLEFTLF@MERARLEAR -

¢, (packages) : Goi& & 424t 7 —&ik4F A f9package @ H H & Hpackage & T AY A &9 o
GoBEHRECLZANEH AN FTRIEMKS - TAGOE T REKR F KFLTHAN LA
packagek 5 & M1 8 TEGRA o @ XARFH » KA1 2 WA — % F L4744 & N 8package * 12
REZAFBRESRTREEA XA > RARNTEEZFOREN D EZLM—FRG K4 o

BG4S — RSB L > B AL E—TRERLCEHA TRAMNE T AR 31K L &%
o 7 AR F A o AR VAL https://golang.org/pkg #= https://godoc.org 3% 2l 7 & & F= 7k K
5 #package ° godociX A~ T A 7T VATEAR B A2 A3y AT J A7 R B 6 LA o tde T @ XA
B1F o


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

$ 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.

AR KNI CARINI T ARG LEHERZINRIFGIE - 2H—IPREK
ZAE—NREARFAT A ERLEZ AT IR o REFHRETE > AAHAZILEARAZTLHEL
godociZ # 69 T A& 2] » H B A PATH A0 2R X &2 H o BARTLAAE10.74 -

SATERBETAR 7+ ..+ RBE > FMEECRZEBT —H o £ —F K09 2HE A E
TR X > XA — KRB FAERGEELFLRWEF S OF > RBELEATAHE L/l o £

AT TR 2B s FTARRAEEZHET BHRANEHE o
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GoiE A LM tpAZ BT —H » — MR FREERES DR HERSY - TERAEME
F 6 ik Ae BE B AR RIR R R AKX o AR RBBRE A HAREWERFER L0
I LM o RIGAE Riffefor X 842415 o) R AL o did] R & KOG PAT AR - KRB $ MB 6K
MRB| = A HEF o AERB G REFEN o HEVAR A A &89 7 KA o

KNCRETOET OB FFEETREGIT « EATF » KATBFEAH LGRS Lus 4
F@—kay o HAFHALFA AL EBOM L AR TIORY 4609 5k R IE 4
WETA R R E R T AATREETFGoES AFMNET -
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GOEZFHREL - TEL - FEL RAVL - BOKRSTFOLENANGL » HBBH—/
LN — NG FLRA—NFE (UnicodeF &) KT RISk » B@TUREZ
REGFF ~ BRFXTRE - K5 FE 5 FEHLFRF Y : heapSortinHeapsort-& & A~ F
Fl 694 5 o

GoiE 5 F X Miffeswitch®) k42 FH 254N+ X FARATAZTXLLF » At T 5544
AL A o

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

Wk s BH KA30E AR L L F 5 thdwintfotrued » T2 AEM T ~ AR F R o

MEFE: true false iota nil

MHEEXA: int int8 int16 int32 int64
uint uint8 uint16 uint32 uint64 uintptr
float32 float64 complex128 complex64
bool byte rune string error

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

RERNFERALE LG L FHILRETF > RTRAEZTLF EHEAECA] o £ — k9=
PEHELCNELAER ELH » 22T 2 &8 F 13 Mgl A2E LR -

R AL FRLEJFAREL > B L2ECHHAL RN K o 4o R AL ZHFIER T L >
AR 2/ S AT ELOGPT A XA PART RG] o L F Tk FHGR VB RET L FEEIIGT
W o e R—ANLFRRKEFEHEF KR (FE: LAREJZFOPRTLNERLT s ORF
BRERFUAEORLTF) » MACK AT HE » LIZVLT AN G717 > Bl defmt &89
Printf & 3£ § 169 » Tl EMtE IRz 1H o BRSO L F— MK EERA D5 FHE o

LFORBERRZHRA > ZRGoBETHRBARERXMNEIGLT » St THFTEALLL
B RERFEAEIZRNEL T » M T ATk #theLooplndexd % o B H kit » R —/
2 FHERBLER K » A ALk 2R KRG L FR2FHEFL o



EAME GolB TP RMEHAEMN EX 4L 0 B LFHIUAAEFAARGEL LA KRB
2 AR EA TRI&5 % o Bk » iz 4 & A QuoteRuneToASClI#=parseRequestLine
A KA % 0 12 & — A2 4 Fquote_rune_to_ASClIf»parse_request_lineiX #6944 o

7 ZASCIATHTML X A% 89 48 9513 1] 8 %48 Al K5 RE 6 5 % > BT REBEARA

htmlEscape * HTMLEscape #.escapeHTML * 12 & & escapeHtml °
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E}]wf‘ﬁ&i?%ﬁ/%éﬁkﬂ’a—ﬁ’\ﬁ%uﬁ*ﬁ >R B GolE T L RA WA LA F

i& &) @ var ~ const ~ type#=func ° JX‘I/’ REE~FE S R RE TR LG E o X —
EMNEZAN R EREUNGER  F_T R RFENEFA > ZRTK TR/ RGFNA -

—NGoRBFhE AT L — MRS ML goHy TG 4G R T o FNRITHAE é@)‘f’
BAAE 6] 48 » AR IR LA A B TR 6, o 6,5 BRE 6) X UG Aimportid 6] S ARG L B &
REAQL—RGEN ~ TF ~FF > [ FYE6) > @— R EF LA 5 945 6] 8915
EXEE (FE: ARARGLFTMNLRAAFAIEFTRIER) o Flde » T@EHTFE A

T—AFE—PMREFANEE

gopl.io/ch2/boiling

package main
import "fmt"
const boilingF =

func main() {
var f = boilingF
var ¢ = (f - ) /
fmt.Printf("boiling point = %g°F or %g°C\n", f, c)

H & # EboilingFZ £ B — R TEHEF HAESF AL > RBEfAcAANTE A Emain&ik A3 7= 9
B ERRBE BN - EO—RFBEPEGFNGLFTEEN O ZGENRIATIZR > @
R RAAZAE o 7 BB 6] BT A2 09 R S P 35 9] o AR PLZTF 0 B30 B B A9 L ek R At e R # AR
RN B9 S B AR 9] o

— A BB P — A REE T AT A (B FE R RS R B R - —
AT 3 09 R EA ] & Ar 6,8 R BT UEG RFAR AR, o o R RWE AR EE » AR LR EET] &
A o PAT H BN R F G 5B — N8 48 IR T AT A B & Blreturni& ©14E 6] » 4o R
BABREE G M EPATE RERE > RABEE R XA F o

EMECEZFHIRS JRFFAFRJIFZOARNGHEFT » EFEFTH R T BRIZYA XY -
RERAMEMBBET - TONTOCHBHNK T REHBROLEEZH > IHFCRAFTEZHET L —
Ko TAE S AT % RWAER o £ZXABFF > maink st BA T M KfToC&kEk > 5%
AR R A2 By 3R T LA A E AR A AR R E A S o



gopl.io/ch2/ftoc

// Ftoc prints two Fahrenheit-to-Celsius conversions.
package main

import "fmt"

func main() {
const freezingF, boilingF = 32.0, 212.0
fmt.Printf("%g°F = %g°C\n", freezingF, fToC(freezingF)) // "32°F = 0°C"
fmt.Printf("%g°F = %g°C\n", boilingF, fToC(boilingF)) // "212°F = 100°C"

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



2-3- /‘E %

varF i ) TG — MR T LA T > ARG L EMm— LT HERERT W
e TEFRAN—MKIEELT !

A PR R = RE XN AN TUEB LT G —A o ke R AR ERLAIZ A > B 2GR
MBI R A RN RIS TEHERNZE c o RmbibRE XA % > A 2% ARG 46161z T
FTo HEARNTENRORMBRA AREXA T E R R Afalse » FH$ R AR GR
BEEFRE » HoRI AEXR (&isslice ~ 84 ~ map ~ chanfe &$k) T &t 89 K482
nil o A REMWIRF RS KRB 2 2 69 R A BT ERFBRA A 217 KA 89 R4E -

BB BACAH T AR EANF VR T EERL — AR E LM BAGOES T RAL
AL B o HA BT ABACIE 5 RIS > @ BT A4 A 3% ho 1 9P TAR 69 AT 4R T 4%
DREMTEGEEITA © Blde :

var s string
fmt.Println(s)

HEAR AT B — A% BB o @ TR SRR AR T s 0477 o Got S AL R & %
PR A R R B L BT OURIE R IR A BB R — O EA K
B AR A o

ATALE—ANFREGPRREFRA BT E > XA — Bkt iii X F A mBlL—mT
FowRABHENTEOEA > BT UFASAXBRRGTE (XA ik i
)

var i, j, k int
var b, f, s = 7 , "'four"

MBI ER R XNTUAREFT O EREZOREX o £ AEFF AT E2Emain A 2 & EHATAT
TR A <§2.6.2) s BT E 5 B AR S AR AT B 09 AR R 451k o

—ATFLTARLRR —ANRE o & RFEEE 8 5 AR AR

var f, err = os.0pen(name)
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ERFAI; s A—MHEARMETEEFRABGOHBXNTATE Al AR TE -  EREF
= AR HAFNE T TEOXARERZXXNRAHES o T @ LlissajousH T 89 =4
MEtEryiEeg (§1.4)

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

ARG ENEL  METEAFHES 2R TRIFFHEHIIRT EHFE AFmELIL o vark
ANGERBGEAEZATERZILIARBRET T ETRA T » AH RN T EMHE W ZH R @M
WAL R BT o

i:=

var boiling float64 =
var names []string
var err error

var p Point

Favarb R FHEG — M METEFHEHSLTAARE Afmbit—ATE :

{2 AR B S AT & 69 7 R & RA R T AR 5 RS TR #3642 A > Padeforid
&) 89 118 I 89 #1410 18 6] 36 5

HiE T R AT EENIES » AR AT FRMEINE c WRBRASAT RN E AL
B 5 EMM (§2.4.1) » BAAKA DS Rk XAKML £iD 4B BHENTE

Fotifivar RO TS FHBEH—H > HETFF WE 0T U KGR 44k 5 A fainds
L& & » 12T @490s.0pen: Zif F 3% & & A AE

f, err := o0s.0pen(name)
if err I= {
return err
}
f.Close()

REIA NG T  HETEFALELNTETRFIAELFHAZRR]F A o 4o
RA—LCEEMRNPEIERFALT (§27) » MaMEaTEFNEgtI L2
BT ERAARMBITAT o



ETEGREGF > F—NEGFERATinfrer@ANEE o £EFH-ANBGRFA Tout—IME 2 >
RIG 3 2 F A agerr#t AT T MALIRAE o

in, err := os.Open(infile)

out, err := os.Create(outfile)

HETEFAEGFTLAESTEFA—HOLE » TEHHORSK RERFARL

f, err := 0s.0pen(infile)

f, err := os.Create(outfile)

BERGFERF AREATEFRBEgRA LAY S TWRMEIES o

MAEREFNIEORAAACRAERRIAERS ALG L E4 P RMRAFBGFN > L RTE
LI ERFE RN ML AT S NBEGH AL S TAEREHF N — AL E o

2.3.2. 354t

—AEEHE—ARET R EN R XAEG AL ER o LRE L F Y56 R 3
—AREL > RleMIxBI R ZRABAR S REBAARE KT XFIA  Hlox[i|IxfL €
PR R Rk X — AR AR —ANR M RIFBAABINAWMEIE GG £ » ZAPTE
A R ERT— A0 -

Pl

o

—ANEHBERES AT EHRI e — M HNE T T ENGPYOEMEILE - FREEF—A
TEARA A — ARG 122 TH-ATELARAA R G R A KA o BG4 > ZATT A
BHBEELNAE TN ARG R EAREENLT (PRETHLFHE) o

4o F A var x int’ 7 A& 6] F B —AxEE > B R8xERA R (BT EHAAMA) I~ 2 —4
TBEZERT E84T » AT 2 RIE XA Z ~int o WBEABARI A GINt LB 693541 -
e RIGHL FAp s AT DHEHAIRE T EX » AF W pEHRAE TXTEZH A FHIA” o
BBt «p ZA X ZplEA @ T E69ME o — i »p REXNBZREBEAEONTEOMH X2
AINtEBGME > FIRAA p HE—MTF > FIAZEAZRLTARILAERBEFZ T L > &
T EHAGHPTIE @09 T FHIE o

X =

p = &x
fmt.Println(*p)
*p:

fmt.Println(x)



st T REXUENBR——de SR ENFE - AFRRAGEIAFT—CH LN E
— /T E o BT KB AE o

T Z A NARAEARA T FH6948 o Bpi T &l AKX BB AR 0 L2 R X RS AREST o K
Hoht 4R A4E o

fEAaT KA B 45 41 69 RAEAR Znil o e RpIE @O ENARXZTE > ABZ p 1= nil MKAE - FHZ
B ST VAR ATAR MR 0 RA S A SR — T FRAF LNl F 485 o

var X, y int
fmt.Println(&x == &x, &Xx == &y, &X == )

EGoEZT T » BEHRK T AN L E AT R A6 o Hlhe T @ ey XKD » 81X 25
AEEV EART B ECAIGRAAR  BARRApR RN AZIANTE -

var p = f()

func f() *int {

vV =
return &v

R R AR FAT NS R & R R g 45 R

fmt.Println(f() == f())

HAAF4aET —ANEE3it » Bkt RIEIG4AEA S LORH K4 AR T E R P A
AuUEBEAREHFRTEGE - Bl TERANG FHRABAIRAREHRTEOE > RERST EFH
G s TRE—NERZEXF (BE: ZANCEZTF ++v BIEGEMN  XERAZN T RN
15489 B ik 0 inor R B LA MUK F T H )

func incr(p *int) int {

*p++
return *p
}
v =
incr(&v)

fmt.Println(incr(&v))

BREN AR R > A& F R4 ROMEARZTZRZTIHGH L - #
do 0 wp BEE TEVHHLE o IWAFH A ML KT £ TRNTAFAL TR —4NT

\=4

TR BRI AL EGTAGEEFRE S » B LMl T F 2



B % (FE: X EGoE S LB EL S TG T4E) o R AR HA 20 EHNE » REL
Hogl R AL LRI Z A S > Bldeslice ~ mapAachan » £ E MR ~ A A3 0 AR &0 P73
TEi5 %

184t & F Az R “Fflag B KRR ERR AP S ITHARRREN T ZME > MLt

TETRESAEN T ETRARKIAEENEFSF o A THAZ— & £-FEgechorr &

‘F’ s FLEAT %A?fli%{r}/%ﬁ‘f‘iii -n AT RRATRAGBATH > -s sep ATHES BT
T (KIAZER) o TRRZFWARAK » 22 .842 # gopl.io/ch2/echo4 °

gopl.io/ch2/echo4

package main

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

func main() {
flag.Parse()
fmt.Print(strings.Join(flag.Args(), *sep))
if 1*n {
fmt.Println()

A A flag.Bool B 20| E—MH Gt B RAGEHEROTE - CAZANBME  F—ARGG
SR ESEKNL TN Re A %EESLGKIIE (X LAfalse) ﬂi)‘xﬁifrmﬁ%‘(ﬂﬂ‘
RO R AT B o R AP EGTAITANT —AMEXOREELE  REHA -h H -help 5
o MAKITHIARES KN L F ~ R R HIZ & o £40469 » 18 A flag.String & 244 T

BN FHEEVGRELARTE AR LTS ITRES TS RO 5L ~ Kk
fE~ Fo Gl A2 8 o BT P sep Ao n TESH AR AL FATHREIARTENR4 > Ak
SLAR xsep A7 xn Y K 935 4HE K R 4 5] H €A o

fﬁi FrBATEY o sb R AR AR R AR & A f ot 2 89 T AT SR8 A flag.Parse ki %k » Al T £ #H &AM 1w

St T EFOE (XA AKIAE) o T HAFES LG LA ST AT AT IAA
flag.Args() &%k k17 1] > R EME A 2 2 2 — AN F4F & LA 8slice o 4 R £ flag.Parse & £ 47
G AT A BB 4R 0 RIS AT AR X MR A5 B 0 KRG TA M os Exit(2) 4 AL o

1k KA1 3E 47— HechoM X A 4] :



$ go build gopl.io/ch2/echo4
$ ./echo4 a bc def

a bc def

$ ./echo4 -s / a bc def
a/bc/def

$ ./echo4 -n a bc def

a bc def$

$ ./echo4 -help

Usage of ./echo4:

-n omit trailing newline
-s string
separator (default " ")

2.3.3. newH 3%

A—NRETE 5 HLEAAAZNnew R o ZE Nnew(T) A EZ—NTRAEGELZ T
T MBACATERGRME > ABEE T FHA » BEGIE4EAA «7 o

p := (int)
fmt.Println(*p)
*p:

fmt.Println(*p)

FAnewt| 2 Z g LA T E 5 NEG 7 RETERAM A CRTAEFEREA— NIRRT
T L FI 0 RAVET AL RZ X FAEFnew(T) o #FZ > new R KW E—FiEEHE - @
T —AF7 0 R A o

T @ & % ASnewint% A £ 48 Bl 6947 A4

func newInt() *int {
return (int)

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

R RnewH AT AR E — )T Zagieht - AT @@ MHa 2 RE#

p := (int)
q := (int)
fmt.Println(p == q)



LARLTRANREL  wRANRLBVHREZ R > LR AR LB G R0 4

42 struct{} F7 [olint , A 7T REA AR Fl 6 3bik (AR EARG9EZ £IL) (FE  HREEA K
DA EA s A REAM G K A0891E » THFKGo1E 5 09 8 SRR E A KR 6947
A 0 BARH S A runtime.SetFinalizer H3kA8 X LA ) o

new k& iE M A FAA T bR Y > BA TEMARRRE s BHEAFOEBE0EHNTEN T 54
BRE (§441) ©

HTnewR Z— A E LR CHARALE—NE4ET > ALK T L Enew s FEH T LA
569 KA o 5 4e T @ 6945 T :

func delta(old, int) int { return - old }
B Tnewi € L AintE ARG T EL - HikZdelta ik AL L EER A E Gnew Ry o

2.3.4. T A4 AN

R LA ERFETNAREA R EOH AR 4 FEO—RF AN LT
RV EAH A G I AR 0 ST AR~ o AT BT E B A
PETUEE PYCESNE TS L EDE R HEE S E S SRRy Y]
BT A TRAEE - BRO SR ERADEEFRRHNTE © ©IEHRE R
A 89 0 4% 81 -

Bl4e » T @ 2147 #Lissajoust 548 & 69 KAD R B -

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

FE R E P ERNLT AR R —IT%# 0 IR AT ERERAEITRASDEAY> T @
SHYRIFEIZ TUAEREN AR T EEMIAIGAIELT o« T @A :

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



B B RPEIRE 46 2RI G T2t RS A RIETFERT QIR EN T Exdry o

2 GoiE 5 89 B # 3 JOo 5k B Ao T o i — AR FRATH T AR AR 2 X 2 & AT vA
FREGEAR @Y » ARGZAEHEZL > NENCLBY T ERENEMETREGE N5
HEFA > BLBHA R A7 ERA2BH  RETARIGLE c wRFA LI
Fl3s 4 0 MARMZEZRRTRE » WHREREC LT HLEAT LY AT EEOHELS
F o

RAA—NEEGHEZAMABRARTALTE » Hb—MEFRERAREG BT E 69 £ M
TRAHELHFERNR - Rt > BHRLTETREJIRBRDZGIRAAZ L

mIFERCAFSGBER LR R L SBREFTEGHMEEE > 2T ERAARIFHL » A
HHFEFT LG Avart Znews AT E8 5 XNk TH o

var global *int

func () {
var x int
X =
global = &x
}
func g() {
y := (int)
*y =
}

fif 4k ZHIXT Tob M Lo m » B A TAERZIEBEBRATINEL B—%Mglobal T E K
Bl BREALERJLAFRELN ; MGoiB T HARIEBWR » EAXAFEEMNRKIFRRT - 48
R SgRFREn > TF vy BERTERN » W ARLTAD LB o Bk +y #%
ANRFQFRR > RmFESTAGEAR LB y 9FHER (FE: LT ARELRE LY
fic > RGHGoEZHGCEHKZNREHAAZEN) » BARXEM G Znews X o H 5% AE4T
AR » (RFRFEATREEAGRE ML R T ZHRBATA > BRAENE » RBRHTEF
RH RN H > Pl A RACT A& 7 A ik by Rom o

Goiz et A LB M ER %R BEMHYG KRG Z—NERGH B » 24 T2 RETAETAE
BAGT - REATLEFERZLX I RAERASL  BLEERE SN FRRATETAT
FTEGREN o Pl R EGELAFRANS L ORBRAREGEN AT KAEPRARGF LT -
HHRRARAHTEN » 244G R D F 3B (R TRY ARSI

) e



2.4. B4

12 B KA % ] T A R AT — AR E A4 0 i R0 R4S 4 R B 6 R E =0 A
AR RE XA AE=0EY -

X =

*p:

person.name = "bob"
count[x] = count[x] * scale

B AFREALFFRIAE G ESBREA AR EHLX > Pl L@RBE0IEGTAE
BA:

count[x] *= scale

BAHTUEEN T EARXGTEHE -

BT T TIALTF ++ B fe - BREG (B2 ABFARLIEZS > MALRERX
ox = i+ ZEGREIXZHIEN)

2.41. LABAA
LR A B — AT K RAEIE 6] > CAWFR N £ 5 AT E0ME o £MMAEZA > WIAELIE S
HRTAREXB S ARITRE  RBAR— LM AL L T ENME o X TREA LR
B I U RAAIE ) £ AL T ERA R B > Hlde RATTARZH LHAAN T ZHHE

X, ¥y =Y, X

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

KA AT RMNEZMEY I RAA% (GCD) (#E : GCDRAMMNKATF » fmZ
greatest common divisor#) % 5 » B JU 24469 GCD A &-F 49 3F-F LA %)



func ged(x, y int) int {

for y 1= 0 {

X, Y =Y, X%y
3
return x

A AT A LM R%EF) (Fibonacci) #)%NA#

func fib(n int) int {

X,y =0

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

return x

FUIATRABAL T VAME — A 2 B A RAE 2 e ok (i A5 A R A forfa IR ag s 130 4~) >

oo R R A RXKE 20E > R RR TSI EL A TABRME 3 AAFENT L IRRIEE S
B ik T i & R4F o

®RIA ’V‘\f" AL AME > oA —ANH 5 AR RF o BRF-DNRFOAA B
MR AL REXPE (FE: FAFRAALCREX) > AR T ENHB LAl L
—% o

335‘«"3‘1'

f, err = os.0pen("foo.txt")

EERFARF IR EIME R &R LB EREA > Blheos.OpenA i 969 38 44 18
—‘/x\error A a4k s T — % %ﬁ] IR AR RAE 0 38 AAR Aok o A G BA1IE A é‘J:-
MRV LRI Ak o o Bmapa i (§4.3) ~ XHBIE (§7.10) RiBdHEK (§8.4.2)
B RABIE GO ED » CNHTREZARNMER » A AT ARERETBERLT
R

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

iFiE  mapE K (§4.3) ~ AW T (§7.10) A EHK (§8.4.2) HIALLEMIEEB )94 D
i FR—EFARNER > WTHRARAFAE-ANER o X T A —MERGEH > map
ER AWM AR 0 RAWF KM &K% EITH panicF F 0 38 8 K B 2R ER



fE (BERFEAKRK) o flie T @aghlF :

= m[key] // map& ik o KA IR © R 4L

= x.(T) // typelis » XM i panicH#

= <-ch /) BEBM O AKMEERME (RERERLRK)
_, ok = m[key] // mapik =2 4-E
_, ok = mm[""], // mapi& = 1AME
_=mm[""] // mapiR=1~A

FREEFA—M KNTAATRIAZOHFRE _ REALTROM -

_, err = io.Copy(dst, src) // &#F 74
_, ok = x.(T) // RARER > Bk BIKE

2.4.2. 7T R AETE

BRALTE 6 A X REH X BRRFFPEARS T 2R ARKGKMETS @ ZFAA &
I XA AR S B A ERE S B S KT E > —ANREE 6 28 XN R = 8 4F 09 18 R4
BUREE —MEEGEANTOE (§4.2) Lo AMMEATH o Blhe T @954 ¢

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

B X Mt slice 89 4 /N U E # AT RAAIRE » RMBXBEBFHITH

medals[0] = "gold"
medals[1] = "silver"
medals[2] = "bronze"

mapfechan®y L& » EATZ LM T F o 122K RMEGEXREITH o

THRBRE R BRI » 48 WRALIE &) 4 2 80 5 B Fo 30 5 4 50 8 43 1 7 48 L 89 3
BEM o BAGRIR » RA L DM T LD T FATREY » BRALIE G+ ZAFH o

TIRAE LA LN A T RE XU A TR ER > A LRFRGIT KNS FTHE o 23
THARMNCEFRTHEAY > CHOMNER L6 1 XA LI T EITE > nil 7T AR AEFT
WHRFIMEXBGTE o FF (§3.6) MNA L REHMMAAN > B A KT AE T LR
B XL -

W FRAMERETAR == K 1= #4740 % IS I Ao TR A £ & ¢ ot FAEAT £
B PR > B S AMESL AR B — MER B RE  E B TR - RZ AR o Fo il
@A > FAT 20 BT R B TR 8 o BE 1] 8 AR
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25. XA

T FHoRK A KA T LT 250 B A AR o e B R B B RD (RE AL
EHbitN ) c BAEARTfTAKY » THEIH—RBRES > ABRTINE T EBGHE
£%

BAEATRGF PR G E LT ERAMFAGARLEN > EEPRTZETRRGEE o Bl >
—ANintE A 0 EFT AR R AT AMETGERET] ~ RE—AHER ~ REF— TRt
B BEF =AW s —Moatbs £ A 89 T FTUR KRR REDHAHILKNRE ~ LR R
BERGTHEE  —MNFHETUARRT—AEBIF— MR EGLAR -
—ARAFREGQET A ER L Fo A KA RAAF 6K E 454 o b o)k
BRBET ATk RSB ARBMAN LR > ARFREIKE LR ARALERERY o

type ERLF JKEEAH

KA FHE G — AR IE — % > Bk RGO RUL FHEFHRE > MASR L
T 4% R o

FE TP URF 0 Unicodetr EAME N 1B FH4 3 » b P L)@ LKA RS E 5
KEARGRA ATz R AR E T AR GE % > RIERobPike® ® E » £Go2F A TH4¥ F A
HEFHLERE FEHLE o TELRobPkE Issue763 8 &

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 B /& for an exported name and B 7% for a local name. This
rule has no effect, relative to the Go 1 rule, with cased languages. They behave exactly
the same.

ATHAXRBER > ZNBRFBREREZ) XA TR GER

gopl.io/ch2/tempconv0



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

package tempconv

import "fmt"

type Celsius float64
type Fahrenheit float64

const (
AbsoluteZeroC Celsius = -
FreezingC Celsius =
BoilingC Celsius =

)

func CToF(c Celsius) Fahrenheit { return Fahrenheit(c*9/5 + ) 3}

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

KMNEZIANEE AT M LA : Celsiusf=Fahrenheits 7| 3t &2 T F 698 B #4% o €M RAA
&4 Fl 69 )& 2 £ A float6d » {22 EN1 A TR 9% £ A > RIb BN T A48 2 ik R AE
—ANERERZH 2 FRH5EY > TUH L —EBEEZFTREANLR LG EERSTH SR
B 4% 5 B — A £ PLCelsius(t) K Fahrenheit(t) X 89 £ X 4% & 324F 4§84 float64 4% 4
2t 2 69 £ o Celsius(t)f2Fahrenheit(t) & £ 2 4 % &4F » €M TR RLIAR o AR
SETERT s 42X 21EEN189E LR AT o B —7 @ » CToFFA#FToC A AN % £ 0] & 2 R
BERALT 6B ERATHRE > EI1 2R RE 4 o

MHFHE-ANEUT » AA — A2 X RBAET(X) > A THFEATER (FE: RTR
BHEA > TRAFEMNDEINGET > e (xint)(0) ) ° RA SAMNRAEGEE Lok LA
AR A AR R AR REARAEMAIE@AFRE SRR LA » ZEFEHRR
REEEMARSH RERY o do RxATARAALT R 0918 » AR Axsb AT A EE AT L
o2~ RA XA LR -

BAE KA JR] 6 45 AL R RV AY 0 B FAE A — edd i XA 6 slice X 1A HL ST T ASE
B ET—FRMNEABZAENH T o LEXZHRTRATMEGEIN o Bl > K —/ANF 254
HAEBEEF DR B—ANFHBEN [byte 2 A Hslicedd 5 N — M F 4 B $3E 69 &)
Ao BAEFTHERLT » BN R AR ARG HEE (B BERARALRIFENE) o

BREHRBEED AR TRFREMF R TR AR AT TUGREE LB —H N BB EFH
X4 - X &R F 0 Celsius##Fahrenheit£ & 8 5 K& 47 4 F2 )& 2 #9float64d £ B T — 4 84 »
e FAVHT I Z G ARAE o

fmt.Printf("%g\n", BoilingC-FreezingC)
boilingF := CToF(BoilingC)
fmt.Printf("%g\n", boilingF-CToF(FreezingC))
fmt.Printf("%g\n", boilingF-FreezingC)



iR B HAF == Fo < T VA R uig— A A TEfF—NAAREVGTE » XA
EMERE R R g X R é@fﬁil‘ﬁﬂﬁitbiﬁ ° 45"4:%5:‘%:% MNMEH E AR B RA > N TR A
FHAT A

var ¢ Celsius
var f Fahrenheit

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

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

EBERIGAANES - REFAARGEHIAR » 122 Celsius(f) &£ XA s i2E » ©H R 2KE
fE o AR AR RAEEG LR € o MR A E 8GR B AR A chegl £ XA

o

—ANGLERTUARBEFE 52 > HFHATAHE S — R —RHPHEE L XA (iFE:
WA ELHEMRELTEE) o BAMN T1Efloate4 XA+ £ R E R B LA MEIRS » 2%
WwRAE LGB LM ERS > HFHARNBPG TG LEMRER -

X ETUAAZERGET LAITA o REITARFTA—ARKB ZELG [ E
B BMNAARBGFTER - KNB AR TP HRFTEO @Y > LEZRRLEFHER X o

Tt EeE 4 > Celsius 2R 9 A F e A T HE LA @ » &5 7 A ZLCelsius £ 69
— A% String#y % 0 %y BB F R XA Lok ACERE LG FHE

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

7% XAE AT L —AString7 & 0 B4 B A& Rt 694767 7 ik B o 3% S48 e ds Ak R A s
Kz 8 String 7y Z R B 89 2 RATEP » KAV LT AT Bt o

c := FToC( )

fmt.Println(c.String()) // "100°C"

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

fmt.Println(c) // "100°C"

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



2.6. &A= M

GoiEE ¥ 89 e fn Ak 1E 3 09 ARG ARM » BEGHREN T LFHAL ~ HE - £k 4%
FFRBER o — A EHRARBERGELE—NRE ADNAgoH B 4L R ITAF » BF—A4
BT B Z 384209 )6 B & 6,69 § A\ F42 5 $5]4= eLgopl.io/ch1/helloworld #t &2 & B & 9542 %
$GOPATH/src/gopl.io/ch1/helloworld °

FNEHMA R — MR L L FER o filde > frimage & KDecode & % Aw £ unicode/utf16 &
F &) Decode i F T T Fl 89 o 42 930 5] Ml iz K%k 0 560 B X4k limage.Decode %,
utf16.Decodet X 17 9] o

L3 T AL RAVA L 4 hl AP 2 F IR T WG R EBR AR EINZ L - £GoEEF » — 4N
FERAMNE R —ABFEREFEA KRG M2ABRLFAEZTHY (FE: AARFIR
SRAIE > AR FF RO LFAELR G HG) -

AT EFEERAGNE > RERENGBESRRMECERAT > KNAZLIGoBE TR L
AEAE XA 6, o KAV R TR 2

1k & A1 8] 2 — /4% A gopl.io/ch2/tempconviy 8, » 3% & BT @) F 69 — AN R A o (X Z KA
B I R IR 2] T AT RS 0 R E R AR EHR—NMEELNE) SR EMEE
AR T o A RIETfTE—NR A F ARG LRI s BRERLETF

BHENGE—HRAFR—AAF -

KA T E09 50 ~ R F € 0 BA F HA K E tempconv.goik A F

gopl.io/ch2/tempconv

package tempconv

import "fmt"

type Celsius float64
type Fahrenheit float64

const (
AbsoluteZeroC Celsius = -
FreezingC Celsius =
BoilingC Celsius =

)

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

3 R BN A A —Aconv.golR AR



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

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

FAR AR R E,0G 7 5 ) FH46 o FIRAE A G098 F o 3 M FAEIE » B AR R

¥ 38 g £ ltempconv.CToF 8975 K17 7] o f e 3| 695 F > Blde ff — N4 B A8 X foF

T oo LB — AN 68 AR UL R T VL A 15 19 89 0 sRAFAR AT A KA AR — AU —H - &

E &4 Ztempconv.goR LG A T fmté » 12 Zconv.golR XA EA o B 4 AR AT 8
R H &AM Bl fmt & o

AA SRR FELAAAKRE FEHIF % » €117 iitempconv.AbsoluteZeroC & 4% 4 93¢
ARG 17 18]

fmt.Printf("Brrrr! %v\n'", tempconv.AbsoluteZeroC)

BHBIBE R A LKEE - FE % Rimportiz ¢ $ Agopl.io/ch2/tempconv & » & J& 3t T
VAR T @ e R AT5 4 T

fmt.Println(tempconv.CToF(tempconv.BoilingC))

FEHENR AR 6,5 AT KR A ER LT LERE (§107.4) - @F » AEHFNE—GR1ZL
ALY RMERA o —NEAFRA-MNEIHALEHE (FE2: wRASACEHE B

AW T AL ARIER LG RENFIECAEFEA —NOERE) cwREEHFER A
¥ 2 E] — /M 8 doc.go LR T e

%51 2.1 1 wtempeonv &4 £ A ~ F F A0 R EOA k4 FEKelvings 2R E 8945 ¥ 0 Kelvin %
R ZA-273.15°C » Kelvin% 2t & B AKA» #& K JE1°CHY 4L 8] g & — 469 o

26.1. A8

EGOETRFF » HENOMAR —NERE—GFAKR o FAIEGFE

f#1"gopl.io/ch2/tempconv" & F 4 & 3¢ & €L69 § A3842 o GoiE 5 09 ML R A T L X L F4F &
AR SXREKRAME > I EGHETERMEEY - 2 AGoES Q%’ﬁ@golﬁ:ﬁﬂﬂﬂ‘
(%t+%E) » M EFARBEREA-ANBRFH—ARE AMGoR T o

T O FANRLE BAOTEA—ANOEL ) B —HRAEINLTF (FTXERELTE—
By) > BB EANEARIEE o BITH > —ANEEYE Fhe 69 F AR TG —NFEAM
%l 4=gopl.io/ch2/tempconv & 87 % 5 —#% 5L tempconv °

33



$1% Rl gopl.io/ch2/tempconv & » & &% 5 A :

gopl.io/ch2/cf

package main

import (
llfmtll
HOSH

"strconv"

"gopl.io/ch2/tempconv"
)

func main() {

for _, arg := range os.Args[1:] {

t, err := strconv.ParseFloat(arg, )

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

}

f := tempconv.Fahrenheit(t)

c := tempconv.Celsius(t)

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

SGNEGHIANG ORI NI LF > REARTBZEIOLFRTUI AT S HESY
AHARE - L@ ey F B R A S &N Atempeonv.CToF 897 X 5k 15 Flgopl.io/ch2/tempconv

BFHAE o EKINFERLT » FAG LI E Btempconve F (1FE O F BB THSL
F) o ALRERMNALT AR TR 5 — DL > ABREFFR (§104) °

CfA2 5 44 4 A 4T A 89 — /N5 2 Celsius#»Fahrenheitis & £ 4% Z_ 8] 3% 3% :

$ go build gopl.io/ch2/cf

$ ./cf 32

32°F = 0°C, 32°C = 89.6°F

$ ./cf 212

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

-40°F = -40°C, -40°C = -40°F

YR ENT =G 2R LB AAE R G QNG S — AR R R TR o AR B AN T LA
BB T ok B0 AR 0 & AR R A T ARk AR 0 B A M R — A~ £ llog.Print("got
here!")89 3T FP 3 &) T At S B F L Rl Bf Ml Frlog &L FAF > T > RiIFZE K X H— Mgk o
B AT » RAVE BG T LB FAM IR R IERER -



T A BRIk £ 0 &ATT ¥A4E F golang.org/x/tools/cmd/goimports § A L& » & T XAk
BEZOH R EMEIANGE 75 % BHT AL Rgoimports TR » &R JG R4 T8
BA% B #E4T o K9 IE A gofmt T & » 7T A ks XALGolk THF -

$%.5] 2.2 AR EALERAZT 0 A XM F G 7 AMGSITRIRAL » R H 0
W EMAREI GRS 0 REMEMLCelsiusFrFahrenheit®] #4245 4 » kB 45 A xt
fERFaK s TEBALT A AR AN &

2.6.2. &8 1461t

e IL B R B R AR T EORBING » RiGiBERTEF VIR IR R4S
it :

b +c

()

var a
var b

var cC

func f() int { return c + }

BF SR %A goRTH » BB ERL%BFRGNFHITIEI  GoiE T M ELL
BRSNE QoL HARIE AL BT - RERKERA RFS % 1%

stFEARFNFERAGTE > 4o R A AKX XM A RE KXt » T H — L H misitk
KRN0 o Al T R AR RIE IR R AR RAE LR o AZAFUT » RAITAA
— AR 0Ginit4r 4510 R Ok AL A ds b TAE o vE;t/l\x%ﬂF%‘ﬁTu 6,4 % ANinitn 451 & 3

func init() { }

RNt AL RER T AR A R 5] A 9 0 L AtT A Fo B RACRA o AT
initAr 461t H 4L > AL AT R EN F AR 4% A shE A o

FFA O B RARBEATAR T o AF A PR T 4s4b » AR Sk it—K - Bt »
WwR—AMpEFANTQE » RLLEp EMEILERAIET LA AqEL LR T EMBILE T o 451k
IR A T #4768 » main & RE W mE AL o AR FF 7 X, o 7T ABA R4 main & 2 AT Z
A FTA ARG AT 2 TR IL AT -

T @R E LT —4PopCount 4k » I TRE—ANF F 4 =2 4 1bitsg N2k o ©4& Ainit
WA BBk & AR B A& pe » pok A& T 4k A A8bit 7T B 69 2 F A = H] 69 1bit#9 bit
$oo AL EOAbIT B F TR AA L BPEI6AKR » A FEZEREEZFKTAT o (&
FRERBOLEHbiItE B O E % > B2 ECTUFEERNtR IO A% FRLETT R4
RARBY A » R AR FRAGEK) o

gopl.io/ch2/popcount




package popcount

// pc[i] is the population count of 1i.
var pc [ Jbyte

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

3

// PopCount returns the population count (number of set bits) of x.
func PopCount(x uint64) int {
return int(pc[byte(x>>(0*8))] +
pc[byte(x>>(1*8))]
pc[byte(x>>(2*8))]
pc[byte(x>>(3*8))]
pc[byte(x>>(4*8))]
pc[byte(x>>(5*8))]
pc[byte(x>>(6*8))]
pc[byte(x>>(7*8))])

+ 4+ + + o+ o+

FE N TpeR A FRE ARG WBIAL » TUAL BB NLER LR —NEL JEL
¥ BT @A

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

return

10
REZGZAEINGRET > rangelBIFRAEA T &3] 0 BT RA MBI IEIR 5 o AT AR
#5

for i, _ := range pc {

FENET—F 41057 %A 2 L e AinitH ey Hoor -

%4.°] 2.3 1 Z5PopCountzk » Al —MNEIRAKAS £ — 69 R K X o FLIRAANRRAR B HEEE o
(11.4% H B 4ot A G I IR A AR B 2 ILAG AR © )

%] 2.4 . RA#ALH %€ 5PopCount:® 3 » H R MK &A@ 891bit 0 KB RTHERK o thinde
SR EOMREF -



%] 25 FE KX xa(x-1) AT KRG —DMERGbitle FE - RAZNEEES
PopCount:% 4k » A5 rui b4t o



2.7. Yk 3%

— N FE G KAL) E R — N F R e — AR —ARE o FUENER
BTG RARED F T AR BAE R ZAL F A o

FEIAE R B e £ B HRA — 3K o 5 B8 &) 694 B 3Rt 2 69 & — AN TRARAS B9 SUR R 3K,
A= NRAFR G B o — AT AP R BTN T € 52098 2 A & o jj’—.;kbﬂj‘
8] R 3% A E T AKAL T 69 A 95 A s B — A BT A A o

G kA RIIEINT O e — 2 D54 » ?‘M%miiﬁ‘\ SAEIRAIERN LR A E-"ff%"— o 6] ik
RN E L TR KRN BIGF o IARKTT V\]’TS)”E}] 0% FERRTER - &
17T i de3k (block) #9LAHES 2| 46 b B A a9 B 40 » 2k 75 B 2 K AG ?%*Li\i&ﬁi}ﬂ
WAET B EALK » RAVRIA P FIR o 2B RARE R > A —NERGEZR > A
AR EEY s st THEAE 5 HAMor ~ iffeswitchi® &7 » dAR x5 ik Bk 5 A4 switch Rselect )
PRUF R EEEFRR  BRLEE R XD B ERR (LIEREE09186) o

FAE et e R BRE THERABEEOG R N e A TRHEOEA ~ R feF £ > deint >
lenfetrue 5 & £ & By 7 A 389 o Hﬁb’ﬂlﬁ%‘/\%& P BARAE R o AR A R FINER (Lt
LB RI) B AL T A Bl — A S8 AEAT IR AR 35 969 o st-F S A8 6, 0 B4
tempconv & A 89fmt &, » W'JEXTFJ?SCH—%%VFFU’S« F b R R/ 5 AT 69 SUAF P 5 B § 8

fmté > SMEHECRIFREFTFEAES MR IIFFIANE - ZAHFS FHiES > e
tempconv.CToF &% ¥ 8 £ Ec > MARIRMER KL » CRAELE R AS (LERELLHIY
FBIRG) 519 o

e ##Az 5 > 3L Ebreak ~ continue .gotot ¢] & @R A G AL AP AR 5 o M A& R F L% A9 3%, o

—NMNEFTHROESARLGEY » ARCINETRQPEEBIREAR XA o flde s IRTUAE
P ANEEE > OB T ZRLE o RHBEAME2.3.3F GBI FAME » RT UK —MNREFAEK
8% 55 Anew » AR RN E news T 2k 1E A 386G o A2 AR ab R e R R R B BT
T LRI E o TR G RAL /R o

LRFREIN-ALTIIAE > WwREFRRKE-AF A CHANRAZ QP RBRGLR
AERMIRER - wRERKK > MARERF AL TR HEIR o w0 RIZS T £ R3F 03
BB F AL 0 M A SRR B OB E RAKIRE] o HXARIEILT 0 R E AL BT ShER LS 8
P s ARISR g F R 9 5 TR IAA S ]



func () {3}
Var g = Ilgll

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

FE R F P R T ARESE > RLAS—AF AT RIS FE A o T HF 51553k
AifRforFiEHl A E I c TEHRAAZATEGTEX > BAAECIA L UL RE ]
B (BB FREATERERRAN » 2R TIFmAEBRIE) o

func main() {

x := "hello!"
for i (= 0; 1< (x),; i++ {
X = x[1]
if x 1= "1' {
X :=x+ 'A'" - 'a'

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

£ x[i] F7 x + 'A' - e BB GG Ae AL e R A X P ARG A T ShERAE R R E A EIX T E 0 M
J& BN BERA o (iF » B @8 &K X Sunicode. ToUpper# & ¥ © )

Ede E @G TR 0 SR RPTA PR L At 2 B AN A IES B — B
SEIN] o E@magforid eI T mAEIEB L FLIEIN A0 & B X 6938 5 L fort 1A IRRER 5
TR 0 A I — AR K EGI 5 WT IR G F 46 L3R 5 0 e Bl TR T Zidg 4610 © 12 X 89
1R BER B9 VE R 3RGE 8 KM R A BN E B9 R3S ( i+ ) 0 BRBLEESBIMK
TR, o

T @Bl FREAZARRGXEE » 45 AL TR 83 Rk 0 —ANE REARFE LR 0 — A
JEforfa X e #4a A7 053 » — M EforfBIMRBEE3 s RARARAE LR A& ¢

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



Foforf IR £ 44 » iffeswitchid ] 4 & &3 98] 22 18 R k3R » B A 013t & 69 AT 0%
B, o T @ 8Yif-elseM X4k E = T xFey sy A A A RTEA ¢

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

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

} else {
fmt.Println(x, y)

3

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

FHoNFEOHEEF— /AN 0 A F —NifE & SRR E T S A H AP
AL VAT 1] o switchis 8] 89 4 A XA LB 3R BN @ KB A —ANB XA R &
J A FEAG X IEIR o

FEORF - FRAKIRGHAIREZ AERBRGCE » B—AkF TR AE A § RXHE &5
RE@g—AFEH» XTUERNEL — R EHEREEGER R R o 2t E—AT
TREEHANAT AL > N EeF A RFEE -

EEANAEFE

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

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

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

TEfgE AR AR A EIFEGR » AE @B GFLEIANE » BB S BB FHE R TRS
KB — BT Ef AR P AN EERT » B REEE A RMBiIFERG T o

BEERLETZAANE S » IETIUAHIES DGEGRARTAIGETE

f, err := o0s.0pen(fname)
if err I= {
return err
}
f.ReadByte()
f.Close()

R 7T 48 &% & 38 i3 ¥4 ReadByteF= Close# # 3lifég elsek k Af ik & AN A



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

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

123X R AGoiE T HH ML > Goig T8 A MALIFPRAIEHIERGE BAERS » XM TAHK
IEH AT 098 6 T 5 B ARAD 45 # o

RN EEEZTEF B NERARELE > ZRTEORT » €8 GERI G TAEE
FRBERAB QLG T FY o XTUARRAIL M os.Getwd TR » 12E 4 Z A £
BHEPSHERRTREEHS » B 22 FEAEHZGNIE o Kiklog.Fatalf il T4 B &1
B> RGP A os.Exit(1) & L4257 o

var cwd string

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

BARACWAAIERCZERHE s 2R = BT AKcwdirerrZEFH EFR AN EHFRTE - BA A
E A ewdIF RN FE B Ak L@ R FRAEHEHELE AYcwd T £

BT Z AT RiF R AN B3R E A gewdFRA AMER » RBREZTHRA—EE > 21
BRI o BA— 8RB EE > Blhodfho— A B3 owd 93T 5715 5 > LT REF B
X AR e ] K AL o

var cwd string

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

}

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

AR cwd T ZR AL ZA WEH AL » m BAME R B 4k £ 21X HBUGE w
I B o



AWS 7 X TAE R HILEMB QP - REFZENH ELATERE AerrE & > REHAL
A o= EEFAT X

var cwd string

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

GoiE T M FME R QI LA R R R DL~ F i B4 o A B LR RZTT 2289
KADERAA AL XFERFT o RN ANEREBALANS o

GOETRHRBETARTAEHN TEAANERER - LEZAINt8 ~ int16 ~ int32F7int64 m £
R RADGH G5 HHER > 555858 ~ 16 ~ 32 ~ 64bit K189 A 7 5 ¥4 » Gkt 6y
ZUint8 ~ uint16 ~ uint32f7uint64 W@ fF £ 44 5 B KA o

FELH AR —M R ETCPUTFEME FRAAF S 255 E4intdeuint s £ PintZ~
R R 2 FAE R o X A& RAEA FIAE 6T KD > 32K.64bit » 12Z KA1 48 2t s R AEAT 64
Ba%k s BATR %R AR TS LTS 2 RRG KD o

UnicodeF frune £ & & Feint32 % M- 69 £ A » i@ % A T &7 —AUnicode®d & o X B AL AT
AL A ] o Fl#bytedt Zuint8 £ A 895 XA » byte R A — A& A T2 A LAE L — N R# Y
AR T R A — AR o

G 0 TR —A R TR E A uintptr 0 R A 38 T AR Gbit R ML R AE PG4 o vintptr
XARHEEREREN A FEE  HHRAGoiE T CiES RERBREALE AT LK
7 o &M F = F tunsafe eL48 X385 F B L6 6] T o

FE B EAR KD 2 int ~ uintFeuintptr& 7 B £ A 850U 5 KA o H Fintf=int324L & 7 R 69 £
Al > Bp4Einté) K ALE32bit 0 £ F EFint S FInt32 R A 83 F F B AT 89 XA g
s RITFHK

R P A5 EHRM269 B KAw » LR R FbtE A R ETH 542 0 —n-bitdy A 45
H G AN S-2MN-11$ B $2MNn-1}-1$ © T A5 5 £ $ 49 BT A bitd 48 A F & 7 9F §i 30 > 3RO
B[$2/n-18 © 4= > int8 R AL B A FA KA 12821127 » Muint8 K 2 B 4 89 43R A 02
255 ©

ToAGoBE T FXTHAREZR - BHEH bR EF 6 LB FHF - €014 B A% % BN
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ZABFFH BALAR o LR — MR > AR AR AL SN > 2 RAEFIES T A
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stF LR PR RAITHZES  Pllo+ 22 NG REME SO EEF+=> TUAAT
LR A5 6] o

FREBHEF + ~ - ~ » o/ TURERNTER S FEAEFEEK > ELABEEFF%RA T
R EE o ST AR pARES » BRBEZEOITATRATAER - £GoES T » %BiEE
FRORF 5 Aol BT 5T B A —5 » At su3 fo -5%-3 L RAMEL-2 RIXER

o7 AT A MR TARAFR AT A £ A %4 > thde 5.0/4.0 IR Z1.25 12 R5/409 4 R &
1> AA¥ERGRE2@E07 GRBT R o

R ANFEREFHLER  FERARTRAEALA T > wRELE % Ibitd £ fEE# R
THE s SR EERAEBET - BB LDt T B R ER c R REOIELA
e EA > mARAD bt L1695 » RARLZERTHRE N6 > Hl4eint889 4] T :

var u uint8 =
fmt.Println(u, u+l, u*u)

var 1 int8 =
fmt.Println(i, i+1, i*i)

AR 6 B KA T AR B T @) A B AR AT s IR R B XL R AR R X
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< Ao

<= SFET

> AT

>= RT%T

FE bl AR FFEAFHEFIHRRLAART T ARG » s T3 4 B XA 69 4a
AR ==Fel=2 4T HedR o Sboh s B~ F AR F A TURBILRERBT - 15 1
RBAE T 482 R 7T bhdx 6g » B LA sE T A6 A& R T HEF 09 o st T & 471:8 9%ﬁﬁ£ﬂ’&mﬁ
FARTEAN] 89 — B o

ZE T — ek e /}5‘5(‘1233 f‘?

+ — Atk (RKE)

st T L +xZ0+XI B » -xMAO0-xtT A B 5 st T i 2 An B & > +x3hZx > -xM A&x 8 i

01T XRETUTHbIUL R EES » TIANMN B EZEERF AT RS RAFTERALF T
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& fii& . AND

| fiEF OR

A fii& . XOR

&N 127 % (AND NOT)
<< E#%

>> =%

GARMEE ST A AFA 2B ST R AR (XOR) » % AAE— LA AR i
B bR SR — A DIt AR IR 6 o Ak A en T AR ER (AND
NOT) : R my¥bitte #1697, RIAK z = x er y BRz T2 89bitd2 A0 > F Mzt 9
bitt 4 Fxcin &2 bt 69 4 -

T @ 6 ARG E R T LT AR AL ARAR AR A UINt8 R A A 98Nk B bitdz o B4R T Printfi® 4k
%5 FAT P — 3 B & XA F T 5 L T %08b P 08K TATFF £ F8AFAF L E » A &Y A) 43¢
2RO F o

var x uint8 <<l | d<<

var y uint8 <<l | 1<

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

fmt.Printf("%08b\n", x&y) // "00000010", the intersection {1}
fmt.Printf("%08b\n", x|y) // "00100110", the union {1, 2, 5}
fmt.Printf("%08b\n", xAy) // "00100100", the symmetric difference {2, 5}
fmt.Printf("%08b\n", x&\y) // "00100000", the difference {5}

for 1 := uint(0); i < 8; i++ {
if x&(1<<i) I= { 7/ membership test
fmt.Println(i) // "1", "5"
}

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

(65T ET —ATURRKT—AFFTHEREGEIL )

JE x<<n 7 x>>n BALIBREF » & T BALBRAEDItEES 9oL 0 & AT 5 40 5 ARE A9xF T A
RAHTREFTH o FRE» =4 x<<n EBEZEFN TR AE2MG > — 4 xoon HHER
FM T l$2/n$ o
HEE R BB RAE D ERAbIVL > AT ESE LA TR0 ALY % EADbIHL » {28
%

E 4
AT ROESEF LM ETALGEE AL ZHibitte c RAZXIANRE » RFAEHF 52
B BHRT A ER LA S —Abitfe A2 X2 o



REGOEZRBETEFFTHAER » BREEAT T4 &I R KAV &M &) TAL A A
FTAIntER » SMBELA KEAH 0 B AEAUNEF T EEMF LN L EEHRGEF - FX
£ R EHlen R FRE —ANA 5 Hint 0 KATT LURT @4 T ARAE L IL 38 5 PR o

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

for i := (medals) - 1; i >= 0; i-- {
fmt.Println(medals[i])

}

B —AAFE T L@ ege] F kg £ R o e Rlen RFBEE—DMRFF 5 20 AR 283G 2
FAFFHUINtER » KRB EMH 1 >=0 MARZAE - EZRHEKRIE » LHA i == 0 B » i-—3&
¥ TaFAEA MATR—AuUntXR G R KA (TE2E$2064-1$) » ABmedals[i] & ik X,
¥ & A BT panicAF (§5.9) » W3t L RE 5 B — A slice /A ANy L& o

HBTREANRE » EAFHEEAA £ EFRLCHROERD R 2R - EbItKS
A I = B U A RS A XA A o B F - B F AT TRAARKFERKETNH
Ao

— kit FEANABXGERE —ANEN—F LA S —F R > A B A friF 4z
HoO) AP LAAAMEGER c ERZMBRELGRELRELGEZAXN EECHLRTHT
HAa kA A £ RA > T BAAZIFRR R G TEMR o

EAR S 7 0 £BE| XA @6 Rl A 69 5%

var apples int32 =
var oranges intl6é =
var compote int = apples + oranges

eF S S DERE S TN Y

invalid operation: apples + oranges (mismatched types int32 and inti16)

RAP R RICE G R AT AR LM RR G 7 E5E » e LA ERFE SN TSR —4
wLEA

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

2. 55 AT o M FTHAFEUT > w REFEBAVE > XUBIRET)EXBRATERY - #53
R A g LRI T LR TR ENREERHREF S o fTHREIMME o (2234 TH—
MRRTGEREREH —ADPRTOEREAY > RARE —NFREFBAEI TiEK
TR RE R ¢



f . // a float64

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

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

F R BB BB s E RAEFT DGR RJe B R R Ty @ BT o AR %8 R T AR A AR
H B AR KA R RO E A BE R A > B BT a9 AT A T bR T R ARy 23

f .= // a float64
int(f) // #RAR#TEAE RN

AEAT K s 60 2 3 EAB AR 7T AR AQFF S i N I X B B 0 4] 420666 : KA vA0x R 0X T <
B+ # R NP E o FlieOxdeadbeef © T35 #HFEKFTAAKRE A5 F8 o S N#H
F A28 F A T POSIXIA & % b6 T35 B AR AR & 0 o 455 M & 5218 #4489 bitdz
X o

L A% A fmt AT 5F — N EAEET » AT A %d ~ %0 R%oxH izl dr a9 # A& X > SRR T @
4 45] 1

0 :=

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

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

// Output:

// 3735928559 deadbeef Oxdeadbeef OXDEADBEEF

FHEEMUG A AME A HST o BEPrintfiERILFHE 88 4 M %AREF 2 a4t 48R E
8IS 122 % B éﬁ [1] &1 3# &K Printf R 23 FH A8 R H—MgtEd - B = %5
89 4 15 & VFPrintf£ 7 %0 ~ Y%x X Y%XH# Bt A 0 ~ OxROXATA o

FH@OERL R3] 5 EEASS R TR o R 26T REASCIT X'a' 5 k6 F 4 @
FE o A2 T AT AL AR 3 4% L8 $fl sk R R AEE 9 Unicoded B3t R T 0 B LA F X
#8945 T

FHALA % SHATH > RA RN wq FEATHF £ 5] 58T

ascii := 'a'
unicode := '’
newline := '\n'

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

0B TR T MAKEE 09 F B F 0 float324=float6d - 4189 E KM e WIEEE754% & # A %
a‘r BT 0 TmF BB AT A AR CPU X ¥ o

X B R A B T AR BIARE K o i & 206 58 B AR FRAE ST VA £ math 623X,
3| o %‘zmath MaxFloat32 & Tfloat324t & =8 s K fE » KA & 3.4e38 5 st & 89

math.MaxFloat64 % & X £9£1.8e308 o © 114 % 48 & = 69 s MEL AL A 1.4e-45F24.9e-324 -

—/Mloat32 £ A 69 iF & T AR B K 464+t #l 2 094 % - mfloat6d M =T vAR 4 4915+ 34
B OHFE 5 B F 2 m Ak 1k Afloate4 £ A > H Hfloat32 K A &Y ?%'iJriH@?i%%éRE%ir‘%’
7 B float32 At 4% #4 & 7 69 . # ZH 1 AR K (1%/1 A 7 float3249 & #bittz R A234 » £
Bbitds Al TAE B A5 5 5 E K T23bitat &K 69 EE B > float32é’J%sT«l%&%m%>

var f float32 =
fmt.Println(f == f+1)

FARKFEATAERS NS 0 R

const e =

DNECR AT @ R JE B ECFAR T R % (Bl 707 R 1.) o AR BAR KA s A A 2 ROk
$E - iideRERE IS :

const Avogadro =
const Planck =

FPrintf & 4 89 %g 5 RAT A iF 28k - B RA LR AQERTH RNATH » FARBERBOHE > 2£
x5 RAE G RAE 2 %e (FIE) R%FGT XATH T AL £ 618 o PTA 693& = AT A X AR
TGS R AT 69 LA RIATEPAE L ©

for x 1= 0; x < 8; x++ {
fmt.Printf("x = %d erx = %8.3f\n", X, math.Exp(float64(x)))
}

b @ RALAT ety B+ AT AR R NS S B B R E AR



= enx = 1.000
= enx = 2.718
= enx = 7.389
= enx = 20.086
= enx = 54,598

enx = 148.413
enx = 403.429
enx = 1096.633

X X X X X X X X
N o o0~ 0N B o

math &L P f& 7 #4E K &% A 093 R3oh > T8R4 TIEEET543% 2 dUr 2 P & Lag 45 2R 4549
BlEFMK  ELFRIFPREFT K A TEATARAREEOZFFHEGLER 5 ZANaN
4 — AR T & T B2k PR ik AR 45 R 0/0RSqrt(-1).

var z float64
fmt.Println(z, -z, 1/z, -1/z, z/z)

% Zmath.IsNaN Al T X — 0% & & FE 2cNaN » math.NaN M| & ] 3 & xf 2 6948 o & 2K 7T 1A
R math.NaNk & = — /N 3E &894 R > 422 WX — 44 R A G L JEFENaN ] & ZiH R IL 6y »
HNaNFAET AR = TSR (% 25 5% F »NaN -~ ER % Kfe it £ 5 KA R AE—

b9 > BAERA IEF S AR DIt X & )

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

fo R — AR PR E )T QA RTRRB > RGO HEER a9k SRERM » B

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

if failed {
return 0,

}

return result,

BTROBRFEFRTAIFETHEEARGOEN c CEFAANSILYZ =f(x, y) R =4
R BEATTHEARLKERY (SVG) BA#HE » SVGE— M T REALH HUXMLIRE - B
BARFRTsin(r)/r&d e B AR » AP sqre(xrxtyry) ©
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Figure 3.1. A surface plot of the function sin(r)/r.

gopl.io/ch3/surface

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

import (
"fmt"
"math"

)

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

var sin30, co0s30 = math.Sin(angle), math.Cos(angle) // sin(30°), cos(30°)

func main() {
fmt.Printf("<svg xmlns='http://www.w3.0rg/2000/svg' "+
"style='stroke: grey; fill: white; stroke-width: 0.7' "+
"width="%d' height='%d'>", width, height)

for i := 0; i < cells; i++ {
for j 1= 0; j < cells; j++ {
ax, ay := corner(i+l, j)
bx, by := corner(i, j)
cXx, cy := corner(i, j+1)
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dx, dy := corner(i+l, j+1)
fmt.Printf("<polygon points='%g,%g %9,%9 %g,%g %g,%g'/>\n",
ax, ay, bx, by, cx, cy, dx, dy)
}
}
fmt.Println("</svg>")
}

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

<
i

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

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

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

return sx, sy

}

func f(x, y float64) float64 {
r := math.Hypot(x, y) // distance from (0,0)
return math.Sin(r) / r
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1L M A& % 789 F .8 > KRG Rxyrange & B4 A © & xzmw%if(x,y)éfﬂx_ o
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Figure 3.2. Three different coordinate systems.
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2t F = 4 FAS P 89 B — B A main &3 E L8 @ AT L B A P A S Y
ABCD# TR & » 2 #Bat 5 (ij) A 5428 » A~ CARDALTANK AL » A% H HSVGH 44
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T IR %] 89 float6afts » AR ASVGX AT abs ik £k td % W &

%3] 3.1 R fRFCR G &
SRBAFEREILRA) SRR FHRT A ST o

(R AT %SVG)
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%5 3.3: RBHBLEANL LY L E » REEMEIRG R Lz &#F0000) » B34 2K &
(#0000ff) °

%43 3.4: %»%1.77%Lissajoust T4 %%k » i — A PwebM %% » ATHAZFK B @ARE R
BISVG#IE 4 E P % o IR % 35 5L 1% B Content-Type sk :

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

GoEZRET MAMHE 9 B & XA : complex64F7complex128 » %% #f 5 float32F#float64 /&
i REARE o A E #complex & F A T B 4 0 A #realfrimag %o 718 & B 8y 5
AR 3R

var x complex128

~
~

—~ ~

var y complex128
fmt.Println(x*y)
fmt.Println( (x*y))
fmt.Println( (x*y))

~
~

o B —ANF B mAER— TR KBS @RE— AN B]43.141592i.2i 0 B I R —
BRI 0 B FAGFEIRAO -

fmt.Println( * )
EFEERRANT » —AMNERFETUME F—ANEFRAEFE (T 2~ FHIE

) o RINTAM AR F RSB LI R+ 5 ZF 005 4201 © L dxtys) 5 9
93T R AL :

R BALT VAR ==Fe 1= AT AR 3 odt o RA R AR 4b) 523040 I8 SR AR AR < 69 AR €A 4 AR
By (iFE RO EFRIREZERE » T2 ORI EFM) o

math/cmplx &2 4 T 8 AL 287 % J4k > Bloe R E 309 F 5 R Z A R F R -

fmt.Println(cmplx.Sqrt(-1))

T i 8942 5 1% Fl complex128 & % B i % & M,— MMandelbrot & 1% o

gopl.io/ch3/mandelbrot




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

import (
"image"
"image/color"
"image/png"
"math/cmplx"
"og!

func main() {

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

)

img := image.NewRGBA(image.Rect(0, 0, width, height))
for py := 0; py < height; py++ {

y := float64(py)/height*(ymax-ymin) + ymin

for px := 0; px < width; px++ {

x := float64(px)/width*(xmax-xmin) + xmin

z := (%, y)
// Image point (px, py) represents complex value z.
img.Set(px, py, mandelbrot(z))

}

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

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

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

}

return color.Black

F T & 75 1024x1024 B A% A A & 6 B At B 09 JE 3Rt -2 8] +2 [ 7] 69 B 3T @ o 425 R 2
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Figure 3.3. The Mandelbrot set.
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°139: AE— webRFE > MTLEPRERITHOEL c BHE P #ALHTTPE %K
& ix,y%ﬂzoomé}%ﬁ °



3.4. A R A

— AR R BB R A AR truedefalse o iffefori® 47 89 Z 3R 9 R A R ARG 4E 5 S H==
Fo<F L BRBAEAL &7 A A RAGME o —LBRMERF 1 2B HIERME > A 1true 894

A false * B F RE9ULA A (1true==false)==true * BARARZFT AL —H » FHEEMN—#HK 42
RKAMEORREKXX » HERAXKERT x==true °

A R A8 44988 (AND) Fo|| (OR) #AF#F %4 HBABHITH o REFFLBMETLE
TIARH T AT R R K KME » AR 2BHEF LD OES T BERE > AT @R X EA
RAH

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

H P s[04 E4 R 2 AT 2 F4 % % 2 8 HpanicH 7 °

HAA ee C9RAZ || & (BhiE: e SREHRE > || 2B Hmik o RiEiEkL
pEZ) > TEMXGHREREXERE Z 1IN

if 'a' <= ¢c && c <= 'z' ||
'Al <= c & c <= 'Z' ||
'0' <= c && c <= '9' {

R R ST KB R A B FHEORT » RZTRA o LA Al — A B X #9ifi5E 6) 4R Bh 4% 3

W REZZEFREMG R, QER— MRS LT

func btoi(b bool) int {
if b {
return

}

return

RFBN ARG E RN T AL, LA TREFAR, KITLTAEE - H



gopl

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

3
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3.5. 7 %

"/1\5‘5"—4*€L$%—‘/\7F?Tfi"“ﬁ’3?ﬁ?/%§ﬂ o FHETAESERNIIE » Si5bytefd > 122

FARAROEARTIRGTAR o LRFAF &M F WAL RAUTF8% A 89 Unicoderd &
(rune) &7 » &ﬂ]ﬁj}‘/\‘t%émﬁm AR AR o
MEGlenH K TUREG—MNFHEFEHFTEE (FAuUneFH4% B ) » R51REs[[EH Fi

\

NFFEF I iLMiHRO<Si<len(s)&H R o

s := "hello, world"
fmt.Println( (s))
fmt.Println(s[0], s[7])

4o R RE G PR R TR E R EEGF T KL F KpanicHF ¢

¢ := s[len(s)]
FINFFVHAR—ZRFTHEOBINTH » RAXTIEASCUFHIUTFRB 2 E R AR S A
FH oo KNMNAFERTFHYIMEFX o

TFFERMSATRENSTFHENZINF T ABIZNFTT (FFE2AT) £R—
MHFHE  AROFTFTHEHELANTT -

fmt.Println(s[0:5])

Rl > 4o R 512 ¢ F4F & 0B R4 Tisd 154 3 HpanicH % o

AR TR A% o %5 BA1R A% M35 RO 4 A 445 8 > KM len(s)HF 4 4 R84z
B o

fmt.Println(s[:5])
fmt.Println(s[7:])
fmt.Println(s[:])

ER S YT T L PN IS SO Y S

fmt.Println("goodbye" + s[5:])

FHE T U ==Fe<i#t 4T HIER 3 RBGA R BN F TP IR TR » HILLiREZEREFHE AR
Y B B IR o



FHEGMAERTRY | —AFH S BENFFFIRRTARAT > 5 RKINLT A% —
NS EFNR—AFFE M TR T BB~ F B BB 5 TS

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

BHALLFEREOTHEERAL  EREZESHRAA+=B G FA - MO FTHEME > 21
HRAZ E BRI FH S

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

R A T8 AR TSR » B b2 X5 T4 B A S0 5B e AP A AR 89

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

TR ke R AT S 3 T4 F 0K E B B R A o RARAF BB R BT
B RS o FIAF - — AT BB 0T FH B A S[TIM AT AR 2SS
#H [5] é’)ﬁ‘]i—”} ’ ﬁt?‘fé‘$+ﬂﬁj§%{}?4&{ﬁ&%’f&}%éﬁ o ’(’EE’%ﬁ"%%']:%ﬁ;iﬁ%'ﬁ—éy\@a%ﬁéﬁﬂ:}
B ABARTT—NFHERAANT L TAF R E HIE -

3.5.1. /& S @ik

FHEELTIUARTHERETRNGRE > RRE—AZFVFI 2L FHT !

"Hello, #3{"
h e 1 1 o . W 5] r 1 d
5 7 world T
data: hello data:
len: 12 datis & len: 5 s := "hello, world"
hello := s[:5]
len: 5 world := s[7:]

Figure 3.4. The string "hello, world" and two substrings.

AAGoEZ R4 ELRAUTF8AH » # HGoE S L AFH B AUTF8% A 6 7 X AL 32 »
B St R AT T A% Unicode S4B B 545 & @i P o



=55 a0 FHAEEET » TARAURRFI \ AR LFHEAAEEGEIE - T
&6 BAT ~ © E e b R AT F L F WAASCIIEH] KA 69 35 L7 &

\a of 44

\b B A

\f E: 3l

\n Pt

\r =%

\t R

\v & A AR

\' #3515 (RAL '\'' HXruneff5@EF)
\" W3 E (RAAE "..." BAOTHS@MAT)
\\ B i

TM FH B INBHELEFHEOELEZTGFTT o — ATt H 695 U8 X
A& \xhh * EPAMEFTTRRHNETF (REXDBATIL) o — A H 4 L X,

& \ooo * BEZANBA ok F (027) »2ZFERE \377 (FiE: g —NFFH

E o T#H H255) o B—AE—F T ERE—NHEGME o BB RN A B mfTE—A

Unicode® & B 3| 5 4F % @A F o

—AMNRANFFE@EN XA AR FRERI 5 - ERAGFHEERET » A
LR s A ARHAZFENEE » 08B EFHIT > A—AIMREFFPHRAEAFH S OM
TRIEAST (FE: EREAFREOEANRLTRZEES FH > TUARAANZH RT3
FEEXR+"HEFHEFTEIR) B HRLE LM B E EUMRIELTAF & Loyl
AL —HE 0 GERLEETELAALRAIHG AL (FE © Windows 2 A4 fe ™ & fedttT
—AREANLARALHF) o

BRAFHEEOBERATHEEMNEREINSRAE > RAENZRKXNEELEEREZ R - R
A PR @A R AR 28 A THTMLEEAR ~ JSON@EE ~ - A TR =12 B RIR L 2 &
LT84 o

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

Usage:
go command [arguments]

3.5.2. Unicode

FEAR X VAR » B 38 R PLAR ] 49 > Aerl i MR R A —AASCHF AL + 2B A&
AR RAD o ASCIl » B f #8336 T £ B EASCI > 1E A 7bitk & 1284 F4F : &4 %L F
KB~ FF -~ SAftr A TR GEHA o T ERG T EMARF R BEREHT >
EREZBGHTHRERSANBROA P REEAEERNATHF T AL - MAELZHEMIG L



B R G AIE T ORI TAART RN (FE D e AR R URLR T L#ER ST
ASCIl~ FU~ BXF S4BT FH) - M ARRERILEET EMETOFEFEHOTA
FRAER ?

ZZ A K Unicode ( http://unicode.org ) » CHRETREAMEF LA GF S A% 04
TERTRECTERT  FEAFIFDES  TAHRSHRGFS » BAFTHSR—AE
—#jUnicode” & » Unicoderd & 3t k2 Goig & F #yrune £ XA (%% : rune&int325 M %
) e

JE AR A Unicodets ol £ T A2 12120,000MF4F » R EBI1005 B2 - B ATTHE
WAL B Ao 30 4E P & de TR 69 9, 2 38 ] 89 & 7 — AUnicode®s & #9 2038 £ A Zint32 » L3k &
GoiE = Prunext 2 89 £ A 5 wHI R L runefF LEZXAED o

BT —AFLF I AT H—Nnt325 7] o & A 7 X, UTF-32/UCS-4 » &4
Unicoderd & #k4% F Bl 4 69 K 1:32bitk & = o XAt 7 A b £ 54— > 22 LR Rk % G4
2R 0 B A K AR THHEAUT 5 89 TARZASCIFAF » Ak HEANASCHF A A F Z8bitH 15 ¥ 3k
e R R o M BLBPAE A F R 69 F A5 iz F T65,536 1 0 dLst A A 16bit4m AL 7 R Fh Ak &K FH A

3.5.3. UTF-8

UTF8Z —/~¥Unicoded & %A% A 5 ¥ 7|89 T k%5 - UTF8% 4% 1 Goid & X A Ken
Thompson#=Rob Pike 4t Bl % 8189 » £ &4 & Unicode® 47 & - UTF8% A 4% 12144 F %
% & 7 A Unicode® & » ASCIRR 9 F/ RE AT T » FRFHRTEA2RINAF T A&
T o AR T RBEF—NFIOZROMEA TEATERA SV REANAFY c wREF—AF
89 ZswbitA0 0 M ATt R TbitdIASCIF A » ASCIUFHBENFHRARZ—NFF » Fotb b
BIASCHRA A o bR F—ANFF 6 Z%bit2110 > MBELAEE2ANF ¥ 5 B L 0EA 3 5% bit
A0 % > £ K9 Unicoderd &AL & KA R AL Kok 4L 2 o

OXXXXXXX runes 0-127 (ASCII)
11OXXXXX LOXXXXXX 128-2047 (values <128 unused)
1110XXXX L1OXXXXXX LOXXXXXX 2048-65535 (values <2048 unused)

112110XXX 1OXXXXXX L1OXXXXXX 1OXXXXXX 65536-0x10ffff (other values unused)

T kg mAD Kk EFEA R KT KT E B0 FA 0 A2RUTF8%R A RAT TR S #ish a9tk i - B
SUTF8% A8 puik ik » T4 BASCIA » # BT AFHRF : €T @ e & # & %24
FHVRABAT LM FARGGFLTFTOLE o CLE—DNATRRBA > T LINE &G4 R
HRAHEMB LA RERLONELE (%2 BECBKZ £ %A » 4o f Finifife & 42 B N
THABRILE L) » RAEMFAORLELCTHRLEGTE > KLLCRDF T 0 F

o AR E—-NFRERENZCHFIRBFHNT » TAESHEY LT XAk


http://unicode.org

SR AT o B UTF8% 3 691 5 #=Unicode?d & #9R 5 — 5 » F b= v B 335 UTF8 %
53 o Bl E A R A R ABNULQ)F ¥ o 7T AR AT 33 B AR 248 FINULAE 4 7% & 4 B89

BALEE

Goiz 2 B X K AUTF8% 4% » # HGoiz 2 & BUTF8% 4% ) L ALkt &, o unicode 842
TS24 E runeF A X RE (W RyFEREE > RZLTFFHRER T
#%)  unicode/utf8 & M #2 4L T A TruneF 4% 5 7] ¢ UTF8 % A5 Fn A7 75 8 Zh 4, o

FHi& % UnicodeF AR HEMEEMA » H LT HARSFHAEMMUG G F—REE R
FTRGFHF (FE: PIARAIRARSHMERRGFE) - GoEs F/4 % @mIAF 4y
Unicode® U #1k & 41 7T ¥4 i it Unicode® & M A Sk 89 T 4F ° A BmAFH X, ¢ \uhhhh X &
16bit#9 4% & 44 > \uhhhhhhhh T 52 32bitt9 4% & 44 » L PhE—ANT~# A& F  —RRIF TR
% R 32bith % K, o —A st 5 A BEUTF8% AL o filde 1 T @ & 8 & @ fAAR & 48 Fl 6944

|l_l£_})*|(n
"\xe4\xb8\x96\xe7\x95\x8c"
"\udel16\u754c"
"\U00004e16\U0O0OO754Cc"

E@E A SRR B — AR SRR k2R S04 A R 8 -

Unicode# LT XA4E F Erune F 45 F « TEEAFHLFME ¢

"#' '\udel6' '\UOOOO4el6'

2t T T25658 M TWAE £ — ANt S#HELFF P o flde \xa1 2 FHA 222 T &
R EGRD B N sb/Fi4E A \u R \U FEXTH N o Bh > \xea\xb8\x96 H A& — A& X runeF4 0
BARRXEZANFF 3t —MAAGUTF8 % AL 6975 & o

145 FTUTF8% ML R 89 Ft » % 5 F4F S BAFA T B B AR ARAE o KAV VUL A ARAD 845 0
R—AFHEATRES AT B0

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

3

RFE 2SS BMR

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

}

RAXCETHMK



func Contains(s, substr string) bool {

for i (= 0; 1< (s); i++ {
if HasPrefix(s[i:], substr) {
return
}
}
return

st FUTF8% AL jG XL AR ARG F TR EZFH T —F8) o 222t R R % L ehmanH
AZAEE o (L@mby AR K Astrings T A BALEE > LR EE T —MASAERML
{t.#1Contains 3 © )

A —7 @ e REATE X SHEAMUnicodeF A > KMNTAERALCLE T X o FEAT@E F

— Bl FROFHE s CARSTYTRRAMFR - A3SRATTEHAGEATHN - FHEE
B134FF 2 VAUTF8H X4 Ad » 12,2 2 2t & 94 Unicode &4 :

import "unicode/utf8"
s := "Hello, H#3R"

fmt.Println( (s))
fmt.Println(utf8.RuneCountInString(s))

ATRERIEELHTH » KRNEFEEZ—/MUTF8MEHE £ - unicode/utf8 eL1R4E T Z I 48 » &A1
T AEAE R

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

}

# — X FlDecodeRunelnString & & Af & & — Ao kB o r3d 2 FAAAE o KB ZrRA
UTF8% A J5 89 %A F % # B - k& TMWTQ%%H?ﬁE%ﬁ$¢%?$?ﬂh o &
ARy XA R > RN FRE[ENGBL - FENR > GotEE éﬁrangeﬂ%%ﬁkﬁ?—ﬁ
BHEE s 2 A HEXNBEUTFEFH$ o TEHHILET RIS T 3 FREEN LTI
ASCIll » &3] 2#H G F KEBIIANFF



UTF-8 encoding

i r r
a 'H' 72
"Hello, HH" 1 'e' 1@l
. 2 1" 1@8
data: e— 3 K 168
len: 13 4 st 111
5 L' 44
for i, r := range "Hello, H#HFE" { ? :ﬁi_l i;gga
fmt.Printf("%d\t%g\t¥d\n", i, r, r
} R 3 ) 10 'H' 30028
Figure 3.5. A range loop decodes a UTF-8-encoded string.
for i, r := range "Hello, #J3" {
fmt.Printf("%d\t%q\t%d\n", i, r, r)
}

EATT MR — A E PRI R AT T S F T 08B » RITH

n :=
for _, _ = range s {
n++

BEEH XGEIFRHE > BNELTABE R EZLGTE .

n :=
for range s {

n++

}

A KA1 A A 98 A utf8.RuneCountInString(s) & %k °

Ede BT @RI 4G » TAFH B RAUTF8% A R A —# W] » 122 x4 FHAIR4Y B E T4 %
FRE—NEE » X ZEHEY o R A THIRGFHERLT—ANLBG BB » REA
SHAEF R GUTF8IE » KA R A AR ?

H—NUTF8F M fif#h » 1% & £ X3 M utf8.DecodeRunelnString #23 3, & f£ range {3~ F
BRI 5 o RBI] —MERGUTF8 A A A » & £ R — 445 5] 89Unicode F4F \uFrFD *
EﬁPEIJCP | ﬁﬁ%@%ﬂ /\gé/\}}iﬁ —X(‘¢$/Eﬁ//,}'\ E@ A-——/\é @éﬁ]éj \'3'"0"O %ﬁi[‘j}:’ﬁ



BN — AT BE R AR S o R AA A AR LR B ROUTFBE
B o

UTF8F A B E A Rt XA JETH 7480y » 12 2 5 A5 AR K Arune/5 2| T E 518 > A A
rune k- h—H » IREEA LN Fem1EE o

Frune XA 4 3 o K BIUTF8% A5 89 541 % » 4B & F 4 % % A5 69 Unicode®d & 571 :

s = "JuryIu"
fmt.Printf ("% x\n", s)
r := [Jrune(s)
fmt.Printf("%x\n", r)

(% —APrintfF 89 % x 58A T EES T RBEFTHBEAN—NEH )

%o 3 A ¥ — M]rune £ A 89 Unicode F fF slice 2L 4L 4% A string » M xf ©A1# A TUTF8% 45 :

fmt.Println(string(r))

b — NEF R A T B T A RAR 8,4 3¢ 2 Unicoderd & FAFHUTFSF /4 & -

fmt.Println(string(65))
fmt.Println(string( ))

4o S 3t SLAD BB FAE & T ARAY 0 MR \uFFrD BT AR Ak

fmt.Println(string( ))

3.5.4. 7t % #nBytetn 4

R FREOAN G T B AN EE : bytes ~ strings ~ strconvA#unicode £ © strings &
REBETH S Fdedin - %4 - ik~ 8 - Hofot S -

bytes eL4LAR B TR § KM REAG R - (2 24 e T & A A48 Bl M 89[lbyte £ A - B A F
HeRRZE ARBITHEFHBLSERE IRALH - £EMFELT » 44
bytes.Buffer& 4% & & A 2k > 5 KAVE T -

strconvE BT A RA ~ BAH S F At FH SO MELER » TR/ T W3] 53 L4
X R o

unicode &.42 4 T IsDigit ~ IsLetter ~ IsUpperf=isLowers £ M2 » €A FTLFH» X - &
MNHREA —ANE—rune XA 8 5% 0 RERE—/MH R o Mg ToUpperfeToLowerZ £ &
B H X B R TruneF 4769 KB 454 o BT A 6938 & & R8T 38 f Unicode s A € L8G9 F48 ~



HFF 5L o strings EAH LWL &3k - €11 L2 ToUpperfeToLower » 1§ /R4 F 4% % 69 4
NF AL 69554 0 REREFHOGFHFHE o

T @ 4] F t9basename X % % & T Unix shell#9 Fl.& TR o £ &A1 £ IR A T > basename(s)
A A ARG R RIEAZ B9 BT G R > R B IS A AU R AR 5 S SR o M TR

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

B — AR R A AR FARAT B > A3 F LA L3,

gopl.io/ch3/basename1

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

AL AR AR A T strings.Lastindex /& & %X :

gopl.io/ch3/basename?

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

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

}

return s



path#=path/filepath 3R T X T U842 8 £ — AL 09 R EARAF o {2 F 41 5 s A2 7T A 1
TR AR LT o A S TR B AT IHS - 1225 B — R TAREA TS
Bl URLSS 42 404F o 48 1L T » path/filepath & 4% 321 A LR & 69342 A0 » B 4= POSIX
# %1% A [foo/bar » #Microsoft Windows{% | c:\foo\bar 3 °

LR G F — AT B BT °u&%%%%%“AiTk@é?
AN—/NEE 5 DR AF o ] 412345740 B )G pr A “12,345” o X ANPRA R E
BEERA IFGHELT -

KA
A

P 34?%%
m%%% U x4

gopl.io/ch3/comma

func comma(s string) string {
n := (s)
if n <= {
return s

}

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

WmacommaR AR L —NFHE c wRIMAFABOKENTRFTINGE  MAEELE

NIZHTRM o T s commau%ﬂ%‘ﬁﬁ)‘ NFHAMLERFHA BB A RANRANT B H46E
NIEFMaf 0 RiE FHER A G kBT @ TE o

—ANFRHRELZOLNAEFTHA ) —FQE > RRTTH - LI T » —MF FslicetI T
W ST VA B b HoAS i o

FH B AT FsliceX B T VAAR L4 3 .

s := "abc"

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

Wl ki 0 — A [Ibyte(s) s B R B T — AR T AR TRA I $ HIBOH N 0 KB
IR EANRE G F 7 KA o RiF R RACT A8 2 — L7 T 9 Bl B 5 54 6 38 » 12
BRI FEARAETEOESZNERT » RENUsFRELRLEKE o F—AF Fslicett
B 45 & a9string(b)IRAE M A E —ANFHBHEN > UAHIRS2F I B A R IRy o

AT HRSEB T RLEH N F S > bytes LAestrings Pl RETH S A Rk - ThA
strings & F #9554~ & 4



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

func Fields(s string) []string

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

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

bytes & ¥ 42t &2 9 55 A % 4k

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

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

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

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

CMNZAE— R A R FH $ XUV LLOEBERART T Fslice £ B # 5k o

bytes &% #2 4t 7 Buffer £ % Al T F ¥ slicety % & o — A Bufferit45& % 89 » 12 & 14 & string ~
byte X [Joyte ¥ £ A #IE 49 5 AT vh5h &3 &k » —Avbytes.Buffer® & R & &A1 » AA X
R G

gopl.io/ch3/printints

func intsToString(values []int) string {
var buf bytes.Buffer
buf.writeByte('["')
for i, v := range values {
if i > {
buf.WriteString(", ")
}
fmt.Fprintf(&buf, "%d", v)
}
buf.writeByte(']")
return buf.String()

func main() {
fmt.Println(intsToString([]int{1, 2, 3}))

% wbytes.Buffer/shmff & T 45 #9UTF8% A Bt » 45 4% M bytes.Buffer&WriteRune 7 i » {25%
WriteByte 7 i 3t T 5 A E AN [F='] FASCHFAF M & B Jm A 3K o



bytes.Bufferk M A £ R % =R g9 fe » RAVE R L F ol 23] RNKAF L
173 € AAE— A0 8 iy A Aoty B 2t % > 4] 4e B M Fprintfédio. Writer#i 2t % » & 51
io.Reader£ & #9m AR % o

%43 310 : % B — k)2 AR comma® ik o 4% M bytes BufferX 4 4% & 4 4421F -
%45 3.1 1 Z-EcommaRidk > AXFF AFL A —ATRE R T aRE -
%312 hE—ANRE - FIMTRANSTH RS ALALATLY - LR CIH A48 F 8
FHF o AL 2 R R AR5 o
3.5.5. T4 $ fe L F 09 5

BN FH FV R G5 SR  FHF S A RAE A 8 55 AL LA F L o dstreony 142
K—NEREEANFHE > —F 7 HARNIML.SprintfiR & — A XL F4 & 3 5 — A7 kAR
strconv.ltoa(“ # £ 2| ASCII") :

X =
y = fmt.Sprintf("%d", Xx)
fmt.Println(y, strconv.Itoa(x))

Formatintf=FormatUint & 2 =T VA Bl A< ) & 3 %] k48 A AL 405 -
fmt.Println(strconv.FormatInt(int64(x), 2))
fmt.Printfi% 289 %b ~ %d ~ %072 %x 3 4 $4= 4 o) fe 42 4 thstrconv & 89 Format i 3¢ 7 12 1%
% o HH T FEOA W H M B BHR
s = fmt.Sprintf("x=%b", x)

o R F N — AT 55 B BT A B H > T A4 A strconv & 89 Atoi & Parselnt & 2% » £ A T 4 £
5 #F eParselint & 2% :

X, err := strconv.Atoi("123")
y, err := strconv.ParseInt("123", 7 )

Parselnt® 3k 89 % = N4 HCE R T4 £ A 4069 K 5 #4216 & Fint16 » O] & ®int o & AEA4T
BT » BE# 5 Ry & RIN64 KA » RTINA R H XU R T A B EHER o

A BHR AL A% Ffmt. Scanfk AT S A6 47 $ A0 807 > AR B T ST RESE —ATH
IE > BT AR GRERTERTAM G A o
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3.6. %

FEREXGEARFENTH > MR TLESTH o T OB E LT EMEN
boolean ~ string & 4 F °

—AFENEFRBNOZLTRENLT > %ﬂ’”‘ﬂé@ﬁﬂ}h REL s FEHMELTE K XA
T A By ok Ao AT AR RN GRS o Bl o WL RSN TREBTIEORET
Fo AACNET 2R LT :

const pi =

FRREFRA—M TAREFASZ AT E S LURELSFA—AAXGTE

const (
e =
pi =

BT A % & 035 AR T VAR BRI AR 0 XA VT VAR Y B AT 09 TAE » 8 AR AERAL o
LRERZT EN > — BT RO T VAR R F AR R I > Bl e B R E ~ 54 3 &5
AR AT B B R3S SRS o

TRGHAFAZL - BHEA P RELGERLTEE 7 209 LA B4R R
Tm&iﬁmﬁﬁik@”‘%%% : len ~ cap -~ real ~ imag ~ complex#=
unsafe.Sizeof (§13.1) -

B A e 88 A G IR 8 0 B E BT ARM R 6 —3F 5 > Blde A T35 428
XU KA

const IPv4Len =

func parseIPv4(s string) IP {
var p [IPv4Len]byte

—AFEYFRALTUAE AR —ME > 2T REAH EXBEALE > BRKNLEL
b9 &k XA XA o £ T @9 KA P > time.Duration& — /4% XA » J&K 2 XA Zint64 »
time.Minute &2t 2 £ A 85 F & o T @ 7 989 & % 40 Ltime.Duration £ & » T liA R %T4H
FATH R AZ &



const noDelay time.Duration =

const timeout = * time.Minute
fmt.Printf("%T %[1]v\n", noDelay)
fmt.Printf("%T %[1]v\n", timeout)
fmt.Printf("%T %[1]v\n", time.Minute)

WwRAWEFRANTE R T H—E AR K RART AL % » e R A
%@%miiﬂWiﬁﬁmm@%E%W%%ﬁkﬁ o R E TR o 4
4o

const (

oY)
1

)

fmt.Println(a, b, c, d)

WwRAZHEME I ELOFERAAN  LEAZAFRERNGNE - 22T AHF KL
Hbk > ARk Ziota® T A RS EL o

3.6.1.iota "= A R &

w2 A AT AL Riota® EAERE WL > R TAR— AU LG FEE » 1221
REATH S —@ iR & X o £ —Aconst® &6 F » £ F—AF A F EHT A GAT
iotaty 2 E A0 » REEB—NAFEF RNGITIm— o

T @& k B time &89 4] F > b“ﬁ%&i?*‘/\Weekday LR REA—FNERT LT
—ANFE o N ROFE - ELBREIEST T %ﬂ*‘v@w’iﬁw@ﬁ&ﬁé&ﬂ o

type Weekday int

const (

Sunday Weekday =
Monday

Tuesday
Wednesday
Thursday

Friday

Saturday

B B¥%strz00 Bl—H1 > 'ﬁaﬂ:b:;*;-;f:: o



BEMNBTULEE LT T REAKX P2 Aiota> TOAERAnetLtyBlF > ATL—IALH ¥
£ 89 3k /K 5bit 89 B Abitds & — M & F ¢

type Flags uint

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

M Aiotaty#3g » AT E R AR R <<iota’ £EL 20 F > 552 —bithz B o 1
A 3% 2 F T AR T AR ~ 1% B R E R 2T R B bitds 69 1A

gopl.io/ch3/netflag

func IsUp(v Flags) bool return v&FlagUp == FlagUp }
*v &M= FlagUp }

*v |= FlagBroadcast }

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

var v Flags = FlagMulticast | FlagUp

fmt.Printf("%b %t\n", v, IsUp(v)) // "10001 true"
TurnbDown (&v)

fmt.Printf("%b %t\n", v, IsUp(v)) // "10000 false"
SetBroadcast(&v)

fmt.Printf("%b %t\n", v, IsUp(v)) // "10010 false"
fmt.Printf("%b %t\n", v, IsCast(v)) // "10010 true"

ToAE—NLEXGH T > BT EHE102409F

const (
_=1<< (10 * )
KiB // 1024
MiB // 1048576
GiB // 1073741824
TiB // 1099511627776 (exceeds 1 << 32)
PiB // 1125899906842624
EiB // 1152921504606846976
ZiB // 1180591620717411303424 (exceeds 1 << 64)
YiB // 1208925819614629174706176



Fidiota® & A MMM LA R IRME o filde > BH FEMA T 42100009 %F (KB~ MBF)
4 Gois & AT I B8 2 A -

4.5 313: % EKB-MB#® =~ » REY EFIYB -

3.6.2. REAFF

GOEZTNFEANTEAFHEIL c BER—ANFETUAMEEA NG R LR > fFldwint
Hfloat6s » H# & X filtime.DurationiZ 4 2 ey ek XA > 2 R HF 2 FEHZH — AL
AR o BFERARZILEA NG R RV T T ERECABEVE SHEHFEARE
H s ARTRAINNE S A256bittI EAHE - REAANHANHELUGFEEY > AL EH
B RR s RERGEE S RRAAGFH S RRAF AR RRANE R RERYFTH
% o

M RPHFTEFOEREAY s RRAGFEARTUAREE ZOEFHE > M BT EHE
ATESHEAXRARELE X EME o fldo > ] F F #9ZIBFYiBH 15 €. 248 H1E17Go
BEPERRAAREAZOGEE  FRECIRAZSZNTE > MATURTEE T RK K
RA X (B YIBIZBAERFRTEE R HFELLERFEFA1024 ° AGoEFTINtEZAA
AT )

fmt.Println(YiB/ZiB)

B AT math. PIR £ BT RBFE > TAAERN THEEFRF AR LT ¢

var x float32 = math.Pi
var y floaté4 = math.Pi
var z complex128 = math.Pi

4o Emath. Pith 28 & A 4 T £ A » tdefloated » ARZERBETRAT—# » At TH%
float32 & complex128 £ A 44 69 3 77 W] 458 4] & Z— AN AR 69 XA 45 4% -

const Pi64 float64 = math.Pi

var x float32 = float32(Pi64)
var y floaté4 = Pi64
var z complex128 = complex128(Pi64)

HFHFEEE > RRYEETaRSSE TR EA o 4420~ 0.0 ~ 0if \uoeee & AH & 48]
FEE RN R RO ERL s ERXAHGFAE - RX AN E AL RLXA G F
HETRGFERA o R > truefrfalse R R X B A REA » FHEDEFTELRLEANY
FHEEM o



AL AR A AR R R R R R RS R o Bk R 5 ke F E ok
RER T B R A 4R

var f float64 = 212

fmt.Println((f - 32) * 5 / 9) // "100"; (f - 32) * 5 is a float64
fmt.Println(5 /7 9 * (f - 32)) // "e"; 5/9 is an untyped integer, 0
fmt.Println(5.0 / 9.0 * (f - 32)) // "100"; 5.0/9.0 is an untyped float

AEFETARRLEM « T—AREXBF ERRKMEL — DT EHIAZ > LR T @9 H—
17186 s RARNAAARELNN R EFANEY > wTENEREATIESY) > REVNTE
ok ie Xap A st 0 KA > do REE G L0975 o

var f float64 = 3 + 0i // untyped complex -> float64

f=2 // untyped integer -> float64
f = 1e123 // untyped floating-point -> float64
f="a' // untyped rune -> float64

L @agiE s T

var f float64 = float64(3 + 01)

f = float64(2)
f = float64(1e123)
f = float64('a')

RRARARE R s B — XV UA S~ RXURERAFTARTREM o 5 TiF
R B TRAR AL

const (
deadbeef = 0Oxdeadbeef // untyped int with value 3735928559

a = uint32(deadbeef) // uint32 with value 3735928559

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

HF—ARARREBOTEF Y (BIERELTEFY) - FROH BRI AR T RHK
WA o AR T @ 64T

0 // untyped integer; implicit int(0)

'\000"' // untyped rune; implicit rune('\000")
0.0 // untyped floating-point; implicit float64(0.0)
01 // untyped complex; implicit complex128(01i)

0O —h 5 R
[Tl



EEA AR RRAERFERRAint CORNERIDETHEH 2R EREUF LK
Fo G RCF E M AR A A G KT B float64 Fecomplex128 o 4w R Ffail iF B XA H K
QAR B O 0 B B A 69 0 R LGoiE F A A KDL R N A KB R R e
BHKEA -

WRELRE-ANATRGEE > ENLREXGRXBG T ERAMANTORE » I8 F
ey R EI A XA 5 BT @PFZAE

var 1 = int8(0)
var i int8 =

TRAEE

&
I
;_:
e
=3
S
q

42

fn

HERKIEREUVG T EHA - EOEN (LBETE) » B
AAEFEC AR T g sh 5 RA -

fmt.Printf("%T\n", 0) // "int"
fmt.Printf("%T\n", ) // "float64"
fmt.Printf("%T\n", ) // "complex128"

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

M BN 24 E T GoiB 5 P A9 0 B HIE R o F— P38 747 M Ra BB 11 b
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FE RAERERA

AEHFZFTHAMNF T AREIELA » €NTUARATHREESF FRIELZH > £GoiE 3 H9HF469
RF o EARFE » KAVKFH B ESHIELA » CZUARR 7 RASAREA T UM E Rk
BAFEREA o ZMNEF T bwMFRA 34 - slice ~ maph= 4 M Ih——F] B /2 R 89 5%
G o BAVIEIE T Ao AT AL R 25 My R Sk ARG Fe 5 AL B 2f 52 JSONAS X 69 2038 - 7F BLad it 45 4% A AZ
HREkAERHTMLT @ ©

B MR REG XA L CNOEG TS A XA TR - FAEGRABHTE
R —— A N R LK AR T AR A KA AR f A L E ARG o Sl AetE
MARAR AR B R A A KA GRIBLER - 4T » slicefrmapl £ 5 A 69 3B 4 » €11
RIEFEHEEK -




4.1. A

BAZX—AHERKRENHFEEVARTARNGT] > —MRATAGENSRS MTLEER ©
RAKAGRE AR T » AEGoEE PRV AEAERLA o fodiiastmog XA &

Slice (¥1h) > BATUE kP EsHEF7] > slice fe & & > 122 23 ffslice TR
WG EF AR o

BB FEAAF T AR K5 TAR R F > % 5] T Az 69 78 B 046 B S48 K L R 894
B o R E #len R FE BB FA P AF AL o

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

// Print the indices and elements.

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

}

// Print the elements only.

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

}

BT » ZMG BN EREEAA A E LR 6T > T HRFERRILREO -
FATATT A $ 28 5 4815 % R — 4048 kA ke AL 4

var gq [3]int = [3]int{1, 2, 3}
var r [3]int = [3]int{1, 2}
fmt.Println(r[2]) // "0O"

ERAFEET » o REKBGKFALE RINGE VET » WA FRANKELRBEWE
TCAE B A HCRTHE © Fsb » E@mqii A6 % LT RiL A

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

B R RFAEB G — BRI S > BBt [4]intZ Afr TR 8 m XA o Frmegk
Bk MAFERER  BARMYKREFRAERFNBRAL o

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



AT 2RI > A ~ slice ~ maphe Z MR T @AEE B RARRARIL o L 89T X2 B it
MR W ACAE T 5] o AR AT ARG — A K 5l An 2 4B 7] & 69 7 X461k » SRR T @I AF

type Currency int

const (
USD Currency =
EUR
GBP
RMB

)
symbol := [...]string{usD: "$", EUR: "€", GBP: "&£", RMB: "¥'"}

fmt.Println(RMB, symbol[RMB])

FE X AR RGBT @A X T s i R38R L1 % %820y mAZAF %5 T
Heg s Fa Rl @I B LM — A 0 RIG T A6 T E G RAE AL o 4w o

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

LT —=MNEA100MLE G r o /e — ML ERMBILA-1 > BELEAERAOMLLI o

o R — e U E R TT Ak B iy o AR A SR R A AR T A48 AR 8 0 X EHR £,
T B == ik iE AT R b AN » RA S AR BT A L E A7 &40 5 e i
Mg RADEE o TARF IR E F AT =848 B A I o

a := [2]int{1, 2}

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

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

fmt.Println(a == b, a == ¢, b == ¢)

d := [3]int{1, 2}
fmt.Println(a == d)

84 — A8 528941 F > crypto/sha256 &6 Sum256 & £ xt — AME & 69 F F slice X A 69 445 &
Bo— A3t R 80l B E o Il BB A 256bitk s > B skt & [32]byte i A R A o 4o R A ANIH A
WEAAR G > ARATANA AAHE &R FAEAR (FiE i EAHASHA AR 69 15 0L »
12 SR A TAARRE) s wRHEHERRE » M2HEAGFLREUATR M o T
)5 A SHA256 3 ik 4 3 £ R X" Fa X" A A5 &8y 3 &

gopl.io/ch4/sha256




import "crypto/sha256"

func main() {
cl := sha256.Sum256([]byte("x"))
c2 := sha256.5um256([]byte("X"))
fmt.Printf("%x\n%x\n%t\n%T\n", c1, c2, cl1l == c2, cl)
// Output:
// 2d711642b726b04401627ca9fbac32f5c8530fb1903cc4db02258717921a4881
// 4b68ab3847feda7d6c62clifbcheebfa35eab7351ed5e78f4ddadea5df64b8015
// false
// [32]uint8

@Bl TR o AANEEBRRA —ANFRHGER o ALT A R B E N JLFA —F 8bitt
AT AR 6 o & ZIEFZPrintf R 389 %x @] F 5 %k 0 € T4 R At o H] 694 XaT i £ 48 %,

slice 31 89 L& » %t@| F AT A TAT A RAEKIE » %TaF 4R T L7 — MLt 89
BB LA o

LA — AR R AR 0 RFA MR SRS 2L RRA TN LERTE > TRARRK
SEZEFHMOZ-DERBSKR > FRZRBARNGEE o« AA RKE S LA B OIH F K
o i K G F R R AN AR A o Bt S A B A AT 5 AR R R A e B Al e B b > 3
TREEIAS BRI RSO FATE - ARXANF @ > Goid s MFRAy 7 XA L ek % mi2
BERE > RERAIET T AL XA B mAE A 5] M K48 4h2d ZAE AR A 69 K2 o

%K > BATT VLD KRt A — A SBAE 4 > AR AE 8935 % S 3 45 4 ot 328 09 42 AT 5 7AT T 02
B4R EAR BT A o T @i 2500 T A[32]byte £ A 4 F A FE

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

A5 Fn F @ AA[32]byte{}3h T AL R —AN32F W G H A o dy B AN 09 L E AR A B AL A
6 s R A0 Ak o HATT AN L @tzero R B E fE— & :

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

BRI AG A RS A BT B o B AT R N S AR R R4 0 12 R AR
KAEBIHEE » BARAHED 04 TRILY KA L o L@ Hzerod I TALH IS &
[16]byte 3 2 3 48 8945 41 » 7 B A A AEAT e M R A A E W 7k o b TRERA > 5T



12SHA2563X £ F 2 Ak & K 3 meg45 6 oh » ZHARRE Y AEREK A s AR » 81—
FxAE A slice & B K 24 -

%3 41 : %B— /R THEAANASHA256% A P REDbitA 4B o (5£#2.6.27F 8
PopCount® %k )

%] 4.2 RE—NEF o BRIV L TAT AR 4 A B9SHA256 % 45 » H X il i 4 4 17flag
T4 0 Hr i SHA384 X, SHAS12% 4 % o



4.2. Slice

Slice (k) REAZ k57| » BFIFTHEMLEAAMEGEA o —AsliceX A — A B 1F
T A FTREsliceP LEMNEA ; slicetyiB kA ARG RZXABRNTKERD o

ftifnsliceX A A & KB ZR o —PsliceT— MR ELGIBEEN » RET 7 RMEKATH
7] (A LW) LKA @ Bslicet &2 # 5 51 A — M Bt § o —Asliceds = A9
M de4 s KEAEE o BHEEE —sliceLF 2 2 09 R B RAAF 30 > Bz EY
Zslicet) H—MLEF T —ETRARKABGF—NLE o KES Eslice? LEEKEB 3 KEFR
RREEEE » BE—MAIMslicety FF454% B 3R B KIE L RALE - N E Mlenfrcap iy
7|8 Elslicety K E Ao 5 & ©

% AsliceX A T AR TR E 09548 » H G AQGHKARSRATRER - B41EFT AT —
FPEMAMLFHTHERA TR TR AT %ZIA A Dslice © BT L

months := [...]string{l: "January", 7 : "December"}

H sb— At Zmonths[1] » += At Emonths[12] ° A% » A F—NTEMNEKI 04 - 12
A — R RMATHEE » ARRMNF AL EERLFOMTE » FONTLE LKA
A EFHE

slice#y 1 | #24ks[izj] » 0 <i<j< cap(s) » A TolZE—/#789slice » 71 Asty N FiNTE I
4 B B TR 5] o ¥ Bslicedt RA-A LA o 4o Riki B 6 % 314K o504 75 4% 1 04X
o 4o RjAx B 09 % 5K %8995 3548 Fllen(s) KA o B3k » months[1:13]47 i #4E 95 51 A 435
A 289 A4y > A2months[1:14RAE 54 5 months[:]¥7 K #RAE M & 5] A 8 A E A o TR &A1 5] 2 L
EATH_FFE A LR Amslicer CINMAEEIRH ¢



0
Q2 = months[4:7] .
data: &
len: 3
cap: 9

« len=3

cap=9 samsa s e s EEEEE R R E R B R EE AN .

months

o

”JEHUErY”

summer

= months[6:9]

"February”

data: ,p

"March”

len: /3
:/ 7

cap

“April”

L May”

“June”

“July"

len=3

“August”

“September’

=7

“October”

- cap

“November”

“December”

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

Q2 := months[4:7]

summer

A A-slicet @& T Ay » TagREE—Aaa48 R AmegnX (i)

for _,

:= months[6:9]
fmt.Println(Q2)

s := range summer {

for _, q := range Q2 {

if s == q {

fmt.Printf("%s appears in both\n", s)

// ["April" "May" "June"]
fmt.Println(summer) // ["June" "July" "August"]

%o F b1 b 3 AFAB Bicap(s)d9 LRI & B— A panicH F 0 1228 Hlen(s) M A ZRAT & T
slice » B A #slicet) kK E &% K :



fmt.Println(summer[:20])

endlessSummer := summer[:5]
fmt.Println(endlessSummer)

A I FAEE I R RERoyte F ¥ R A b K 8940 B BRAE L RN o A B AEx[m:n] » F BAR
ARE—NRIBFFRINGTFFI 0 REMALFTATRE A » ARZHBRERLTE
iR B &K o xImin]in K A T 248 MAR—NFHFHE > o RxE[Joytesd 15 0 4 i — 4
#7869 [Joyte °

R A slicetd 6,848 @ 5 — slice /L& 8945 41 » A sk @) R 2% # slice 3 AL ¥ 42 & 2k R 3615 UK,
BB AE o #bEWR 0 BH —slice A AR E 98 BAE T — A F#89sliced| %
(§2.3.2) ° T @tyreverse &Ik i£ /R N 74 F A4 [fint X 2 89slice 4% » mAETUARA THEE K
& 8slice °

gopl.io/ch4/rev

func reverse(s []int) {
for i, j =0, (s)-1; i <3; i, j =i+, j-1{
s[i], s[3] = s[]j], s[i]
}

RE RN RS E B2 R

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

— s slice L EMEIRG) £ dbn /L E 0 7 k& Z KA Freverse R 5: i3k 0 % — R Z R A%
BN LE s REZRER T LE » mEEREE A NslicetILE o (WwREwEMEINRS »
WA H = ARFRAAZBN B —ANRRAILERTIAT o)

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

reverse(s[:2])
reverse(s[2:])
reverse(s)

fmt.Println(s)

ZaEELslice XM T Esh MR T FatdwibibE3509 £ 7 o slicefr 2 089 F @14
EIEREN s A AR IR A — R D st tE » 1222 Tslice# A 1505 7] 49
¥E o LA RMA - ANEE R DA » Kieslicet 35415 &R B 9 328 - sk s



A8 —4F > slicefy F @AEAL T VAT 538 € i fLiiF 7] > RF 2l Rl L EEBRT
A B A A 09 R BB B A AL o

%ﬁm%ﬁ%%’wmiﬁimmﬁ’ﬂ%ﬁﬂ*%ﬁm BAEF RBP4 slicex & & A
A FE o FAAREERE T FE MY bytes. Equal 3k F| BT M A F ¥ B slice &£ T Aa
%;mwm>’ﬁiﬁT%%ﬁﬁ%w%’ﬁm%ﬁﬁaﬁ%@4i?ﬁﬁm&:

func equal(x, y []string) bool {
if (x) != (y) {

return

}

for i := range x {

if x[1] != y[i] {
return

b
b

return

L@ X TR Aslicety RAEANF MR » BTG H A F R L F==REGRARFHFE LS > 2
A AMTslice T B X F IR EHFR? X @A RMNEE o F—ANRE » —slicety L& &
B3GR > —AsliceEETUEE AT - BAARS A EQLBIMNEFER > 2ERAH —E
fa] A w8y o

F=ARE > B Aslice®y T E AR B A » — B E slicefli (i : 4sliceh & 8945 > T
Em?éﬁfu)ﬁxﬂéﬁﬂfﬂ’f AATR S LE » BAREZAHTETIRABEK o Ml

%5 Pmapfikey A E £ R FE N - ER Rkey £ EANETRMARFRTR(EFZ : Fldo
sliceif’a’i ' A S RA ARG B ERETAL) o MR EREAFHBEE 0 LA Emapiikeyk #F
o Tt ot THAG4 RohanZ £ 89 3] B R A > ==41 F MK T LA 07 B A S £ 5] Fl 48 R
byt f o — A4t atslice 8y & A8 F MR A ==3RAF T a2 A — € A28y » whd Ik i A2 Rmap &
A dkey F1 A > 12 T slicefr AT Fl 6948 5 MXATH 2T EAR X o Hsk» 4GB ZLAHES
1k slice % a] # puix 42 4F o

slice” — &% 69 LA 3R AE A foniltbdz » B4 :

if summer == { }

— B AL slice ¥ Tnil o —Anilfa 89 slice 7 & A J&E #28 o —AvnilfE 89 slice 9 ¥k & F= 2
&0 * A2 R ALH FENilE 89 slicedy kB Fr 5 & 42089 » Hl4e[]int{}Skmake([lint, 3)[3:] ° —’%f:?féé?d%
A A nildE —4F > RATT AR [Jint(nil) £ 2 4% 4 & & Xk A R — A 2 £ A slice #nilfa o



var s []int
S =

S

[1int(nil)
[1int{}

S

4o R AR E F MK —slice £ T A E 6 » 42 Flen(s) == 0k FIBT » T %M s == nilkH| BT o
M T Fenilta 3 pugxsh 0 —Anildi 89 slice 8947 4 o - € 4E B0 K JE 9 slice— 4% 5 ] d=reverse(nil)
AN o AT XA LERAHIELA M » A 89G0o1E 5 3 % VA4 B 89 7 A 2t £Fnildd
9 slicef=0 & & #9slice °

N E make B ZE— M AERAE s KEFZEFWslice° ZEN S TIAE R » L3R
AT B2elFETRE -

(1T, )
(1T, , )

EJRE > maket| T —NELWEATE » RERE—/slice : R ALK EMslices #85]
REEEBELWIATE o £H—FiB4 P > sliceZ EANF Atgview © £ F =158 F > slice
RAlATREHAYAenMLE » EREEF S ENMGHA - MG TLELG SRR
KA o

4.2.1. append & %k
M E t9append & % A T @sliceit m L%

var runes []rune
for _, r := range "Hello, #3{" {
runes = (runes, r)

fmt.Printf("%g\n", runes)

F£ B3R I 4% Fl append & & H — AN & A rune F A AR B slice @ 3 AR ad s X AN aF 2R 69 19 AR &,
17T A8 X GotE & A & #9[Jrune("Hello, #5%")4% # 3 4F 7 A, ©

append X Fod T2 MBslice & B AT TAEBIFF €& > Tl &ANMTwEA R T AL ETAT
o T A& H— MR A appendint® ik o A T LA EintR A &slice :

gopl.io/ch4/append




func appendInt(x []int, y int) []int {
var z []int
zlen := (x) +
if zlen <= (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* (x) {
zcap = * (x)
}
z = ([]int, zlen, zcap)
(z, x) // a built-in function; see text

b
z[len(x)] =y

return z

42X 7 F appendint % 2k » 54/ oo Mslice/k B AL TA RGBSR ERREGH R LE ©
Yo R ARG E R 61E 0 B fslice (RAERAWREZRAZ L) » FHiRmtgyLE B H
Bl#HY Kby E R iR Eslice o Fb o A B xFedir b 69z T A0 B 69 )R B %4 o

R RS Y38 K 1A 8915 > appendInti® FN & Sk 4Be— AN R4 K B9slice A TR A #7694
ﬁ‘% » RGN B A B FT A E R 0 RGNy L& o 8 RzA A 6gx 5] A 6935 £ R R B9 R B
4l o

BERAIMBILGH A FEEE T A Ecopy & T 71233 — Aslice B #] 5 — M8 F
£ A fYslice ° copy X F 89 % — NS5 HA R F 1 89 B Azslice » H =S5 ERslice » B irfr R
84 B 5 F2 dst = src MAAE 6] 2 — ) o Mo slice TUEZR — MR EH4w > £E24F
FHEA FA o copy RIKBRE R E RO AENANEK (RNZERAMNE) > FTAEA
slice P4/ N9 KB » FTABRN T A2 0B & 242 B Azslicety LA o

ATREHAFAL R E > #H 5 B A — % KT IRGExFyAT &R RAAKR D o i@ EHKR
FREEAT AR KEMEINRELT 5 RAG5E » LHRT Rt AT ERG TR
R—ANFHTHE o IMRFERT AR

func main() {
var x, y []int

for 1 :=0; 1< ;oi++ {
y = appendInt(x, 1)
fmt.Printf("%d cap=%d\t%v\n", i, (y), vy)
X =y



F—REFORIAS FHEH 2B A 4 Fcopy R F :

0 cap=1 [0]

1 cap=2 [0 1]

2 cap=4 [0 1 2]

3 cap=4 [0 12 3]

4 cap=8 [61234]

5 cap=8 [612345]

6 cap=8 [612345 6]

7 cap=8 [6123456 7]

8 cap=16 [0 12 3 456 7 8]
9 cap=16 [0 123456 7 8 9]

L EAMTF @ L Fi=3RG%ER o FRXEST012]l2MLE 2R EE A4 > FHWLTIAE £
HH T ERMBRE » FEEHONGE I o REHOyH K EF REHM L4 H Hoxs| A%
A8 R 8y JE 2 Fe 4R 0 4o RA2FF T o

data:

len:

cap:

y = appendInt(x, 3)

data:
len: 4
cap: 4

Figure 4.2. Appending with room to grow.

ET—RHEREI=4 DAEXAHGERGERT » Hikappendint i 5-fic — M5 £ A 869 &
BAE > Kx#9AN A0 1 2 3B FI B H7 E H 69k 0 RGN e L EKi > A EGMEAEL o
gy KRS > BEA8: B RAINERNILE » ZRERMAF LY BEATHER o Za]
BARF o yFex At 2 B R B 2 6 view o RV 4e B 4357 ® o



data: .
len: 4 w en=cap=4 +++ - :

cap: 4 0 1 2 3
y = appendInt(x, 4)
Y| data: 0—-—'_____\
Lo ol1|2]3]4flo]lo]o
cap:

Figure 4.3. Appending without room to grow.

A & #jappend & 2 7T #64% Al thappendInt® £ & 9 A A B R% o Ak > @F KA H R Fo il
appendA Al &G ST NG EHHE > BRI A TR LI Wslicede R 4 #slice & 5 3]
B89 A8 B 69 JR 2 M E 1) o FIAE » RATT AR R St slice LAG4R1E T &% oh B #7809
slice ° sk » i@ % LA appendi& B 89 4 R B 3 KA A I A\ 89slice T F -

runes = (runes, r)

¥ #slice ™ & T~ Flappend 2 & E L £8) » LR LR EMTRERKE ~ B REE
48 TAC G ARARAR L 0L B0 o FE A A Ml slice » & FC{ER B R B FLA 0 L E LR 15 ¥
b9 > {2 T slicext 2 B MR ARG 9384T ~ KEFBEZHRSAELHE TN - REHILEFLER
% @b FAME— AL NG BAERME o WZANABEA o slicedt AN A XA > &
ERREL—ANAEM T @EMRG RS LR

type IntSlice struct {
ptr *int
, int

&A1 8 appendint® 2 £ kK R fEdsliceib m— AL E 0 122 A & gappend & LN T ¥AiE e % A
AE o EEBIm—Pslice

var x []int

X = (x, 1)

X = (x, 2, 3)

X = (x, 4, 5, 6)

X = (x, xX...) // append the slice x
fmt.Println(x) // "[123456123456]"

Wi T @8 S s RATT AT AL Blappend & L £ 489 Tk o 2 P £ appendint & 4 £ P
B JG B9 VB %5 R TN TR K R Aslice o RATVIG LS. 7T 15 o AR A4 o



func appendInt(x []int, y ...int) []int {
var z []int

zlen := (x) + (y)

// ...expand z to at least zlen...
(z[len(x):1, vy)

return z

BREER > Al @A R ARG HFRHF LR o

4.2.2. Slice ] %4 37

L RAVE A £ 5 86T o tedededbslice ~ Ritslice R slice/R A NG E RS HAE - b —
MFHF 87 R 0 T @8 nonempty & 30 £ R A slice A A4 E A XL LR B @4 % T4 & 697
% .

gopl.io/ch4/nonempty

// Nonempty is an example of an in-place slice algorithm.
package main

import "fmt"
// nonempty returns a slice holding only the non-empty strings.

// The underlying array is modified during the call.
func nonempty(strings []string) []string {

i:=
for _, s := range strings {
if s 1= "" {
strings[i] = s
i++
}
}

return strings[:i]

PLAR Ay 0 3 77 T 0 s B sliceFe 4 i 89 slice - F — AN R B FH 4R o X T OABE %5 B — A%
Mo RRERKRMFIBKTRLWE £ > E4oF @@ ANITERE & 4 3| 6904

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

F b &A1 % 244 Flnonempty % 4% : data = nonempty(data) ©

nonempty & 4. T A4% Fl append ik %k 52 2,



func nonempty2(strings []string) []string {

out := strings[:0]
for _, s := range strings {
if s t="" {
out = (out, s)
b
b

return out

T I AT LI, » A& A7 X EH —Pslice— AL LKL AFMMABZ £ — Nk > F
% EAR S XK AARE R LR KA HPI| FARARG L E o ZAPslice ik R iR R & 093
75 0 RARAE B T slicety — 857 o 2834 T L3 &2 AW AR 2L o

—Aslice ™ A A k3L — A stack ° 4 8 Eslicext & —A~F #ystack » KJg 7T A4 A
append & Z i #7 69 48 Astack :

stack = (stack, v)

stack ) 3842 B 2t K slicet &6 — ML & ¢

top := stack[ (stack)-1]

i i M YEstack T WL R AR TR G L E

stack = stack[: (stack)-1]

£ trslice ¥ 17 89 AT E HRERA B AZMF > 7T VAT R E 8)copy & £t 6 @ 9 F
slice & AR R4 #h — 42 T,

func remove(slice []int, i int) []int {
(slice[i:], slice[i+1:])
return slice[: (slice)-1]

}

func main() {

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

do EM S A EE RRAREFR KRG 65 » RAVT A LR e — MU E B S 0M %1
%



func remove(slice []int, i int) []int {
slice[i] = slice[ (slice)-1]

return slice[: (slice)-1]

}

func main() {

S .=

[1int{5, 6, 7, 8, 9}

fmt.Println(remove(s, 2))

4.7 4.3 :
%47 4.4 :
4.7 4.5 :

%4.] 4.6 :

¥ Breverse X ¥k o 1% A #4135 41 K 2 slice ©
B — rotate sk Ek > B —RIBIRT R AeEE o
B — A H 3 R TR R[Istring A8 A% E B 69 F AT B 03R4 o

%5 — N RE o RHNE —AUTF-8% 4 69[Joyte R A t9slice P A 4R 89 £ (5%

unicode.lsSpace) ## A —ANEHKEE

%71 4.7 : 15 reverse & A TR 3R UTF-8% 4 69 [Jbyte o & & T vA R A - B2 9M 69 A

57



4.3. Map

b R X — AR A L R FAE LR o B — LT tkeylvaluext 89 &4 L ¥ BT A tkey
AT RBRES T Gkey™T AL FHRN R EXE AL E ~ L3 RM k2 dgvalue o

HEGoEZ T » — /A mapit £ — e & 695 A > mapE A TS Amapl[K]V » £ FKFV5 5
2t &2 key#value © map ¥ BT A d9key AT A 48 Bl 69 R AL » AT A Bvaluedn B A& 48 Fl 69 XA » {2,%
key#nvalue 8] 7T ¥AZ R 89 248 £ A o Kt iz tkey b M & X Hr==rbix 8 694 IB £
A FiAmap T Al i M ikkey £ G FRAIBRAGCLEBE - BERFAREAN LT IHAAF
B FLAF LAY o A2 T R BN Bkey R A M & — ARG K 0 B B =R B 6 > IR
SLA 7T fg B NaNFe A4 i 2 AT A48 5 o a3 TVt & fgvalue 238 222 W] % A FE 4 69 IR

H o

M & f9make & 4 7T A 41 2 — P map :

ages := (map[string]int)

EATLT A A map F @18 693 X 6] Emap » B i & 7T 45 & — & &4 8 key/value :

ages := map[string]int{

"alice": ,

"charlie": ,

XA ST

ages := (map[string]lint)
ages["alice"] =
ages['"charlie"] =

F st o A —FF 4l ?ﬁﬁmapﬁﬁf‘aii:f\]% map[stringlint{} °

Map ¥ 49 7% i@ it key st &2 89 T A7 18 %47 17 :

ages["alice"] =
fmt.Println(ages["alice"])

1% B A B #9delete & 3% T VA kL% -

(ages, "alice")



TR RERELREN » IERETLEREAMAp T LEAA XA R —ANEREKEES
value £ 2t jz 89 K AE » f]4e » Bi{E map ¥ 4 42 “bob” T i 8 R AG 4L 7T LLE % TAE » B A
ages["bob"] & BB R EIQ o

ages["bob"] = ages["bob"] +

M x += y A7 x++ 5 42 RALIE Z AL T AR L map -k 0 AT VA b i 69 XA ST A R,

ages["bob"] +=

LR

ages["bob"]++

f2Zmapt G LEHFA—NTE > HLERNT T A map ) T & S ATRBLRAF ¢

_ = &ages["bob"]

**iﬂmapm?ﬂlﬁké’)/? HAZmapT A LEREN R KM EHRSRERGANA TR » A
T At 5 BC AT A 3ak 3K o

Z 3k map ¥ A3 f9key/value st 8915 o =T ¥A4E Frange R A& 89 fordd 3 52 3 » Fo X AT 89 sliceis
P8k AL o T @8y ik RAE 8 £ B R E KX BEnamefrage T € 0 B R T —AME/h
=t e

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

3

Map & 3£ KR F & T8 2 6 » F LR F 699hA R F T R FECRF 693705 o /£ 5 8K
oo AR R TEAUE > B — R8BI F AR R AR ] o TR o ARARE A R ALE) B
T T V3R & RALFF T AR SR oA BB S o o R AT 18 T keylvalue st » &,
1860 & X3eatkey# 4T85 » =T vA4%  sort 62,89 Strings & 2 x4 3/ B slicei#t fTHEF © T @&
TR X



import "sort"

var names []string

for name := range ages {
names = (names, name)
}
sort.Strings(names)
for _, name := range names {

fmt.Printf("%s\t%d\n", name, ages[name])

A &A1 — A3k smiinamest mA K » Atsslices—ANaEH R I B LEHZ T
& 69 KA A T — A% #slice » 12 slice ) & & R4 T WA Tmap ¥ 23 9key :

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

f L@ty % —ArangetE IR F 0 KA1R Xumap ¥ thkey » FTARNI BB T H ANERTE o
£ =AEIF » RN R X snames T 8.8 F > PTARIER A" "% G524 &k B 5% — A
g F o it A% Kslicer 89 & 5] ©

map X & 8 R4 Znil > kA A 5 AR A A & o

var ages map[string]lint
fmt.Println(ages == )
fmt.Println( (ages) == 0)

map-L 89 R 5-4RAE » 4 &4 ~ M% ~ lenferange b IRAR T A2 A TAE £ nilf& t9map L > &
16947 A Fo — A~ E Hgmap R o 122 & —Aniltd I mapH AT E 4 F K —AMpanicit 7 :

ages['"carol"] =

f£ Eymap 4 238 AT 5L S 4l Emap ©

i itkey k4 % 31 4= & 75 Fimap % # % — Avalue * 4o Rkey £ map ¥ & 7% f 89 + AX 2 5435
Skeyt & #value 5 4= Rkey R &/ » A8 24 45 Elvaluest 2 £ 69 B4R » 4o KA1 @ A 2] )
ages['bob AR H o EAMM RS » 12 H BAR T 4 % Bde i 25 89 LK R T B Emap
2 o filde s wRAFEBEARTF  RTAERZRE S —ACEELNO > F R G ERED
FABE0 » TR T @A K

age, ok := ages["bob"]
if 1ok { }

MREzFABGEZIANEEARKER » B



if age, ok := ages["bob"]; 'ok { }

BEAMHFT  mapt TrRIEEHZARANME : FAR—AHRE ATRELERLTA
BBE - MREEF—MA L Aok HFHESD LR TIfAHFIBIIRH o

Foslice—# > map= A 4 48 #4748 3 shax 5 P — 694 SR fenil i AT Hedk o ZH) BT A Smapt
T a2 Fl tgkeyAevalue » &RATLM A —MEIFE I

func equal(x, y map[string]int) bool {

if (x) != (y) {
return

}

for k, xv := range x {

if yv, ok := y[k]; ok || yv != xv {
return

b
b

return

I F o 7T AF Bl de ] Fllokk R 0 U E R BAE > S EHAEEA0H o KA1 R £3Axv
1= yKIHI BT » ARH A 5 BE FI BT T @ A mapht & 4 4186 4

equal(map[string]int{"A": 03}, map[string]int{"B": 1)

GoiE s FH &AM —setR A » 12T map T t9key &£ F A48 F 89 » 7T A Almap 5 3L & flset
gt o A THAR— A > TEdedupEFiE K S 478 » 128 RATH H — R B eg4T o
(CA1.3% ¥ HIAdup2 /569 1k o ) dedupt2 /538 i mapk & 7 AT A 69 5 AAT BT 4 B2 69
seth & UHRCEAERSAENITA WM ERATI

gopl.io/ch4/dedup




func main() {
seen := (map[string]bool)
input := bufio.NewScanner(os.Stdin)
for input.Scan() {
line := input.Text()
if !seen[line] {
seen[line] =
fmt.Println(line)

by

}

if err := input.Err(); err != {
fmt.Fprintf(os.Stderr, "dedup: %v\n", err)
0s.Exit(1)

}

Go# 5 i 4 & A+ Zokvalue®Imap SE—NFH $ %46 > HIEFTA map[stringlbool % Alvalue
AR AT K B s A — N TREA R B &8 truefefalsef9 14 o

A BAE &A1 H Z— MmapsetiykeyEslice £ A > 49£mapé’7keyuls AT i ey KA »
slice Rt RN KA o i » KAVT AT AAF HELZEARA] - ”**’&X*A%
B &4k > Hsliced® A mapxt &z 89string £ A thkey » #AR R A xFryAa 3F iTK(x) == k(y) 4 AL e

KRG B —key A string £ A fgmap 0 £ AR 2t mapdRAF B S A k4 B & 20 slice 4% 1L A string
A o

T @695 FiE 7 T T4 Almap kit & 48 X 48 F 89 -?4*‘?“ $ 7| & 89 R % o €& A T fmt.Sprintf&

¥ F4F $ F| R AW A —ANFH B AR Tmaptikey » B %q5 R EEZHIZEZFTHENFH A
%éﬁfﬁ G\
var m = (map[string]int)

func k(list []string) string { return fmt.Sprintf("%q", list) }

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

1% R B A 89 K 7T AL 3 AEAT 1 T rhdk thkey R A » d R XA Eslice £ A o X APk AT 44%
F A Lkey ik &k B A AR ARA A o il e 2 AR FAE 9IRS K5 o BIE 0 #Bh &
BT —EAFF S XY > BT AR HEAT T A6y XA > filde 30~ A RLEMIRF o

ZAEmapty B — M F 0 TEegf 5 A T4 A T4 NUnicoderd & B A6 x4k - &R
Unicode 2354 209 EFE K » 2R R AN T I FHFHMHEHARA S F > & Amap™T A
R sk B ARG 75 KR SRIRAR & b 9L FAF 9 R % o

gopl.io/ch4/charcount




// Charcount computes counts of Unicode
package main

import (
"bufio"
"fmt"
nig"
"og"
"unicode"
"unicode/utf8"

func main() {

counts make(map[rune]int)

characters.

// counts of Unicode characters

var utflen [utf8.UTFMax + 1]int // count of lengths of UTF-8 encodings

// count of invalid UTF-8 characters

nbytes, error

invalid := 0
in := bufio.NewReader(os.Stdin)
for {
r, n, err := in.ReadRune() // returns rune,
if err == io.EOF {
break
}
if err != nil {
fmt.Fprintf(os.Stderr, '"charcount: %v\n", err)
0s.Exit(1)
}
if r == unicode.ReplacementChar && n == 1 {
invalid++
continue
}
counts[r]++
utflen[n]++
}
fmt.Printf("rune\tcount\n")
for ¢, n := range counts {
fmt.Printf("%g\t%d\n", c, n)
}
fmt.Print("\nlen\tcount\n")
for i, n := range utflen {
if i >0 {
fmt.Printf("%d\t%d\n", i, n)
}
}

if invalid > 0 {

fmt.Printf("\n%d invalid UTF-8 characters\n", invalid)



ReadRune 7 % #MATUTF-8 /240 JF & Bl = AMA © A#AL grune F /4 8918 » F A UTF-8% 43 /& 89 &k
JEo Fo— NAEARAE o AT T 0945 R 4E R A L U4 B 89i0.EOF © o R A 89 & 2089
UTF-8% 45 69 5 4F » 1& & 69 3% £ unicode.ReplacementChar & 7= £ F 4 » 7 L% kB &
1 o

charcount#2 /5 Fl By 47 ¥7 R FIUTF-8% A% K & 89 F 45 4L B o xf 3k > map# F & — & oy £ 3B
%4 s MAUTF-8% 4% 69 k& &AM B|utf8. UTFMax (R X Z4NF7 ) » A &ak e
o

VA — /236 » &AM charcountf2 5 3t & XARJR A8 09 FAF # 4T T 47t o B A KI5 & K15 >
{2 Z Al — % IEASCIFAF o FT@E-2HE% ar1089 JEASCIIF 4 -

* A7 B 15 R 14 & 13 * 18 = 5 x 5 @E 4 8§ 4 O 3

T@Z T FIUTF-8% % k& 69 F/F 69 4 B

len count
1 765391
2 60

3 70

4 (0]

Map#jvalue £ R AT h & —NREEA » tdw T — A mapkslice £ T @ &9Xa F » Egraph
tkey R A L —ANF % > value X B map[string]bool X & — M F4F B £ & o MBS L3 »
graphf§ — 34 % KA thkeyik 41 2| — 4840 X 69 F 45 & £ 4 €148 @ #789graphéikey °

gopl.io/ch4/graph

var graph = (map[string]map[string]bool)

func addeEdge(from, to string) {
edges := graph[from]

if edges == {
edges = (map[string]bool)
graph[from] = edges

}

edges[to] =

}

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

H ¥ addEdge & 2 15 M 4s fbmap A — AR A 7 R 0 LR A B AME B RAE Akey Bt 4 s
ft. - addEdge %% £ & T 4o {Tikmap#) R84 56 E F T4E 5 BpiEfromEltot) b 7~ 4 1
graph[from][to]#& AT AR & — MR ZE LG LR o



%.%] 4.8 : 157 charcount® 5 » 1% Mlunicode.IsLetter¥ 48 % &9 %%k » A HF&F ~ & FF
Unicode ¥ R Rl 89 F 4 £ 5| -

%] 4.9 %hE—NMEFwordfreqft /7 » REMALRKFTHENLFENGRE - £F—KARA
Scanr 578 Al input.Split(bufio.ScanWords) & 2k » A 7T A% £ 18 f A LATH A o



2 MR

BT —MHREGIIEELEAY > THENRS MEZ LB GERE ARG ER o FMEMRA L
MR T o R & MiReg i %Wkﬁaﬂ%mlﬁﬁ’&4mlﬁﬁﬁ T—ANE— R T
BT s ML T s FEfEa s BA RN s THERE - H T - LA FFF o AR ®E
BANEBZREI —ANFERF > TRAEH —NERLETKE 4 o ? KA SR KB EE 0 3K
%Ew’i@ﬁ%é' | Fm » F5 o

I\

7

T A ANE S E T — A" Employeefy &% a9 A £ » R B F 91 T — AN Employee £ 7 &9
T Zdilbert :

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

var dilbert Employee

dilbert2 ¥y 1k & & 69 % 0 7T vl it B34 45975 19 0 tbdedilbert.Name#£=dilbert.DoB ° A %4
dilbertZ—NE 2 » CHAGRALEHE LT F » KATT XA AR R

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

HE AR R B 0 RGELIE4 5

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

RAF AT AFe s @ MR8 35 4T — AL T4E ¢

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

A8 % T T @iE e

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



T @ 89 EmployeeByID & 244 AR 2 45 7 69 5 TIDR & 2t iz 89 R TA45 &4 AR 6948 4 o & AT T A
16 BARVEA R TRl Z @R R

func EmployeeByID(id int) *Employee { }
fmt.Println(EmployeeByID(dilbert.ManagerID).Position)

id := dilbert.ID
EmployeeByID(id).Salary =

J& @ 69% 6738 i1 EmployeeByIDi& B & & #y k45 41 £ %7 T Employee & 4 K 69 s i o 4= R
EmployeeByID &% £k 893 I {A K *Employee 184+ R A & Employeetd £ A » A8 4 £ %718 &) %
TabmiFRY  AALEBMAEGO LG F L HEE—ANEE (FE AR RFEEETHE
HFRE—ATHRBAGTE) o

WE—ATHRE—ANEHRRR » RANEFENERAGE » Fidbe RA4a4869 % T KA 4o R A8
[ 8915 T AR A FF Bl — 47 » 312 T @89 NameF=Address &, 7 AR4E :

type Employee struct {
ID int
Name, Address string

DoB time.Time
Position string
Salary int
ManagerID int

SEMIR PR R B R AL 8 & L o KA1 T A4 Positions i A3 (R AL EFTF & X
) RE AL HENameFAddress I KGR G » ARG EH LT T LT RE &R E
Ao dlE o BMAZK ARG RT B R —A o

T REMKRR R L FRARE FHA K » WBAGRRAAFH 5 BAXGoE S F HAN &
Ty o —ANEMERTRRAN S FEPRFHEH AT

SRRV AREZTKY > RACHENRR TS E T o BARAKRNBRATAEES %
MNEMIRRR P EREEAAARM - At » TEGLMINE XA F R AR FE RE R
7 B > SKAZEmployee £ & 5 B4 a7 ALAE ©

— N L ASHEMRERR TRBLSSEBYRR : AA—IMREHERELSECA S o
(HIRBIRIAFE TR o ) 2ESERGEMIKRT AL «s I KA R A » ZT ALK
el )2 by IR > etk R A EM F o AT @RDF > KAUEA — 4= I k&
H—AEABEF

gopl.io/ch4/treesort




type tree struct {
value int
left, right *tree

// Sort sorts values in place.
func Sort(values []int) {
var root *tree
for _, v := range values {
root = add(root, v)

}

appendValues(values[:0], root)

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

values (values, t.value)

values = appendValues(values, t.right)

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

t.value = value
return t

}

if value < t.value {

t.left = add(t.left, value)
} else {

t.right = add(t.right, value)
}

return t

SRR TAERH AR AT TR o BE 2 DA A R ELA KA o Blde > 4T
bytes.Buffer& %! » LAk in s A — N TR EE A > BALEFZITH 236
sync.Mutex 9 F AL & A 2K 69 R B RS o A AR XA RALT A a9 45t 2 8 R RAF09 > 122
AL B R T R — g oG TAE o

Jo R S5 A PR LA AT B R 035 902 % SR » B Astruct() © 0 K1 A0 > T B AT
B AR A ARIR AR NALL o A 2Goid 542 /F7 T map ki dhsetk B L et » A€ kK
HmapF i R £ A gvalue * R Z#EFkeyty TR > 2R AT A ZRAR » & B K ik
B PTARITAT 28 R XMk -



seen := (map[string]struct{}) // set of strings

// ...
if _, ok := seen[s]; 'ok {
seen[s] = struct{}{}
// ...first time seeing s...
}

4.41. SR T @A
A AL T A B R F BT o BT @A T A A AR 64 -

type Point struct{ X, Y int }

p := Point{1, 2}

RER A X G EMRTEREE L L@GTE 5% ZBRAGHER R L8R5
AFENERERRR B —ANFEME o €8 RG KD Fo i KD 69 A 12145 M K09 F AR B 89
KA FR T » T3 AR B A a9 B BB 7T A8 5 B B AXAD R AR R o sk o Lafag4E
H— M R T LR AR o R E R LR R TR o XA IR a9 AR Rk
F AN 0 tudeimage.Point{x, y}#color.RGBA{red, green, blue, alpha} °

EEEFRGLE AT E > ARR L FAoA R 9K A4 > T8 830 9 R A3 69 %,
R s 401.47% 9Lissajoust 589 5 ik :

anim := gif.GIF{LoopCount: nframes}

XA XN EMRFEEE LT » R R LREGFRKIANARE - B » BET KRR
WLF > AR EAGRFHFREE -

AT R X095 kTR A o fm B R TS 4 B 42 SP3R 6L R 5 — 0I5 AR 69 H 5T
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package p
type T struct{ a, b int } // a and b are not exported

package g
import "p"
var _ = p.T{a: 1, b: 2} // compile error: can't reference a, b
var _ = p.T{1, 2} // compile error: can't reference a, b

BARE@RE TR RIFRIREETHEA LRI RS HGAR > (2 EXH LA X
1% R F R B 8947 A LA R ATV ©

LR VAR A B 48 S fiAn R EA © flde 0 X A-Scale & F ¥ Point £ A 69 48 45 #Us £ & ¢



func Scale(p Point, factor int) Point {
return Point{p.X * factor, p.Y * factor}

}

fmt.Println(Scale(Point{1, 2}, 5))

Yo REBXF M BRRGEMRBRT 2 RAI[4H0G 7 XEAFRS

func Bonus(e *Employee, percent int) int {
return e.Salary * percent /

3

Yo RS KB ARG R EMR AR R 099E 0 NI EARLME s RALEGOEE F » ATA K
B AR ALYE MAENG) > BB ABE T BLZRFORARARGRETE o

func AwardAnnualRaise(e *Employee) {
e.Salary = e.Salary * /
}

B ARy addis44s®  TURATEME ) REEHmBlb— " EHARTE RS
LEMIIREG Mt

pp := &Point{1, 2}
© AT @ 6% 8 L F MY

pp := (Point)
*pp = Point{l, 2}

T &Point{1, 2} 5 5T A A3k fe R X X PR » oo — A RFGAA o

4.4.2. AR LER
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type Point struct{ X, Y int }

p := Point{l, 2}

g := Point{2, 1}

fmt.Println(p.X == q.X && p.Y == q.Y)
fmt.Println(p == q)

i e AR R A Fo T AB T AR89 KA —4 > T AR Fmaptkey XA o

type address struct {
hostname string
port int

}

hits := (map[address]int)
hits[address{"golang.org", }1++

4.4.3. ERIREENFo E L RN

KT P o RNV A B defT 48 Goid 2 AL R F F 7 89 LA IR AMF L — /g L e 4 4
REEF—ANEHERRRGEL AR » IERTIARL G £ EEE ARG EL R R4
b £ 0x.d.efR R o

FR-ANZIEHLERER > BT —AEFEHBGE > fleiEH ~ FRAM ~ ZM 20 5 L
AR e LEZHL PR T L :

type Circle struct {
X, Y, Radius int
}

type Wheel struct {
X, Y, Radius, Spokes int

}

—ACircleX A8 T H LA 8,8 T iz {9 XFeY L4715 & » f#—MRadius & w89 F 1213
B o —AMWheel4e 7 14 T 8.4 Circle £ 8 BT A 69 238 5% B 91 » 3% /e T Spokes & 12 #4148 & 69
BE o RATT AZAH 4 —Mwheel £ Z :

var w Wheel
w.X
w.Y =

w.Radius

w.Spokes



MAEEPIUVTEBREENE S » EN—T2E2ER NI A0t T 84 » FIAEMNT
e TR TR MG AR 69 Bl 2k

type Point struct {
X, Y int
}

type Circle struct {
Center Point
Radius int

3

type Wheel struct {
Circle Circle
Spokes int

BMEHZEERERER T FWNT » AL XAEAR IR T 3R ENRR TAEH

var w Wheel
w.Circle.Center.
.Circle.Center.

I < X
1

w
w.Circle.Radius
w.Spokes =

GoiEEH—AMHMHILEMNAFA—ARRA LI FELD R RIEL ARG LT s ZERR®
MELMR o BAARR B LMLAENLOEBRIEE — ML o) LA G154 - TEE
KA F > CircleA*Wheel & B A A —NE L MR R o &ATT XA3LPoint £ 2 4 A 2] T Circle & 4
¥k » BB Circle X B 44k A 2] T Wheel & #1k o

type Circle struct {
Point
Radius int

3

type Wheel struct {
Circle
Spokes int

(o)

HETELHEANGFL » RNTAELEG R TRERTE RS B TENKERL



var w Wheel

w.X = // equivalent to w.Circle.Point.X = 8
w.Y = // equivalent to w.Circle.Point.Y = 8
w.Radius = // equivalent to w.Circle.Radius = 5

w.Spokes

EAEDGEEFLEGD XM N5 et F R A9 EERAAR > AEL R HATZE
BT ikim Pl T o E P E 4 R Circle#»Point#k A A .85 5 L A [ U A -
XA T AR P AT o RAV/A S BT R R 69 4% T A B BATATE L R R34 o

FENL BMRFOBEAZARBEATELRRGEL > AT @5 g8 T imiEAR
it

Wheel{s, 8, 5, } // compile error: unknown fields

=
1

Wheel{X: 8, Y: 8, Radius: 5, Spokes: } // compile error: unknown fields

LHIRFmIE LM BB REAFE ARG EH » ATARAT ARG T @eg mikidik o 414k
EEMY

gopl.io/ch4/embed

=
1

wheel{Circle{Point{8, 8}, 5}, }

w = Wheel{
Circle: Circle{
Point: Point{X: 8, Y: 8},
Radius: 5,

iy

Spokes: , // NOTE: trailing comma necessary here (and at Radius)

fmt.Printf("%#v\n", w)
// Output:
// Wheel{Circle:Circle{Point:Point{X:8, Y:8}, Radius:5}, Spokes:20}

fmt.Printf("%#v\n", w)
// Output:
// Wheel{Circle:Circle{Point:Point{X:42, Y:8}, Radius:5}, Spokes:20}

FEHE T APrintf B3P %v A &4 #SF 0 R T AIGoiE S RN IE AT o T
SHMAREBRR s WELSEARNGLF o



AHBLAREUE ARG LT ARTHRANOEAN XV MAMELRR > XAFK
LFhERN > AARRY LT AL EBBRICRT Y » FTH B LR R AH T LRGN
M4 R o f£ E@EH]TFF » PointA=Circle B % s R 4F £ 5 h 89 o BR BT RSt (b BUR A
B 8 Sk #ypointfecircle) > HAVR AT A F42H X5 B B 4 & R 4 £ 6 5% R

{2 & f 6,903% » B HcirclefepointZ A %t R E85 F e R R » B4 e) BL & R 5 FE
FAL AR AY o
BlEAT AL » RAVE BB S R4 R L b7 Pl Bk R 69 238 LR T M a a5k o

fE» RN EFINEL R R T FRERALEWIRER § L 2EATa % 69 LT AE A 44
W BEL MR o 2RATZAZHEN—DNRAET TR ERGEL &R ERR?

e

A
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HERFTHREABFHO LG 7% o I TUA T M REATAHAGEAERA
B RITAN N E - A RAGoES TaA L ARG » RINKELE6.3F FEITH48 -



4.5. JSON

JavaScript*f £ & &% (JSON) Z—# AT K &% Fe Bl L5 41013 B 094 B i o £ RALEG
WP » JSONFH R A —g— Mz Wil o XML (§7.14) ~ ASN.142Google # Protocol
Buffers#f - £ eg il » St AR & A4 & » 22 d TREM s Tl RFREFRRA
JSONA& & Al &)~ Z g —A o

GoiE F * T ik iz M4k X o9 % 80 Fo AR AL AR AT R AT 69 L 3% » d Az £ & F #9encoding/json
encoding/xml ~ encoding/asn1% 4% 4% X 4% (%% : Protocol Buffers®y X #% &
github.com/golang/protobuf .42 4t) » 5 BLX K AR K A APLGAPIE D o ¥ » KA f
F £ t9encoding/json & 89 A AL ©

JSONE 2t JavaScript ¥ &4 £ A e fi——F 5 & ~ 2 F ~ A R AhAo3f F——Unicode A X %
B o A VAR T 1569 77 A AT H ZF 6 A3 IE LA Fo K= 093048 ~ slice ~ 4 ikFn
map s R&&KIE LR o

ERGISONEA A £ F (+# B RA228E) ~ HRME (truesfalse) ~ FHE - L F
& ZURG] 5 84 09 Unicode F 4 5 7 » X FAGois 5 Mg RAHT 4 U - RZJSON
1% B 89 % \uhhhh % LE&F R E T —AUTF-16%45 (F:E : UTF-16F2UTF-8—# £ —Ff T %k
%% » A ¥Unicoded &3 K8 7/ FERANFF AT 3 M BUTF-1638 A K Ao |38 69 9]
A) @ EGoiEE frunek A o

3k R KA T A I JSONBY #k e 2t . KA #4738 )a b o —ANISONFL A ZE — A 5
WBFF] > BlE—ANFIESFHLIEFTHE  —NISONZK AT U T %48 Gois 5 8 A
slice ©° —MNJSON#t %2 — M F4F & 2| {6984 » BRI & 7| f9name:valuext % X, » A iL155
B8 HA38 5 43 5 JSON# st L R AT AR T4 AGoiE 5 9map X B (keyR A A FH &)
Fa MK o ] de .

boolean true
number -273.15
string "She said \"Hello, BF\""
array ["gold", "silver", "bronze"]
object {"year": 1980,
"event": "archery",
"medals": ["gold", "silver", "bronze"]}

ER—ARRAEF » BAF TR RS R R R R A A o € H9Moviedk 1B £ A fo —
ARG R TOH MBI R THF® o (E%HIKEAT > YearfeColorik i /& @ 89 F/F # @
TEAEMIRR R Tag s KA G 2 MBECHER )

gopl.io/ch4/movie




type Movie struct {
Title string
Year int “json:"released""
Color bool “json:"color,omitempty""
Actors []string

var movies = []Movie{

{Title: "Casablanca", Year: , Color: ,

Actors: []string{"Humphrey Bogart", "Ingrid Bergman"}},
{Title: "Cool Hand Luke", Year: , Color: ,

Actors: []string{"Paul Newman"}},
{Title: "Bullitt", Year: , Color: ,

Actors: []string{"Steve McQueen", "Jacqueline Bisset"}},
/] ...

BAR B SR A A7) 12 S JSONA R, » F B2 A Z R4 LERLRE S o F—GoiE s F
% PAmovies#) 4 ¥ 1kslicedt A JSON# I % 4 (marshaling) © % 4838 33 18 ]
json.Marshal & % 7. A, :

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

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

Marshal %R & —Nmal G 8 F ¥ slice » 5RO FHE » FELEXAZO%EH  HNB T
W AETE T

[{"Title":"Casablanca", "released":1942, "Actors":["Humphrey Bogart", "Ingr
id Bergman"]}, {"Title":"Cool Hand Luke", "released":1967,"color":true, "Ac
tors":["Paul Newman"]}, {"Title":"Bullitt", "released":1968,"color":true,"
Actors":["Steve McQueen", "Jacqueline Bisset"]}]

B ERGETHXNBRAES T AL ERREME - AT AEARETH RGN 7
—/Njson.Marshalindent & 2845 = & % F 4% # 69 & o R RBA AN FHE 50 T L
THE—ATM B MBI E—NE RS

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

}
fmt.Printf("%s\n", data)
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[
{
"Title": "Casablanca",
"released": ,
"Actors": [
"Humphrey Bogart",
"Ingrid Bergman"
]
+
{
"Title": "Cool Hand Luke",
"released": ,
"color": ,
"Actors": [
"Paul Newman"
]
+
{
"Title": "Bullitt",
"released": ,
"color": ,
"Actors": [
"Steve McQueen",
"Jacqueline Bisset"
]
}
]

A it BRINE I Govd 3 M R8I AR i & FAF AJSON# 2t % (18 dreflect R AT H R » & AT
K126 H#) o AAFHOEWERAR A 2BAED > BLRZERNAN Z2BERKREF
B FF K89 a1 0B AR o

iR T R T2 EED 0 P Years TR R A& %S Tk T released » i A Color & i
WG TR T B F Ik 89color o XAE R A MK R Taght § B8 o — MK R i Tag A& Fe
15 0B KT B R R B A R

Year int “json:'"released"®
Color bool “json:"color,omitempty""

MR R 5 TagT ARAEE G FIF $ @4 > 12218 F L — A A 25 Fatikey:"value"4#2 14
T s MAEF & AR5 FHF 0 Bk R Tag— A RAFFE @AY X+HE - jsont
k4 2 ot 2 6948 R T 42 #lencoding/json 6189 4% A5 A= iR AL 69 47 % » F+ Hencoding/... T @ L € 89
B EBZAYE o &R TagFjsonxd 889 % —3 9 A T8 L IJSONX %892 5 » e i Go



%% ¥ 89 TotalCount s 5 =t 22 3] JSON ¥ #9total_count*f % ° Colors& i #9Tagi® 4 T —/AN41 9k
f3omitemptyit 7 » & T L Goid F EMIKR R A EREMAE T A RJSONM £ (X Zfalsey &
f) o R > Casablancat—"MZ & W% » %A # EColorm it o

Y A 04 35 BRAF L ARAG 0 22 A5 JSONSIE 8RS 4 GoiE 5 (9 KB LM » Gotg & F —i™
unmarshaling * i @ json.Unmarshal % % 7. 5%, o T @ 8 K5 4% JSONE X 69 w35 Z 48 AF AL A —
iy ikslice » MR T RATitle R i o AT T LA GoE T HKIBLEM » RATT A F M
MRS JSON T Bk R 69 i, i > % Unmarshal 2B & » sliced§ R 4 A Titleds & 44838
o L EISONRK f 44k 2wk o

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

}
fmt.Println(titles)

% % weblk #3412 £ JSON4E O » @ ITHTTP4E 2 & % JSONA& X35 K # 12 & JSON# R 6912
oo A THAAE — & » £ 2 Github®issueZ R R ET XM R % - Tk BINEL
AHEGEAFFE

gopl.io/ch4/qithub




// Package github provides a Go API for the GitHub issue tracker.
// See https://developer.github.com/v3/search/#search-issues.
package github

import "time"

const IssuesURL = "https://api.github.com/search/issues"

type IssuesSearchResult struct {
TotalCount int “json:"total_count"®

Items [1*Issue
}
type Issue struct {
Number int
HTMLURL string “json:"html_url""
Title string
State string
User *User

CreatedAt time.Time " json:'"created_ at"®
Body string // in Markdown format

type User struct {
Login string
HTMLURL string “json:"html url""

Foni @ —A 0 BpdE 2t 69 JSONS £ 8 B F48 » HEAEMERGR AL LEFERNAREFH
FHk 89 o BA A LISONM R & FAGo MIKM R & FHFRAEF » BHikE RGoid 3 MR R
i Tagsk 18 & 2t &2 89 JSONG F o Bl #F » fE AR AL 9 B AR AL F BRI A 69 4 22 » GitHub /R %32 &
BA5 BILERMNE L Z SRS o

Searchlssues &% & h —AMHTTP# K » K5 MR & JSONK XL E « BA R PR
EMEFTREEEM » o g LROBHRFHF > AT E# LFURLERFT R » KA
url.QueryEscape sk xf & 14 ¥ 89 4F 2r 45 S AT 45 LIRAF o

gopl.io/ch4/qithub




package github

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

"strings"

// SearchIssues queries the GitHub issue tracker.
func SearchIssues(terms []string) (*IssuesSearchResult, error) {

g := url.QueryEscape(strings.Join(terms, " "))
resp, err := http.Get(IssuesURL + "?qg=" + Q)
if err I= {

return , err
b

// 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 , fmt.Errorf("search query failed: %s", resp.Status)

var result IssuesSearchResult

if err := json.NewDecoder(resp.Body).Decode(&result); err != {
resp.Body.Close()
return , err

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

BT 6 5] F 0 KA14E R T json.Unmarshal & 2k 4% JSON# X, 89 3 4 % A7 A5 ) F ¥ slice o
{2 XA FF o AV T AR TR X8 B 35 json.Decoder » & T VA — ANy AR ARG
JSONHLIE » KRBT A LI o o fEHTHL » B A — /N4t 4y B A 89json.Encoder s A% ot % o

£AV A Decoder A KBEATE c REA A FETUKRILEY - TEARE LG —F >
A—/NB 2 T AT B Avissue » 122 8 T —F BAVE A Bl dofTF AR R E B 098K o

gopl.io/ch4/issues




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

import (
"fmt"
"log"
"og"

"gopl.io/ch4/github"

func main() {

result, err := github.SearchIssues(os.Args[1:])

if err 1= {
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)

»

S

BT HBEI AT LS - TOHGLSEERGEZ N A FF2JSONAD A X &9 1A
wAEWBRE LR

$ go build gopl.io/ch4/issues

$ ./issues repo:golang/go is:open json decoder

13 issues:

#5680 eaigner encoding/json: set key converter on en/decoder

#6050 gopherbot encoding/json: provide tokenizer

#8658 gopherbot encoding/json: use bufio

#8462 kortschak encoding/json: UnmarshalText confuses json.Unmarshal
#5901 rsc encoding/json: allow override type marshaling

#9812 klauspost encoding/json: string tag not symmetric

#7872 extempora encoding/json: Encoder internally buffers full output
#9650 cespare encoding/json: Decoding gives errPhase when unmarshalin
#6716 gopherbot encoding/json: include field name in unmarshal error me
#6901 lukescott encoding/json, encoding/xml: option to treat unknown fi
#6384 joeshaw encoding/json: encode precise floating point integers u
#6647 btracey x/tools/cmd/godoc: display type kind of each named type
#4237 gjemiller encoding/base64: URLEncoding padding is optional

GitHub#Weblk %% & https://developer.github.com/v3/ &4 7 £ % t94F 1 o

%3 410 : 15 KissuestE/F > ARYE FI ARG B R # 4T 5% 0 e REI—ADA 8 ~ RE|—F49
it —


https://developer.github.com/v3/

%5411 RE—ATE > AR P EGASTOE S 2R - 44 X HAGitHub L #issue » %
bR A AT AR P BN RBERA THAIAEE o

%3] 412 @ AATHIwWebE & IR FxkcdduiZ Bt TISONEE D © fldm » —A
https://xked.com/571/info.0.json & R B & — MR S A B % 9571% 5 69 mihit - THE
MEE (RTHER—R) RABAE—NMEAEI c HE—Axked LA - EAZEHZ KT - 47
i e A AT 4 A A % 9148 I e 69 3% B9 URL o

Y] 413 0 AR BRI R 9JSONR %4 2 » A R4 & 4= T & https://omdbapi.com/
EaRH L Tt 6 ER B o B —Mposter LA o MG AT B L F 0 Tt
R 8 MR o


https://xkcd.com/571/info.0.json
https://omdbapi.com/

4.6. X AFHTMLAZ A

ﬁ@%w%’R%%ﬁﬁ%%ﬂm’&mmm%ﬁéi%%o@gﬁﬁﬁA%%E$%hW
#e X 0 AR — AL F BG4 KACRED 5 & kMR F 2 A 35 7 o X B J) #E % ditext/template
Fehtml/ftemplate 5 AR B4R BE8G » EATIRE T — M T Z 403 LB — AN LR SIHTMLA X 8912
ARG LA o

—ANBEREZ—NFHREX—ANAIHF ) 2@EET —AREMIRILIET 44 ({action}} X
% o RIS T B R ZH@EIT A - 122 2 Tactions3F 445 Ak & L w6947 4 - &4 actions
& 4\7"/\)%%7}&13"4’7 B8 &K R 0 —action B A M AL T At B 69476 4A 0 £
RiEE A FLEMRG R R ~ B REX T K~ &k XiEHRif-elsei® 4 FrrangefE IR
1%67 ’ 7fT CEBCAERFE SR c TELZ—NEELGRRTAS

gopl.io/ch4/issuesreport

const templ = “{{.TotalCount}} issues:
{{range .Items} }-------c-ommmmm oo
Number: {{.Number}}

User: {{.User.Login}}

Title: {{.Title | printf "%.64s"}}
Age: {{.CreatedAt | daysAgo}} days
{{end}}"

ANEAR S AT Fp IR B B 9issue &4k 0 KRB ATER - Nissue®i 5 ~ Gl P ~ BT A F /L8
B o 2t T & —Aaction » ARH — AL AMAEA o R BRI 0 B o SATE KK
WA A A R AL R B 89 S gk £ B AT F F it 2 github.lssuesSearchResult £ 2 8 % £ o 44k
F {{.Totalcount}} *Zaction¥¥ &7 4 2 # 1k F TotalCount & 5 VA KN 89 7 X AT FP 6944 o A%
R P {{range .Items}} #* {{end}} X & — &3 faction > HAHECAIEEN A ETERLSMET 2
Koo PEIREREARE S AM4Axt &2 5 AT 69 ltems /L& G944 o

f—"actiont > | RUEFRTHAN—ADARAXGEREA B — SR > ROTUNIX
TGP o ATitlelX —{T8action ¥ » H = MR Z—printfdZc > £ —ANET
fmt.Sprintfsz 2L &9 ) B H3k > AT A BEARAR T A B 412 R o st TAged 4 %‘J—MMF%—-/MI
daysAgo#y & £k » il i time.Since & £ 1% Created At i 4% #: 4 i - 69 B 8] & &

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

(5]

% ER=N ﬁECreatedAtﬁ’V“‘%iif*“ Atime.Time » A R AFHF$ o ARG 7 X o &KATT LA
TR — T ERIEH TR EOERI (§2.5) » —ARAER AT AEH 8 TEIJSONS A Fo
75 £ ‘757 o time.Time £ & 2t & 89 JSONFA & — AN A7 A B /] A& X 69 F 45 & o

N



AR FERAMNEE SR o BT RESNBRIFHEANIT AT RBEEATREHY
BAPATAER o SITERIF ) — R FERAT—K o TEHRGLZH 2 L E LR
templ ° & & 7 %8 A 4% 89 % : template.New 5t 6 22 5F & &l — MR 5 Funcs 7 & 4%
daysAgos A & L kB EMEIBRAR T » HBERAR ; &5 A Parse XKy TR

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

if err I= {
log.Fatal(err)

R A AEAE A RFRBRMRF T o e RAAR AT KM — AN BA 89 $5i% o template.Must
BB R BT VA R AL E A A 45 R G AL 3 0 B — MR ARA — error £ A 89 5 % > A& Merror
AEANN (4o R FANiIN X Bpanict %) > RBEEE NGB o RATIE£5.9F Atk x A

1EAR o

— B R ELE ~ EM T daysAgo ki Fk ~ A E AT AR 0 RATRE T AR A
github.IssuesSearchResultff 4 4 A% ~ os.Stdoutf 4 4 th R Rk M ATHEAR -

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

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

if err I= {
log.Fatal(err)
}

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

A2 74— AN UK IR



$ 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

AL & A4 Bl html/template 2z €, € 4% A Fetext/template tL48 Fl 69 APIA= £ 4R 15 5 » 122
¥ T — AWK FH B B S LA X AE S A F A $ F2HTML ~ JavaScript ~ CSS X,
URLE ik % £ i KA PIAL o AT T VA o, — 3 R 75 2 09 ¢ A FLA > Pldm i 38 2 g,
HTMLEA S E » B Z & —A2A S BR8P R AR AL » 3% SR 7T ARk A2 AR 4o h 45 4% 09 4
F oo Ak A1 dER @ o

T @ 89 B ARAHTMLAS R dar Hissue?| & © i Zimportid ¢ 69 7 F :

gopl.io/ch4/issueshtml

import "html/template"

var issuelList = template.Must(template.New("issuelist").Parse("
<h1>{{.TotalCount}} issues</h1>
<table>
<tr style='text-align: left'>
<th>#</th>
<th>State</th>
<th>User</th>
<th>Title</th>
</tr>
{{range .Items}}
<tr>
<td><a href='{{.HTMLURL}}'>{{.Number}}</a></td>
<td>{{.State}}</td>
<td><a href="'{{.User .HTMLURL}}'>{{.User.Login}}</a></td>
<td><a href="'{{.HTMLURL}}'>{{.Title}}</a></td>
</tr>
{{end}}
</table>

)



T 6 o AN A BT B9 AR AR AT — AN R ] 89 &1

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

H4.48 77T Zwebi it 5 F498CR A o HAvissue &2 2| Githubxf & T @& 69 45 3% o
s iim|
=2 C N filez/{home/gopherissues_htmi
-
17 issues
® State User Title
7872 open gxicmporalgenome encoding/ison: Encoder internalky buffers full output

5683 open gopherbor encoding/json: performance slower than expected

6901 open |jukescoti encoding/ison. encoding/xmk option to treat unknown fields as an error

4474 closed gopherbot encoding/json; json encoder fails for embedded non-struct fields

4747 closed gopherbol encoding/ison Added tag options to ignore fields of struct for encoder/decoder separately

4606 closed gopherbot 150N Package fails to properly escape strings

8582 closed matt-duch encoding/ison: inconsistent behavior in "(numeric type) and string tag option

6339 closed gopherbot oling/ison: of ni i

1337 closed gopherbot encodingjeon: make “json” tag user-settable

L1508 closed josharian cmad/go: trace hitp viewer: "hitp: multiple response WritcHeader calls”

1017 closed gopherbot jsen crash oo {} input

8597 closed gopherbot ing! ;

7846 closed gopherbor

761 closed gopherbol

1133 closed goapherbot

B4l closed gopherbat

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

A4.4Fissue’RH 54

H & fo < T4 0issue o T a4 4% T &N AH issue ¢

S XHTMLAE R = 0 RGBT - BEERMNG LR F AL T &

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

B45% 77T %&EWHLER - 25 > htmlftemplate & &2 B s34 82k F 454 L > AL RATIRA

T AK B B A 69 FE 4 o 4o &AE A text/template 81693 » X2/ Nissuedd &7~ A 45% 0 £

cF’“&It " AN FFE AWM SN T FRRORE s FE<link>"FH B F LW SE-MEETLEL
» CATAR A S HEHTMLIA W69 KT » Wi S8 A RFnbg R & o

AV VA8 s B HTML F- 45 & 1% A template. HTML X A sk 39 4] XA B 0 4% L8947 4 -
TEAKE RN KA Z%?ﬁ$£ﬁ%%ﬁff£%km&mbC&%Mm.T@%ﬁ@ﬁ
TTAMATR RV FHEZANTRLER  AR—ANERFTHE - BZ—MeE8
template HTML 3 4F & £ & o



Bauead mm =

&= c #f file//home/gopher/issues?, hitmi
2 issues
2 State User  Title

3133 closed ukai  himltemplate: escape xmldesc as &l
10535 open  dvyukoy a/net/html: void element <link> has child nodes

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

gopl.io/ch4/autoescape

func main() {

const templ = “<p>A: {{.A}}</p><p>B: {{.B}}</p>"
t := template.Must(template.New("escape").Parse(templ))

var data struct {
A string

// untrusted plain text

B template.HTML // trusted HTML

}

data.A = "<b>Hello!</b>"
data.B = "<b>Hello!</b>"
if err := t.Execute(os.Stdout, data); err != nil {

log.Fatal(err)

H465 =7 LR TR POBERME o KIVAE AL ZARAFICHSE LKRKXT » [2&£BAA o

AuRcescape ntml X

o cC N

file-///home/gopher/gobook/autoescape. htmil

A: <b=Hellol</b>

B: Hella!

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

KX ERHAETHEKA
HEH

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

GPRARGHE . — w2 WRETHESNHEL HATE

%3 414 : &l —webR % & » £ —RGitHub > A5 £ RBUGIR % ~ ZAZA Fo 23 51 69 F

P58 o
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LA FrHTMLAZ AR 164



V<3 < N2
HRE R

BT AL AT — 4B G FFIAT BA— AR > KB TONAE T LEHF 5 RN - &
HOAUH T DL B AV — A A 0 T RA N AE S > M IME S TEE R AR R AT
At~ RARTRITHK o — N HRARSRAPBETEERmY - uTRERAE > 4T
HATRAZIE S R 0 BEMA—AEXEBHHS -

EMNCERLTHFEZRJRT o WA > LKA S 4 — 20 R kKT8 [ FF I o KT8 EAT
T — A S ek o L AwebI K Gl HE T i TINR T AR 569 A > SAIRBINERER T F
B Bk HE R SR IRARAR AR5 G 69 T @ o — AN 5 S 3k 69 5] - 26 R AT 295 09 ML K AR R i )2 R B~
Bo %~ R A R L CHR S A -



> L =X
5 4 F B
R F AR L M AL5HI R - BT R (TA%) ARKER o

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

3

\\

ARSI AHAET RBEGHLARLEABRSKER c ILELAFEA BT E » LadSZOAA
FRE o BB ARAET RBBR BT EFLARRA o R RIPREG—NEL T EXE
/5@753\\?"31' v REAT) R OGAET AT A% o e R— DR F AL LFEBREEI] & > A
HFARPAT TG » TABEEATE o ZhypotFZk P,

*

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

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

xFayE T 5 b e LR A B A9 4E N8 F 5 0 RFKEE T —Mloate4 £ A 69 4E o R B AL T WL
BT X5 —HHP L o £ZFFFILT » &4\:;@4@&% PAR— AL E » FRBZER

A EA > K H N0 o R —ANREKAEF A » BEREEI] R > %R LA VL return
BEGR o hIERE L R EBITR G RL o 4@]&‘:1,4&& L BAT A T panicA F R T A
T T BRAE IR o

FEdehypot—4% » e R —AH AR B EDEA AR LA > BN TLAFEMAHRE B 5 KR
ﬁ"l O’FYE]Z/\‘EH}E]aH— éf] :

func f(i, j, k int, s, t string) {70 ... %/}
func f(i int, j int, k int, s string, t string) { /* ... */ }

T o &AL H45F 7 % 5 A 24NNt A A Fofe 1 ANint 2 2R B 48 89 % 42 blank identifier(i% 4
EBPE LA A T) T AR EA SRR o

func add(x int, y int) int {return x + y}

func sub(x, y int) (z int) { z=x -y, return}
func first(x int, _ int) int { return x }

func zero(int, int) int { return }
fmt.Printf("%T\n", add) // "func int"
fmt.Printf("%T\n", sub) // "func
fmt.Printf("%T\n", first) // "func
fmt.Printf("%T\n", zero) // "func

int, int

int, int) int"

(
(
(int, int) int"
(int, int) int"



R0 R AEAR A RFIARIRAT o Ww R AN R AL P A RGBT 2P TR —
—3t 2 s AR A XA RBANA AARR g LA Fe Az 2 4F o %k#@@ﬁ%ﬁﬁ 3
ARBRALTR R EA LG TR R AR XA X &

H—k XA AR A AR R T A5 5 (A45UE) - £ XA A R > Gois
TRAKINA RN WRAEATH TGRSR LIERH 5 > BRH AP RN TE S
st F R FRRAE T T RAEL o

B BBIRT © R A A DI R » I AT IR o R A A LA
AR A SR B B 0 WA AR R 8 sk o

S
4

ey 77 Xfrdh » AL ARHB AR ELOEN c AHLRTHERF LI AL 4L 2
LA EEF A ERA > w4t o slice(3 H) ~ map ~ function ~ channel 5 £ 4! » £ 47
5K B89 18] 3% 5] R ARG P o

:m\.\ z_\m

1 3g
,ﬁﬁ
awT

it &

=
‘_5‘

1B RBE| R RFIRG R FE Y BETRRET ALGoFE I o A8 5 A E L
T HFARRA o

package math

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



5.2. % )2

BT IAZH )20 » TEAREJZRTAAERRAZEG ARG - S HFSFARE » Bt —
FBANIRER > Bl hob B IR EN o 44T > KAATRH = IR LG L6946
ANBEF o EAEF » RN BRERECRLFEHTMLI A -

T L8y 7] K A5 1% Rl T 3E 47 /& & golang.org/x/net/html » A#ATHTML ° golang.org/x/... B & T
G T — L hGol Rkt ~ 4P > ML A BIRLIHLE - H5FE6 - BIRLE o
EMESFRAFLARBEIFNT RO - RBZIEY RO GEERRAAE = —ZHH
EMEFRF » —AFKEKGCoETHALEMT » ¥ RORBHG A RR ML o

%] ¥ % 98 F golang.org/x/net/html| 8 3% 5-api4= T A7 = ° html.Parse &% #k 1% A\ — 4Lbytes. AT

J& » R Ehtml.node XA 49HTML T @A R AR T & c HTMLAA R % XA 694 & detext (X
A) ,commnets (&) XA » AT @ FF » &41 R XiE< name key='value' >7 X 894
B o

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 =
TextNode
DocumentNode
ElementNode
CommentNode
DoctypeNode

)

type Attribute struct {
Key, Val string

3

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

main % Z AR HTMLAR A3 A > 38 1L 38 )2 % $hvisit iR Flinks (4548 ) > FF37 97 X 2links :



</i>gopl.io/ch5/findlinks1</i>

// Findlinksl1 prints the links in an HTML document read from standard input.
package main

import (
llfmtll

IIOSH

"golang.org/x/net/html"

)
func main() {
doc, err := html.Parse(os.Stdin)
if err 1= {
fmt.Fprintf(os.Stderr, "findlinksl: %v\n'", err)
0s.Exit(1)
}
for _, link := range visit( , doc) {

fmt.Println(1link)

visit # 8 s HTMLAY ¥ &4 » A —Aanchor L& 89 href & # & #Flink, 3% 1% £links & A F4F
BRAF s FEREDEANFHFE A -

// visit appends to links each link found in n and returns the result.
func visit(links []string, n *html.Node) []string {

if n.Type == html.ElementNode && n.Data == "a" {
for _, a := range n.Attr {
if a.Key == "href" {
links = (1links, a.val)
}
}
}
for ¢ := n.FirstChild; c != ; € = c.NextSibling {

links = visit(links, c)

}

return links

AT IR AN TGRS & 0 R BEING TS AR 0 visiti )8 BN B & o HEH TS
215 L FirstChild4 & F o

L &KA1AGo# £ (golang.org) £ B 4% » i&47findlinks » & A1VAfetch (1.5%) &4 h4E
Afindlinks 84w A o T @ ag i BB T HALLHE o



$ go build gopl.io/chi/fetch

$ go build gopl.io/ch5/findlinks1

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

/doc/

/pkg/

/help/

/blog/

http://play.golang.org/

//tour.golang.org/

https://golang.org/dl/

//blog.golang.org/

/LICENSE

/doc/tos.html
http://www.google.com/intl/en/policies/privacy/

EEAROF BRNGEEER » EZBEBNENBrelTif T et » RIBARBZ (
https://golang.org ) 2 AT YA B 317 9] 9 url »

J& #HdtoutlineF » KA1A T #2697 Rk EAHTMLE &4 » A ER 6944 o ZoutlineA
o HBI —AHTMLUEARS » st E AR Hard o

gopl.io/ch5/outline

func main() {
doc, err := html.Parse(os.Stdin)
if err I= {
fmt.Fprintf(os.Stderr, "outline: %v\n'", err)
0s.Exit (1)
}
outline( , doc)
}
func outline(stack []string, n *html.Node) {
if n.Type == html.ElementNode {
stack = (stack, n.Data)
fmt.Println(stack)

}

for ¢ := n.FirstChild; c != ; € = c.NextSibling {
outline(stack, c)

}

A — BT IR R ¢ outlineH AARIRAE > A2 A A8 5 2 69 th ARIRAE o Houtline B A A & & 5 A
F #456b A stack B9 M o A A 2t stack # 71 F 18 AedAE o 15 25089 R stackdg N 0 LT
e 15 rslice/ K B KA E XV H—RHFHGAHF ERBATY & s 2N R R L6 P0R
A 7 #ystack o F b % HEBR et > BA 5 dstackg LAM A F LA AE—E o

T @ 5% hitps://golang.org T @ &9 & & 25 #9:


https://golang.org
https://golang.org

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

[html head]

[html head meta]

[html head title]

[html head link]

[html body]

[html body div]

[html body div]

[html body div div]

[html body div div form]

[html body div div form div]
[html body div div form div a]

Fhoff e t@EEFHRL s KFHPHTMLE @R EILE B 2k » (2R E X T @ E &
BRI o

R RALE SR B K89 RO A A > F ILE) K ABAKBEI2MB A F © Bl K a4
Rapld )2 ey RE » SRR )ILERELEN » FRELRE L 5 BRI TLHFHLE

PEEI AR o A8 R ,GotE B AL T B A 0 AR R A% F G e (P13 AR D) o ARG RAVIL A )2
iy I A St e R P

%.5] 5.1 : 15 &findlinks X% ¥ & 7 n.FirstChild4s & 938 4~ » 35 18 3118 A visit » 2% )28
A o

%3] 52 %E XKL CEFAHTMLK P EILG R & L EH RS -

4.3 5.3 %5 XM E T Atextd B A K o iEET LG <script> A7 <style> LA, A A
R E R KA RRT I o

%3] 5.4 ¥ fvisitd o 1R LA A AL X 8945 & 0 deimages ~ scriptsfestyle
sheets °



5.3. 4214

EGOTP » — M RETURE S AMME o RANCELEZ B TFES » FSiaEE P RIRE2
AME s — AR EAFR R EE > 55— A2 RECH A 4R 8 o TEOH] T2k T4 fT
BB % BB REK o

T @ 6942 5 Zfindlinks #9 2L R A o 45 205 89findlinks T A B & X AHTTP#A K » I KA1 T
b B3Z 4fetch o B A HTTP# KA AT AE T fe & KK » B tfindlinks 7 91 T 24N R B4 @ 4%
I R HERAT & o — L E » HTMLS AT X T AL BHTML T & 894518 45 & » ik
HTML R @44 » PTBATHTMLAR R K o 3 &k & 4= Rfindlinks 2K K T » R TH A&
FIO84%i% 5 3 hy o

gopl.io/ch5/findlinks2

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

links, err := findLinks(url)

if err 1!= {
fmt.Fprintf(os.Stderr, "findlinks2: %v\n", err)
continue

}

for _, link := range links {
fmt.Println(1link)

3

// findLinks performs an HTTP GET request for url, parses the
// response as HTML, and extracts and returns the links.
func findLinks(url string) ([]string, error) {
resp, err := http.Get(url)
if err 1= {
return , err
}
if resp.StatusCode != http.StatusOK {
resp.Body.Close()

return , fmt.Errorf("getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err 1= {

return , fmt.Errorf("parsing %s as HTML: %v", url, err)
}

return visit( , doc),



fefindlinks F » A 44 returnig & » f—4&return#f& = T — 444 o ] =4 return » fh‘httpfﬂhtml

&, F 8945145 Bt 3 2findlinks 89 8 A & o % —&return A4 E B 454%15 & 0 EfbALid
fmt.Errorf (§7. 8) By ¥ 2w 894597143 & o 4o Rfindlinks A 2 4 R 0 B BreturniE é?«law—éﬂﬁ%
MRAF O EAER L P oo

ffinallinks F ﬁﬂ‘]%‘%ﬁﬁﬁﬁzresp Body#k % H » #Z M % KR o & ARG 1Lk B ALH &=
WRBAE R NG > 2R T OIEREALE @O TR > todedr A0 UM ~ M%EHE - F
EAVLm B X A9 AR ﬁ’"ﬂ? °

AR % B CEE R RS R F S — A 0 AR H LN B XA Ry RS TS

links, err := findLinks(url)

4o R AME R AAE R 0 T A H 4 Be 4 blank identifier:

links, _ := findLinks(url)

— A HE AT N 5 —AH SR EMAN KA HREME » T a6 F&T T SfindLinks A
R h A6 R gk > AA R BIE T T @96 T b A gk

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

SRR IER S 5[ > TAK—ANEE S 556 REAEA ZREG 5 - RARIR
YR IA IR A F R P o A2 X AF A debug T R 7 1% 0 RATR & B — K15 67 387 vl b A7
H YR CE o T @ ag ARG R F Y

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

BT FL T MBS [PCREEG AL o AL AREE LA RN » 30T @R

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

BRI G LI TS » (AR Tl F— M EEEA IR — I 5 898 o Podo » BRI
18] » HF 8 JE — ~bool R A 698 Bl E & T HE L FEITRI 0 error £ 69 3K w48 K R R 2
8451245 8 > st TR EMA RG] » KAV R LBELEZNPL » SN LT RHE o



W R—AMRPEPTRGREEA T T T EEL » L2 Z R returni® &) T VA B4 $ - X
£ Z_ A bare return °

func CountWordsAndImages(url string) (words, images int, err error) {
resp, err := http.Get(url)
if err 1= {
return
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err 1= {
err = fmt.Errorf("parsing HTML: %s", err)

return
}
words, images = countWordsAndImages(doc)
return
3
func countWordsAndImages(n *html.Node) (words, images int) { }

B RIREAD) R R T » REPTA WREE » £ L @egp T F » F—Areturniz G F N T -

return words, images, err

L —MNREA % Lreturnid ) VAR % R EMAR » bare return T AR YR8 & - (224843
RAD VAL IE AR o AT > o RAR B A AF 089 F & RAD - 1Rk X I AT 24 return F 7T
return 0,0,err (Go4 1% :& E1{4 words#eimages £ R Z AR 69 FF 46 4 » ARIBENTEG LA > K H A
¥ A0) o &G —LreturnZF#-T return words ° image » nil e AT A LRRA » FRIEALA
bare return °

4.3 5.5 : 3 HcountWordsAndimages ° (%% % 37 4.94 17 417 )

53] 5.6 : f57kgopl.io/ch3/surface (§3.2) ¥ #9corner& %k » J4 & @i % » 1% Mbare
return °



5.4. #1x

FEGoF A —3 4 R%k & R R 893547 - Hudestrings.ContainsFestrconv.FormatBool 5% %k
3t & AP T RE AT AARM T RIFOGAIE > B IF BT ILF TR AR » RIEBE R A6y ~ R
AL > de BATH R FE Y o FERIABRGRARE & > EUALHE > R FIK
B 89 7T B M AL ARAK o

BA WA BRI SRR — R A LRRIEEIT R o Hodetime.Date &% » %
HACHKF A B F S A & Atime. Timext £ > thIERGE — 4% (HR) &nil o ZHFLT 2
51 ZpanicH ¥ © panicR k B KA HENEF 0 AFALT RALhtibug o — A RAF YRS
KRR %L A panicHF e

st FRFLSJRAT 0 KRR EAREERDET - RARABRGRAALELTRE R 9
B o AT 0 AT HATIORAE ) BB A A @I BB RO T » AHRFEBOEFR A4
LM IR BRET RN BREMRHEE o Huk > 5 A%TIZ 08 B -FEH69 2K
Jo o BRAVLAMFFRESFRHEAMGRA o

FGoM R LY > AR AR QAP RS A P Rd 8 — N EZ AR Y o A5 BT
RIBARAIN A R TUA TR G 45 R L — o

st FARLA BT RMAERAANERGZE > 2R G —MFI GRS E o BF ARG —
Ao kBB REE c wRFEERMGRARF —A > FIMGREET AR — AN R 48> @
WAL Aok o tde o cache.Lookup k B 89 — R A s key T 5 42 o AR 2 ARG T A4 R T dn 4
AN

value, ok := cache.Lookup(key)
if lok {

}

BE o FHRAMGFRATE—F » LEEASORERT > AP ERXTHESHHREL - E
b BN E R CME R B R 6 R XA fZerror XA o

HNEWMerrorzHE T XA c ENB AR LEZTHREOEANGES L » AR CHEIZLEHY R M o
A BN R EZA Gerror R A 7T 48 & nil 3 A non-nil ° nil& k& HFZET R » non-nilk =%
o 2f-Fnon-niléerror £ & KA1 A8 1328 F errorf) Error sk 3L 8 4 3 i R R 74 8 £ A
B4R 1E B o

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



WHE % RFE Enon-nilégerrortt » H 4G R B 44 % K LAY (undefined), X ﬁbﬁk"“xéﬁf\@
TR BB o Rif » A VI R R AEBIRN > BRKBE— g B R EE o b o

BRI R A4 > Read B AR TR T 9 FOARAEIEIE B o xf%qum o
SE AR EG I 7 K2 % RN TR IR 0 ARIEHER o Mkt KRB EERA F
Wi e BLER o MR T A AR A o

#£Go¥ Ea%izé %D&HT R EAEIRAT B 0 X AR B R — I m JE AT
(exception) ° 1FGoA B TAR LI R FETRAKRAERAFFEZ o R AGoA &7
FAUH 49z‘;ﬁh?m%lfxzﬂi%iﬁ]ﬁkiﬁﬂﬁ%—‘éﬁvﬂmﬁﬂéd 89443% > Bibug > do AR 4 AR 5
5 R AR EE R AR AR o AT Gotg A F AR KAV £5.904 o

GoXHFE M FE R Ad TxFi /’WE«& AR PRI EIERS » B RXANMEREAFF
WA E AR B EORE > RAFT LSRR ENER - SEANEFBERSERAT
R IANEZELWERRIBERZ LA LRHA P > IRZEE AL RIEFHEAL

Ik o

SERAM » Gote AiEHAMNE (Zeiffrreturn) LFEFF 0 ZIEFRAARRE 89 K243 4
9 o

5.4.1. 4L Rk

S — R KPR AR AR o R AR R 6 7 XL HR o RBFILG TR - A
RBHII X > RN KA AT RGBT K o

B WARFE R T NAEEER REREJIRFEATFRFOEK » 27 R1Z R
KW o T o HAT1A5.3% 89findLinks & 2 AE 4 ] F o 4= RfindLinks *f http.Get# # Ji K K »
findLinks & B335 X MHTTP4S 1238 =1 48 A & -

resp, err := http.Get(url)
if err I= {
return , err

}

% sthtml.Parse® 18 A % & &t » findLinks & & B #:3&2 Whtml.Parse®y 4% » A&V RL TR
EPSHE I Rﬁififﬁ%?fﬁw 2~ url SEBARHT o X HAT A B T 4R L E > findLinks &
MR BRI A EA A

doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err I= {
return , fmt.Errorf("parsing %s as HTML: %v", url,err)

}



fmt.Errorf & 4% A fmt.Sprintft& Xt 441245 &R & o KAVE % R ATR A E 79 ET T
12 BB R4 451215 & o B R KA dmain R et > 44713 B REEFNT A R B Bl g R
b9 AR 4% > 3hA% £ B FAUR FEOR & MG ARAE

genesis: crashed: no parachute: G-switch failed: bad relay orientation

B T4 la%_”‘ﬁuif\éﬂ/\ﬁ—‘ié’] BT vA4%i% 15 & P B2 8 % K B e AT 4 o 26944
A5 & AR Kk 0 RATT A i X flgrepsy T AL 4R IE & (1FHE @ grepa —FP LRI
’?I;?'I‘/\ ) °

% B AIRAS A0 RATRARAIRE A A R ERE o AL REBETHREEL
Fok ey — B > B Fl 6 % B R 6L R 6 ) — 0 % R T 6 4R A A AR AL FE 7 X, B R AR
8 o

AOS &4 %] » OS &L #& L 4#1E (420s.0pen ~ Read ~ Write ~ Close) & & &4 /N 441% 694
AR EEHZGRE (R XHBEFRALE) LESIHL » IHERAAREKE
%ﬁ‘él:’!i%lk/fal Hfiﬁqﬁ‘/f‘j]ﬂ “H:‘/fa S °

— T E o AR R EA(X) 2GR RS B e S BT BAE A K A 4R 69 LT SUAUE 45 R4 & P At
AR AR HEE R e — 24 B R 48915 8 0 e ifdeurl 2l html.Parseik &
B4R R o

BTV R A A LI H AP R o o R RN R A ZIBARAME » Kb RT AFe bty P A S
BEg o —NRAFRBFALATHZ KKK o £ TR > KATFZIRF) TR 698 8] 18] [3 2%,
TR ORI > Bk B RB 6 F X o

gopl.io/ch5/wait

// WaitForServer attempts to contact the server of a URL.
// 1t tries for one minute using exponential back-off.
// 1t reports an error if all attempts fail.
func WaitForServer(url string) error {
const timeout = * time.Minute
deadline := time.Now().Add(timeout)
for tries := 0; time.Now().Before(deadline); tries++ {
_, err := http.Head(url)
if err == {
return // success
}
log.Printf("server not responding (%s);retrying..", err)
time.Sleep(time.Second << uint(tries)) // exponential back-off

}

return fmt.Errorf("server %s failed to respond after %s", url, timeout)



WwRBFRAAEGE BFREREET BN TUARARZ = R% B4R 8F 42 RE
B BREFNE BN RS R AEmainT AT o st E REKRET » A E EAEEMSE 0 hIE
ZHZREARERTFAROE T —8M > PP Tbug T REEIKFTERESF o

// (In function main.)

if err := WaitForServer(url); err != {
fmt.Fprintf(os.Stderr, "Site is down: %v\n", err)
0s.Exit (1)

P8 M log.Fatalf 7T vA £ # 7% 69 KA 15 5] 5 £ AR Fl 69 2R  log P 89 FT A i3k > AR BKIN & 2 44 ik
12 B Z A 4 b B R4S 8 o

if err := WaitForServer(url); err != {
log.Fatalf("Site is down: %v\n", err)
3
Kot R BT IR S & F R KNG REX > X EXTER SRR @44k %13 &6918
A o

2006/01/02 15:04:05 Site is down: no such domain:
bad.gopl.io

b,

s

WAk B R4 G o

%

ﬁ{]] EJ‘ V/(‘lzy)t %ﬂog él] F]’] ggl’fa lu};‘ I%EHT ]EI—] /fa loN - i‘t‘:ﬁ:] ? ﬁﬁgfg\f

nu\

'

log.SetPrefix("wait: ")
log.SetFlags(0)

Fui R A ZNATER BB REEREST RER VWS GIEIT o KA TR
i T log &L 3% Bt & 2

if err := Ping(); err != {
log.Printf("ping failed: %v; networking disabled",err)

RAAFESRAMBEERE o

if err = Ping(); err I= {
fmt.Fprintf(os.Stderr, "ping failed: %v; networking disabled\n", err)

log & F 89 T & B A A MATHE 09 F 45 6 3 A ATHF



B RA o ARG — AR BT R B AR o

dir, err := ioutil.TempDir("", "scratch")
if err I= {
return fmt.Errorf("failed to create temp dir: %v",err)

}

// ...use temp dir..
os.RemoveAll(dir) // ignore errors; $TMPDIR is cleaned periodically

R o0s.RemoveAll& kK » 12 L@ &6 T3 R A M ZLE - LEZRARFAA ST NNE
G H ko B4t s BARFEAALEHEZE  ERFOZHETL2ATIZ A o R
GAEFRBIEANG » AR RT B RL G IR > SRR RBEANEEN  REBEF
Wagie R THROER -

EGoY » BEAER —ERBHRERE BEEANATFRHEATAKE » KNAFTHLER
W 69 37 48 AXAD A A R TR G RAG Z AT o dm REANH R A FRJHE S » A8 LRI I 09 3F 45
KA TRkt elsei® 13k P > f i A REIRT o GoP K39 & 4k o) KD 44 JL-F-4a
Bl » BRAA— A7 GmbidE ik A4 » LG LRI EIREHE o

5.4.2. X4 B.45% (EOF)

HAF QB S AR EALHA P RUTRABRAME - 2425 RT - IRFHALE

EE - RSWE > A LAREHZRE  AER TR SR o L RAE BZHE—DHTF

T FZBNAFF o o RnF T U KB » RRIBOEME R AT KK © o Rn )T
OIS R PSS S TS VP SN TP T L P S S PSP P

SLTE o) SUAHEE R G| ALY B AP AR o AT XA KRB > io & ARIEAENT da ST 45 R 5] Az o) UK K
AR 12 & F] — A~ 45 ik ——i0.EOF » %45k Eio & F L ¢

package io
import "errors"

// EOF is the error returned by Read when no more input is available.
var EOF = errors.New("EOF")

WMAERFAT LR o BT IAR N E R AR o TEHTFRT T T MAR Ed AP
RBLFAF o ARFIBT L R o (4.38chartcounti2 F = T £ B 69 1X40)



in := bufio.NewReader(os.Stdin)
for {
r, _, err := in.ReadRune()
if err == 10.EOF {
break // finished reading
}
if err I= {
return fmt.Errorf("read failed:%v'", err)
}
// ...use r..
}

R A LRI IRFERL S R > PTAI0.EOFA B T 89 44%15 &——"EOF” » s T &
Mgk » RN TREZAZRELEPHABRG RV RS > XL RN R ERi0.EOF —4#
RABRHBREE  ETNMF T ENSRBEE AR 7 ZR 5 KL E 4R 4E o



5% Z AR

EGoY » RFAAEEF — KA (first-class values) : HFEAZ LA —4 » A XA > TR
IRAEAHEM T (2B VREERE o 21 &4 4E (function value) #9788 40L& 2508
Ji o Bl F4= T :

func square(n int) int { return n * n }
func negative(n int) int { return -n }
func product(m, n int) int { returnm * n }

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

f = negative
fmt.Println(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

5 F K A8 K AE il o TR AL A nil 89 & FU4E 2 5] Aepanict ik ¢

var f func(int) int
f(3) // sk&fiyfanil, & i5l&paniciix

5% X AB T VA G nil iR

var f func(int) int
if £ 1= {
f(2)

{85 B FAL 8] A& 77T i 89 > AL A8 R B FEAE A mapfdkey ©

B BABAEAF BAT AR T AR L 3Bk S B R B TR H o Ik F 885 % 24
BT o T e RS T T e fTie Bl AT o strings.Map st F4F & F 89 & F 718 Fladd1
H¥ o A addl IR EE AR — N T BREALEAE -

func addi(r rune) rune { return r + }
fmt.Println(strings.Map(addl, "HAL-9000")) // "IBM.:111"

fmt.Println(strings.Map(addi1, "VvMS")) // "WNT"
fmt.Println(strings.Map(add1, "Admix")) // "Benjy"



5.2 #9findLinks s 318 A 7 44 80 &% fvisit, & 7 #o 3 4F THTML T @ 89 BT A 45 & o 4% H Sk
M RNTUKBRAZEENZIEPBRELLAGOZTEY>E > BERNTUERARLGEZHE > X
w & 45 B BAT B 69 4R 1E o

gopl.io/ch5/outline2

func forEachNode(n *html.Node, pre, post func(n *html.Node)) {

if pre != {
pre(n)

}

for ¢ := n.FirstChild; c != ; € = c.NextSibling {
forEachNode(c, pre, post)

}

if post I= {
post(n)

}

% R RAE M2 R BAE A Sk 2 B 48 R A9 3% T A7 B AT A= 3% FUE TR R o 3 AF 6ga% TR

FF KO FEM o BT > I KA A startElemenArendElement & A~ &% £ A T # EHTML
i’?éﬁﬂ“ﬁéﬁf%ﬁ‘ﬁ“%ﬁvﬁg <b>...</b>

var depth int
func startElement(n *html.Node) {
if n.Type == html.ElementNode {
fmt.Printf("%*s<%s>\n", depth*2, "", n.Data)
depth++
}
}
func endElement(n *html.Node) {

if n.Type == html.ElementNode {
depth--
fmt.Printf("%*s</%s>\n", depth*2, "", n.Data)

@ g XA A A fmt.Printfag — A DR M B0 % 3 o %xs P8 » A FAHBZANEL—
B o BT P R AR depthr2 HEH EH - BIE™ » =B BH EHTMLAR

o

o

4o R ZAVIE T @ 31X 498 F forEachNode :

forEachNode(doc, startElement, endElement)



Hz artgoutlinef2 AR » RAVIFE T EwiFme) R @LH .

$ go build gopl.io/ch5/outline2
$ ./outline2 http://gopl.io
<html>
<head>
<meta>
</meta>
<title>
</title>
<style>
</style>
</head>
<body>
<table>
<tbody>
<tr>
<td>
<a>
<img>
</img>

%3] 5.7 : T -EstartElementfrendElement &4 » 1¢ L & A @ H HTMLA R R - 2K @ #r ik

EBRE R XKREEUBRFEANLEN B (<ahref=..">) A RABAEXNMEZAZTE A
M LE (BPA <img/> KA <img></img> ) © % B MK » o A2 5 4 i 694 X OE#H o (3% L1
)

53] 5.8 : 15 prefepost& ik 4 LR = R LA YR EME o & Efalself > Pk
forEachNoded )& 7 1% M 15 2Ug 89 K55 % 5 ElementByID & %% » R 3B A P A 8id &4 %
— AN RA ZIAALEHHTMLAE » £RAHE > 5L

func ElementByID(doc *html.Node, id string) *html.Node

7] 5.9 : %5 Kikexpand » ¥sF 19" "foo"H # A f("foo")H9 R B4 o

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



5.6. E.Z &

A R R B R QRIEBFRR AN > Bd XK F@E (function literal) > KATT

S RX—RA] s EEMEEXF RT—F3 fm'L_ ° @%i?@géﬁi%iiﬁpﬁﬁiiﬁ B L 0 R )

ETfunckBF/E XA R L - [IPEFREL—FAHEREX » CHBBRA ESL JHEK
(anonymous function) °

R FEEAFRIEALTN R » BT LE RARHET 0 RAVT AL G Z A7 xf
strings.Map 8 i :

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

FAETEMNRL B XA F AT LG KT A5 F 769535303 (lexical environment)
RERELRFEP T LA LT UAIN A ZREGTE » o THTF :

gopl.io/ch5/squares

func squares() func() int {
var x int
return func() int {
X++

return x * x

}

}

func main() {
f := squares()
fmt.Println(f())
fmt.Println(f())
fmt.Println(f())
fmt.Println(f())

}

& squaresi& B 5 — A KA func() int 8 &4 o sfsquares®) — R AR LA R— ML E
XxFHRE—AE L K o HREANEL RN - %[ AEX BT > BB EIXEF

7 o H=RMMsquarestt » 24 RFHAXEE » FRI—MNHNEL R - FHEL HEKIR
ﬁ%%%# Xxio

squares# ] F1E B > RFAE R A — &R > F12E T RA o fsquaresF £ L E L A
3R R BT A 9 e & Frsquares F 09 B R & 0 X &RA EL RifAesquaresF » H &£ R 7
Rl o kA RIAELE T3 A LR Fo R G R T A9 R B - Golk 1 . (closures) A 5
P& FAL » GoAL 5 i ALde F FAE = B &,



WREANMF > BNERN T EOAF ARG CHERN B AT  squaresiR =5 » & Ex1h AR
B XAy A TP o

BTk BNF—NF EAEREGHF > ZERIFE—AFA ST — R FIEEL A
A A B IR RAZRT AT B R T AT S AT A269 3] K009 B Az 2k
— AR AR o X MR AR LA IRIRIR T 2 5] B 0 REAERAR TR © FENIRAZ A A B AR AR e T

gopl.io/ch5/toposort

// prereqsit & T HARAZG A E RAL
var prereqs = map[string][]string{
"algorithms": {"data structures"},
"calculus": {"linear algebra"},
"compilers": {
"data structures",
"formal languages",
"computer organization",

+

"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"},

R E R BRI T c MRA LR » TEFHTAHNRAGE « B P E & TRAEL
kiT%ﬁ@%Wﬁ%%OLﬁ’E?Fﬁiﬁ’kﬁﬁimM%,&&% ' AT A E
e TR ERERLE LT ERR  RETHEZRGRELEFT] -



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

func topoSort(m map[string][]string) []string {
var order []string
seen := (map[string]bool)
var visitAll func(items []string)
visitAll = func(items []string) {
for _, item := range items {
if lseen[item] {
seen[item] =
visitAll(m[item])
order = (order, item)

b
b

var keys []string
for key := range m {

keys = (keys, key)
}
sort.Strings(keys)
visitAll(keys)
return order

SELJRFEZRF AN > BNLATRFA—NLTE (ALBOHTF > KINELE
AT visitAll) > AHELRFRMELEZNTE c wR AP AAN » HETF @ E L X G visitAll
W BALREZ AR ZEL REL -

visitAll := func(items []string) {

visitAll(m[item])

fitopsort¥ ° & sxfprereqs T t9keydk 5 0 AR A visitAll  H 4 prereqsik 4t 69 £ 41k @ 1 &
£ § Fbtgmap > PTARIE 8938 Fy K5 L B T8 0 12 Bk IR AR 2 4TtopsortdT 3| 69 4y g AT 5T
— 89 o topsortfy i 45 R4 T



intro to programming
discrete math

data structures
algorithms

linear algebra
calculus

formal languages
computer organization
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! programming languages

7k &A1 & 2l findLinks & Mgl F o &A1 XKAGH 30 2] Tlinks &4 T » 4§ Rk T4 % A Extract » &
BNFEERMNEBRABZIAN R o FHEL RBFMI A A THBRRGvisitREk - ZEL R
R A HEFERMmE IR T o £Extract T - 1£ AforEachNodeis AHTML R & > & T Extract
RERLER % RATRIEL & > T vAforEachNode 8 post 4 £ 4% Anil ©

gopl.io/ch5/links




// Package links provides a link-extraction function.
package links
import (

"fmt"

"net/http"

"golang.org/x/net/html"
)
// Extract makes an HTTP GET request to the specified URL, parses
// the response as HTML, and returns the links in the HTML document.
func Extract(url string) ([]string, error) {

resp, err := http.Get(url)

if err 1= {

return , err

}

if resp.StatusCode != http.StatusOK {

resp.Body.Close()

return , fmt.Errorf("getting %s: %s", url, resp.Status)
}
doc, err := html.Parse(resp.Body)
resp.Body.Close()
if err I= {

return , fmt.Errorf("parsing %s as HTML: %v", url, err)
}

var links []string
visitNode := func(n *html.Node) {

if n.Type == html.ElementNode && n.Data == "a" {
for _, a := range n.Attr {
if a.Key != "href" {
continue
}
link, err := resp.Request.URL.Parse(a.Vval)
if err I= {
continue // ignore bad URLs
}
links = (1links, link.String())
}
}
}
forEachNode(doc, visitNode, )

return links,

o 69 RAG 2t Z AT G BR A T 2Kt 0 ILAElinks P Gk 69 T A href Btk 69 R A6 4E 0 & A
resp.Request. URLAFHT /G 6918 o MEMT G » X BEF AL 2 BAZ G XNB AL > T BIER
http.Get i 9] ©

M T IRELEG A% o) R sk 2 defeT s g B o fetopoSortéy %l F4 » CEKTTREML RS > £W
RIEF » ROV R R BB A - £F8F » KNENBLfThREL AT E
PRI EAE R o
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"]5'11*‘&‘1’ﬁﬁ&ﬁ‘m?‘zﬁi&xﬁstrmg*’*’l o I BMREFE LA BEANLERA— KT o BRIMAT
TG » RRBRE—ARFGEAE o BEALEZLSBWARNFZFEI AT o 457 R 7 R F6987
K LEAKE 9 G > breadthFirst {2 ET4 R o A T 8 % B — AT EMF F AR > KA 4
¥ 7T —"Amap °

gopl.io/ch5/findlinks3

// breadthFirst calls f for each item in the worklist.

// Any items returned by f are added to the worklist.

// f is called at most once for each item.

func breadthFirst(f func(item string) []string, worklist []string) {

seen := (map[string]bool)
for (worklist) > {
items := worklist
worklist =
for _, item := range items {
if !seen[item] {
seen[item] =
worklist = (worklist, f(item)...)
b
}
}

AR KAV F ¥ 3IMA LA > append i S f(item)...” » 2RFR @6 — BT F — M AN R E]
worklist¥ °

RN AIRRE PR » AL EHEA Zurl - crawlH 2K URLH & » BRI Pagdrsdds - A4
R Hr e AR E o KA1V crawlk 4 % 4% % 4 breadthFirst °

func crawl(url string) []string {
fmt.Println(url)
list, err := links.Extract(url)
if err I= {
log.Print(err)
}

return list

A TALPNIE FH46 2247 > RAVR G AT iy A 09 5 JAF A Ao 46 09 4535 1Flurl o

func main() {
// Crawl the web breadth-first,
// starting from the command-line arguments.

breadthFirst(crawl, os.Args[1:])



TE &AM hitps://golang.org FF4& » T @£ 7095 H &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

L BT A R I B AEAR O R TE B R W AR 0 N B AR ET o BB IBITE R o

%°15.10 : ¥ StopoSortk i » Mmap XAk 34tk atkey 8 Pk 5 KA o 3o1E 22 R 69 E A 1
(ZRFE—) o

41541 1 IAESHERIEGERIRBR LA T A ERAE o TEtopSort » &L AL A &
Gl EZ N

%.315.12 : gopl.io/ch5/outline2 (5.5% ) #startElementfrendElementt A T 25 % &
depth » W €5 & A BL &4k > 2L 3% FoutlineF 4 B3 L £ o

%1513 1 15 #crawl » R RREXANG T @ > LB > TUQZA FAKRAZ LT @ o R
BB RO RBEE T T @ - Bk T @golang.org T » #7214k A vimeo.comT &9 1
& o

%.715.14 : 1% M breadthFirstia /7 L e 348 4549 » tode > topoSort#] T F 69 R BRM XL R (A
B ) AAFEAGTHZ KRG (B) o RITERT AL SR EE (E0E) -

56.1. 4% M RENKLTE

AY o KN BGCoR EA AR — NGB o F AT Mg ik FIRERAEFAENGRE o B
RZEFGOEF R AL A XA LR o

FZREANE—ANEA  REBRE RO E— 2R K BIF A ZMS o £ T @B FFRMNA
BBk FRM PR ARAE o T @6 THI AR FE5 Nost o A THERDHE » RNB%T A
SEX P


https://golang.org

var rmdirs []func()
for _, d := range tempDirs() {

dir := d // NOTE: necessary!
0s.MkdirAll(dir, ) // creates parent directories too
rmdirs = (rmdirs, func() {
0s.RemoveAll(dir)
1)
}
// ...do some work..
for _, rmdir := range rmdirs {
rmdir() // clean up
}

RTRERINA L » A A ZEBIRFTABF L EIRBE NG HHRLTE HFRERT®
B R — A AR MBIRE Bdir o FREZ > TEORBDEHRY

var rmdirs []func()

for _, dir := range tempDirs() {
0s.MkdirAll(dir, )
rmdirs = (rmdirs, func() {

os.RemoveAll(dir) // NOTE: incorrect!

1)

o) R 6 JR R e TR T Ttk AR o £ L @A )5 F o forffIRiE 415l A T #6935k 3k » 15 3R
T2dirE IANFERFEEY o ERBIRTAERGTA RBERLFZARGEFRTE - T2
EE RFMEP IR FORBITA T EG ARG > B RAEEIRT F L2 6945 o Adir ) »
Ja 6 R A T W EHdirdg 48 - S MR ARE AT > forfE IR & R > dir? A4 9485 TR
— KRB o X FERE 0 &K xtos.RemoveAll & 18 A M ik 894k & 48 B 89 B % o

BEATRERIANRA » BN ANSEAETERLOBHRTE  EHELR TS
Ao bt TEHA T Edir RAXEARRMBFIE A2HRAM o

for _, dir := range tempDirs() {
dir := dir // declares inner dir, initialized to outer dir
// ...

}

E AR T AL A A Frange® B3R » £ T @61 FF o 5 IEIRE Fitd 1A 5 2 FLAE 09 9]

& K



var rmdirs []func()

dirs := tempDirs()

for i (= 0; 1< (dirs); i++ {
0s.MkdirAll(dirs[i], ) // OK
rmdirs = (rmdirs, func() {

0s.RemoveAll(dirs[i]) // NOTE: incorrect!

1)

Yo RARAE FIgoiE 4] (% /\E) KAdeferizd) (5.8%) 2L FHI|LEFM o X R AgoX
deferk & F 2489 » mARA CNALFHABIAE RE » BIATHEAL



57. T T 54k
SRR T R REAA A TR A F o B 8] F 3L Rt Printffe 5155 o Printi &
Bl 800 B A B 0 B HMAE A B B 0

EERATELREREN » FRAELEINEZORSE AN HAEEXDZ AT EARF T &R T
AR SEREER TG ZER LS -

gopl.io/ch5/sum

func sum(vals...int) int {
total :=
for _, val := range vals {
total += val

}

return total

sum F & BE F ANt A b9 Fe o £ HBARF valstEAE R X A intéd bk o sum™ vAd%
BAE FFF 8intR S gk

fmt.Println(sum())
fmt.Println(sum(3))
fmt.Println(sum(1, 2, 3, 4))

@y > BARAFRXGOE—NRA > FRRESREHE AT > Aledkms)—
Mo R AR A S RAE AR R - W RBRBHSFLER JFJJ)ﬁL A RN B4l #ESsum? A E
fRIG—N5UE m EE%S o TRORB G EABITFRE—Fi564mE o

values := []int{1, 2, 3, 4}
fmt.Println(sum(values...))

BALETEAEIHAN > int BAEKNGITHAARBEDE LM 2FFRE > TEARS
Hofo vlbn B Ak A % 3t HECE TR 6 o

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



TRAKBFEFTWHATHXATHE o T@gerrof R FMET —MMT 5 AL » 2l4E
AACH 4R & o REE B RIX—AP AN 6 LI > RARET B A 502 8T A8 K Printf
R A% g4 KALF 4 & o

func errorf(linenum int, format string, args ...interface{}) {
fmt.Fprintf(os.Stderr, "Line %d: ", linenum)
fmt.Fprintf(os.Stderr, format, args...)
fmt.Fprintln(os.Stderr)

3

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

interfac(} & T XK KB —MNHEKTAFMREZER > KNSEFTZH@NR -

%4.51515: %5 EMsumiy T T A HEmaxFomin o F & T4E LB > maxFeminiz e {74
¥ BRBEVEMANSIGIRA o

43516 : %5 % A F g A 89 strings.Join °

% 31517 : %

5 % 5 R A 9ElementsByTagName » & #450— MHTMLE &4 A 2 AE & 2%
TR EL > AT

5 A B 4 LR A AE o T@SH T 240 F :

func ElementsByTagName(doc *html.Node, name...string) []*html.Node
images := ElementsByTagName(doc, "img")
headings := ElementsByTagName(doc, "hi1", "h2", "h3", "h4")



5.8. Deferred & 4x

A findLinks #9617 » &A1 A http.Getty 4 & 4F A html.Parse# #ir A o R A url#g 1 & 89 7 &
HTML# X, 89 » html.Parset TAEH T4 » 2L Ffr ks urlds @R A ERET » THARBRA »
U LR R A F A o 3§ X X 09 R ZAE 3% bhtml.parse » 25 AT RER ©

T@egf FREHTML R @54 8 T @894z 42 o title R 246 &R % 25 & & 9 Content-Type F
B wRAIAT @R AHTML » 3§ 20k R FE4T » R E4ER o

gopl.io/ch5/title 1

func title(url string) error {
resp, err := http.Get(url)
if err 1= {
return err

ct := resp.Header.Get("Content-Type")
if ct I= "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 I= {
return fmt.Errorf("parsing %s as HTML: %v", url,err)
}
visitNode := func(n *html.Node) {
if n.Type == html.ElementNode && n.Data == "title"&&n.FirstChild != {
fmt.Println(n.FirstChild.Data)

}

forEachNode(doc, visitNode, )
return

TwmARTETZR

$ go build gopl.io/ch5/titlel

$ ./titlel http://gopl.io

The Go Programming Language

$ ./titlel https://golang.org/doc/effective_go.html

Effective Go - The Go Programming Language

$ ./titlel https://golang.org/doc/gopher/frontpage.png

title: https://golang.org/doc/gopher/frontpage.png has type image/png, not text/html



resp.Body.close i T % & » 3% 4 T #iiRtitle /£ AT A MATHAE T (B4 B BT RIK) 46 %
MTR%EE MESRERLL  FRAMARRLT S » 5P FEE 0 TR RAR
A o MGoiE 5 A tdeferduhl T VAL FH BT H £ o

R A F AR LA R R kAT e B X4 Fdefer » 3L TR T deferPT & 26915 % o Sdeferid
GAEIMATE » SR e defer/s @ 89 F AWM IE R PAT o H 2] 84 %deferid & 69 K4 hAT 2 5B -
defer/a 89 & A 2 MAT » T8 8,4 deferid 47 89 R F T3 HreturniE 7 £ R » & & & T panic
SFHYFFER o RTUE—DREF AT % Kdeferid &7 » A1 HATIF 5 F B 548

K o

deferi® 6] & F W TR LA ot 89 3AF » 2o a7 ~ KM ~ H3E - BT EE ~ sl ~ B2l o @
Tdeferbi#l » R HBKEZH S 5 & AR EALAETHATEAZT » TR o BT R
defers % EEREEF R T REGIESGE o £ T EGRE T » —Kdeferid e7H R T AT 8T A
resp.Body.Close

gopl.io/ch5/title2

func title(url string) error {
resp, err := http.Get(url)

if err I= {
return err
}
defer resp.Body.Close()
ct := resp.Header.Get("Content-Type")
if ct I= "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 I= {
return fmt.Errorf("parsing %s as HTML: %v", url,err)
}
// ...print doc's title element..
return

JE R PR A R > AT VAR Rl deferduhl » bhde 3t ST 69 #24F

io/ioutil



package ioutil
func ReadFile(filename string) ([]byte, error) {

f, err := o0s.0pen(filename)
if err I= {

return , err
}

defer f.Close()
return ReadAll(f)

RALEL 4 (9.2%)

var mu sync.Mutex
var m = (map[string]int)
func lookup(key string) int {
mu.Lock()
defer mu.Unlock()
return m[key]

R G RARF A o deferdU 4 F R Tig RATo 2 A FoiB B K%k o ThIF
bigSlowOperation & % » & 4 A traceit &k & # 89 # A 15 L © bigSlowOperation## 18 &t »
trace &R ® — A F L 4A 0 % % 348 4 £ bigSlowOperation:& Bt A& B A o il XA 7 X, 0 &
MTARBE — KB GIERRLGAN R A G E T > EET 22 F XK EATH A > 4=
T¥startc FREZ— & . TR SEdeferiz aj B 8R4 5 > T M A% e 3 A0 AT 8 R4
SR B PAT » m AR R EEIRATE  KERAMAT o

gopl.io/ch5/trace

func bigSlowOperation() {
defer trace("bigSlowOperation")() // don't forget the
extra parentheses
// ...lots of work..
time.Sleep( * 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))

}

#— Kk bigSlowOperation#4 78 A » 254 &1t & KA # A » B > HEeRE o (KMA
time.SleepA¥ 31 — N FBF #3245 )



$ 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)

£ A48 > deferid 4] ¥ 69 H 4 & fereturni® 6] EH B AT a2 BIAT » LA AL R T E 3L
MELJETAG R Z R R OIERDEAT EENGITA ‘saz% » BT VA o 3t BB % % #CR A deferit
] o T AE LR R R AR EAE o

vAdouble & %% 4 %) :

func double(x int) int {

return x + X

}

HEMAREEE L& Ldoublety R &8 » 838 hadeferid 4] » K AL T A £ double &R 4% 18
B B A FOA R R EE o

func double(x int) (result int) {
defer func() { fmt.Printf("double(%d) = %d\n", x,result) 3}()
return x + x

}
_ = double(4)

T htdoulbe H it T2 » HAREZIANDEIGER » 12t TAHHF Sreturnizd 889 ¥ m 3
BEAFIIRAR o

P AE B IAT 89 B G B B 7T vAS 202 $R W 4618 ) A 69 18 B4R

func triple(x int) (result int) {
defer func() { result += x }()
return double(x)

}
fmt.Println(triple(4))

EHEIAR T W deferi® 4 F E4 512 % 0+ BARA f REIATE G - RBHERY ZRKF &
AT o T @8 R 2 5 5 A 09 AR AR > B4 ATA AR TR AT A S
NILE



for _, filename := range filenames {
f, err := o0s.0pen(filename)
if err I= {
return err
}
defer f.Close() // NOTE: risky; could run out of file
descriptors
// ...process f..

—Fb AR R 77 ik B IR F 9 deferi® )8 £ B Ib— AN R E o A B RIBIAE > EA XA REL o

for _, filename := range filenames {
if err := doFile(filename); err != {
return err

3

func doFile(filename string) error {
f, err := os.0Open(filename)
if err 1= {
return err

}
defer f.Close()

// ...process f..

T i 89 KA sEfetch (1.5% ) 892t hR » &A1 httpeh 245 & B AR TAF f T A AR B 4
A d o &A@ dpath.Based? Hurl#é 42 89 6 — A A TS -

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 I= {
return "", 0, err
}
defer resp.Body.Close()
local := path.Base(resp.Request.URL.Path)

if local == "/" {
local = "index.html"
}
f, err := os.Create(local)
if err 1= {

return "", 0, err

b
n, err = io.Copy(f, resp.Body)
// Close file, but prefer error from Copy, if any.
if closekrr := f.Close(); err == {
err = closeErr

}

return local, n, err

stresp.Body.CloseE Rf Al KA1 2 RF T » LT o Lo F » i os.CreatedT 7+ T
P AT B N 0 £ K H SUAREE 0 RATRA *tf.close R A deferdud] » B X &7 4 — i) 69 44
%o W EIMAL s LREANFS » 5 AUH R A G458 2O R 3| ST X ] B AR © 4 R
RAKE LA GRBE L THRASERIIEE R > MAMNTELA BEARERTD ©
Rio.Copy#ef.close#f £ T » &A1 & T #Kio.Copy®45ixiz BRI AAE » BAC AT
f.close X & » &4 7T RE4E UL o] AL 69 KR o

%4.5]15.18 : I M5 ifetch® 474 » T Bfetch® %k » & K1¢ A deferbus] % H LA



5.9. Panic# %

Go#y £ A %/‘\E %%N%ﬁ%ﬂﬁ’c%%ﬁ e R ARAEBTHAAE o f By FAS
Eiaat sl A F o ZATE 45 9% & 5] A2painc - # o

—#&mE » YpanicHtF XA BE A PRIELT 0 I LB AT Zgoroutine (T KA S 3T AR %,

AL E%Sﬁ ) PAHERSG K (defer b)) ° ME » 5t B &4
&5 & .45 panic valuefs & R 7 893 AR 3215 & o panic valueif # & XAy 451513

° X1"]"1&/1\goroutlne ’ /Jm FARAR A0ty 0 & A panichT 89 & 2R R EARIR IR

Boo dE s KA E R/ KE Bk AL A » B EZ L CARRET RS GTBRIE - B

st £ RADEE AR L "ﬂy’té\ﬂ%panic%—%‘ﬁv & &E—HiEx -

fouy ﬂ”

A& PTH #panict ¥4k B E478 > AHEA A B #panick L4 5] X panicH ¥ 5 panic®
B RTINStk o S RERR AL A O HF L AN > K035 Mpanic o Hde > 4
AFEIE T R AT LR T IR %4

switch s := suit(drawCard()); s {
case '"Spades":
case "Hearts":
case '"Diamonds":
case "Clubs":
default:
(fmt.Sprintf("invalid suit %q", s))

b
BT 5 ok B R i RAY AT B KT AR 9Ok > 2 RARE AN A o R IRARIRAE B S 69 5%
R AARERRYRIAERZ  FUNAFTREANZ > hiFEAEEITH L IREENRD o

func Reset(x *Buffer) {
if x == {
("x is nil")
}

x.elements =

& AGofpanichuhl XM T H 4B Z 69 7% > 1ZpanictyE A PHx A — & FF o & Fpanics 7l
AA2F R 0 Atkpanic— & A T2 T4E > wRBFAFROEZEL - - HHORF RN
FEAT 17 AT R BAARAD F A2 R o BT AT R3R5-RIE » &A1 %1% F GodR L 69 45 1% L] »

M R sEpanic © REE LALF AR o ARG F T o AR T ATAAL 2] 6945 % o 4o R EAH 69
B~ B R A BB ST R B IORRAEAR B R AR AR A L 3E > RIFAL L F X AL Gokl
£IZALH] o



% J&regexp.Compile &%k » 1% & FH .E | & 3k X %5 A 208y 7T L Bt X, o & 4 A 89 .E ] &
EATREFEE > RRIARE—ANER o BIR R F Y47 69 4o 18 0E AR B9 IR & 5 A R AR
o ZRIAAZEEZIANEREF LR R o KN ZEERKGIMA—BEEK » i
@A E —4 0 BRAZMAT T2k BRI AR > AR X panicF F °

HRFRAF » KEHEMNEXXZLFHEF @A (string literals) » Htregexp L2 T &
¥ & Fregexp.MustCompilets & #ir X 69 & 31 o

package regexp
func Compile(expr string) (*Regexp, error) { }
func MustCompile(expr string) *Regexp {

re, err := Compile(expr)
if err I= {
(err)
}
return re

€L K R BARAF IR R A& 7T AR R 69 ] — 4R )5 89 0E ) R ik XA &% 5] 09 % & A4E

var httpSchemeRE = regexp.MustCompile( ~https?: )

£ & > MustCompile F REH I T & 89 4 N o R EE F B9Mustal 4 & — A 41 2 b K K $ oG &
%A% tdetemplate.Must (4.6% )

func main() {
f(3)

}

func f(x int) {
fmt.Printf("f(%d)\n", Xx+0/x)
defer fmt.Printf("defer %d\n", x)
fi(x - 1)

LB P ayEiTm e T

}ﬁ
N
=

f(3)
f(2)
(1)
defer 1
defer 2
defer 3

Lf(0)# AR B » X A panicF F 0 AL R PAT 69 69 3Mmt.PrintfA 8 A o A2 5 F BT AT
J& » panicls BAe AR AE B AWMl (TaARILgHE)



panic: runtime error: integer divide by zero
main.f(0)
src/gopl.io/ch5/defer1/defer.go:14
main.f(1)
src/gopl.io/ch5/defer1/defer.go:16
main.f(2)
src/gopl.io/ch5/defer1/defer.go:16
main.f(3)
src/gopl.io/ch5/deferl/defer.go:16
main.main()
src/gopl.io/ch5/defer1/defer.go:10

BMNET—F A5 > dofTiE 425 Mpanict & PR E » MIEF2)F 88 % -

AT ARG B RA s runtime & A FALF R EEARE & o AT @AH T F » K413 3 £main
5% 4% ¥ 3& 3R 8 A printStackdr & 3 A& AT & o

gopl.io/ch5/defer2
func main() {
defer printStack()
f(2)

}
func printStack() {

var buf [ Jbyte
n := runtime.Stack(buf[:], )
os.Stdout.Write(buf[:n])

printStack#) fij L4 k4= T (T @ R ZprintStack#y 4 & » T &L4&panict B &1z &)

goroutine 1 [running]:
main.printStack()
src/gopl.io/ch5/defer2/defer.go:20
main.f(0Q)
src/gopl.io/ch5/defer2/defer.go:27
main.f (1)
src/gopl.io/ch5/defer2/defer.go:29
main.f(2)
src/gopl.io/ch5/defer2/defer.go:29
main.f(3)
src/gopl.io/ch5/defer2/defer.go:29
main.main()
src/gopl.io/ch5/defer2/defer.go:15

J& panichuh] £ reHALIE F 7 F LA 6918 T A2 1% 0 runtime.Stack 4 17 fg 4 i € 2 A K
46915 B ? £ Gotgpanichusl F o 2E IR KA 69 R B AOR AL BT o
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5.10. Recoverit 3 7+ %

WKW 0 % panic A B AT » 2R B s LF RN TANFF FHRE » 2T &N

[AEAL T B AT 0 B ARAE o AT 0 BwebR S B BB LT IAE S E RN 0 £

i all}fiffl‘rﬁﬁﬁﬁﬁﬁ%%ca&lﬂ Yo R AMAEATL R » 35 P am—BELTFARES o o Rweb
FTEFRNE > MEBELEETARFFELRATENE P % 0 H AR -

3& 3&

4o R 2 deferred X2 F A A T A & X %recover » #F B & L kdeferi& 4] 89 Z 4 X £ T panicH
# » recover& 1% #2 5 Mpanic ¥ % £ » #i& Epanic value ° %ﬁ;panicﬁ—#}“éﬁ SCE NN ]
470 {2 4EEF R E o £ R K 4 panicE 18 Flrecover * recover£ & Enil

ﬂ:&ﬂl VATE S MRAT B A 5] s Arecover® g R E o X R BB T MBATR R LM - Bpig Xk
TRMBBENIA LR WL EF T CRARA - Bt X757 BN > &ﬂ]?‘/\li
iﬂkﬁﬂr#fr EWR > ALK panicH F L AELIR 6 AEAT4ER 0 e AN BREEN PR LI

faTR °

func Parse(input string) (s *Syntax, err error) {
defer func() {
if p := (); p!= {
err = fmt.Errorf("internal error: %v", p)

b
10

deferred & Z # ﬂJbParse}}\panlc‘? % B o fEdeferred X% R 3F > panic valueik I Ao 8] 441213 &
o5 Aerr® M RIE L 0 BELEMAF o KA1 T 2Ad 398 A runtime. Stack 2 45 %13
B R RAEEER A& o

T R 469 B PTA fpanicit # 0 AWK s Bl £panicX g RERIELR T FH
REAN AR RATTAH — B o b » ﬂffii%m#’b?é@*mﬁ%i%ﬁ&%‘ﬁﬁ%%%ﬁk AR A
BEAE ALK A S R A o sboh o R B B ER Z & 8 panicik T e R 9691k
2 THAESBRRAKLE -

&ékieiﬂ‘panicé@kﬂl%ﬁ%?ﬁ"/l\ 6T » BB T At B Zfe 1 T ATH o] 20 89 4 32 - f94%
A Z & FRTG - )R REN AP - ) %l»{é’)panlc o N AP R %N % # i 35
17 K WA Aerrorid B » r?ﬁ?ﬁﬂzpanlco Bl 69 > AR 5 1% M i*‘/\xhﬁﬁ/&ﬂ‘iéﬁu%iéliﬁﬁ
panic * tbte B A HAE A EE R 0 AR EEARIFB LR L -

A AV A AR » BABIF o net/http & PR T —webfR % & - 0k 3 8935 K
SELRAPRBGLE R - RIR  BNTRENEANARE RIS L panicH 7 » Fipk
AiF2 s web/R % 35 B3 A K3 F M tpanich 28 Mrecover » # 3fEARIE & 0 4 4EIE4T o



RAE MR E TR PIRAEIE > (2 &5 FRER > RAR Arecoverd®gt » SHELMPIA -

ATUALRRA » RAGYIE LA LIFMEGrecover o & 6% 35 » RIRE 2 %MWK B #9panicH
Fooosboh o R FFHT & G L 2 R T ALK o A T AR R X ApanicR F R B E 0 KA
’Efvbhpanlc value & R AR £ A o frecoverit #fpanic valuei#t 474 & » 4= R X M.panic

value 2457k £ A » 383§ X A panictE Herrrord 3 » 4o R 1T 0 N4z BOE # 69 panicit 474 32
(ETaBFF > KNAHZIHFTX) ©

T @ 69 4) F Atitle B4 T > e RHTMLT @ 6.4 % 4 <titles * BB ALHAHRE—
~4%i% (error) o [tsoleTltIeﬂ\]%‘MJs‘EﬂfI » W RAEMEIA % A <title> * 2 Apanic » Mk
5 B gk 4 3k )2 0 FH% 4 2k K A bailoutfF 4 panicy £ %k o

// soleTitle returns the text of the first non-empty title element
// in doc, and an error if there was not exactly one.
func soleTitle(doc *html.Node) (title string, err error) {
type bailout struct{}
defer func() {
switch p := (), p {
case : // no panic
case bailout{}: // "expected" panic
err = fmt.Errorf("multiple title elements")
default:
(p) // unexpected panic; carry on panicking
}
10

// Bail out of recursion if we find more than one nonempty title.
forEachNode(doc, func(n *html.Node) {

if n.Type == html.ElementNode && n.Data == "title" &&
n.FirstChild != {
if title '= "" {
(bailout{}) // multiple titleelements
}
title = n.FirstChild.Data
}
iy )
if title == "" {

return "", fmt.Errorf("no title element")

}

return title,

1 £ F - deferred & 4218 Ml recover » # # & panic value ° % panic value & bailout{} % % it »

deferred & % £ s — Merrorik © 48 A & - % panic value 2 X #non-nilfibt » A ~&X AT 7?\4“‘:
f9panic# % ° deferred & %1% 18 Al panic & 2751 % AT 8 panic valuef 4 & 2 te A 5 sk o

Fl -TrecoverZ A BAEATHRAE o (FHiEZ 1 £BFF > TG #% KA T panic » in}i T
ZATA R 0 BAVE SRR AR iR E R A AR o)

HEEAT » BRNAEEKRE - FEHGL RS2 GHCoLBITHELEF » R B TRE o



%.35.19 . 1% M panicferecovers 5 — AT 6,2 returni® &) {2 48R & — AN 3F RAA 69 K % o



(I~ =

BoNFE F ik

Q05 KF-H A4 - @&y 2 FRAZ(OOP)AA TR F TRRAHF R mAZLEX » I
& LT A RAARA 2 B 6935 5 4R 62 T 2fO0P &) X # » goi& 5 & R 9} o

R R KA B2 09 A5 8 O0P#Y & 3L » INRATEG LMK » — A H T —A
HEHERE AL T AR EFLEE—LT k> A—AFENRE—N— iRk
XA R o — N @E st RORF &M 7 ik kR KL B At 2 09 RAF 0 XARAE F X A2
FORPRIERZEBRLRESF > MBI 7 ERBEAT TR -

EFTRGEF P ROTCREA T Az A EIREE ) — %5 0% 5 thdetime.Durationiz A~ £ 4
Seconds 7 % :

const day = * time.Hour
fmt.Println(day.Seconds())

FHAE25FF » KANE LT —/NAB TH 7% > Celsius £ A 89 String 7 i%:

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

LEARZFR > OOPHEMYF—7 @ » KNSR ETLMARME L ERN 7% - EMNLEE
FOOPAALEY B /N £4E L > HEFtm b o



hIR =3
6.1. 757 %
EREFAN  ERLFIAAE—ANTE  BIE—AF ik o IAMME) 5 oMK %R
Bl XA R E > PpAR S TARXAARBE LT — MR G870k o
T @k 5 &R F— A7 EBF » XA F £ package geometry T :

gopl.io/ch6/geometry

package geometry
import "math"

type Point struct{ X, Y float64 }

func Distance(p, g Point) float64 {
return math.Hypot(q.X-p.X, q.Y-p.Y)

3

func (p Point) Distance(q Point) float64 {
return math.Hypot(q.X-p.X, q.Y-p.Y)

3

i 8 ARG BARAN W e 89 S B o MR T KR B9 4RI E (receiver) » T @ e £9E5F B T 693
FAE AR — AT R ARA B — A R R EE R o

H£GoET F 0 HAH T 2R L EE S A Athish#selfff A3k KN TMEZRG R
MENLF B THREGLEFEFTWALNE > BT oURE L 7 ik B 45 af 69— BekE e

AT E c RENERNATARAL LAY E —AFF > b X 24 A T Pointé) &
FEp e

LHFERRIRT  HRELR—REEHFELIABI o o7 ik F AT > A2
WE BT ELFZA > TEAHT

p := Point{1, 2}
g := Point{4, 6}
fmt.Println(Distance(p, q))
fmt.Println(p.Distance(q))

TAF B > bty A& £ R AR Distance 0 1223 %A R A R o F —Distance 88 A
IR R 89 5T 6,48 3| 89 & dkgeometry.Distance » @ % = AN & 4% A B R BA 89 Point > 18 A &9
#&Point£ T 7 # 8 Point.Distance 7 & ©



X Avp.Distancety &k XMk #F R » BAHMLRFLSE 3 mpik ot £ 89Distance 7 & %k
PAT o BF R LW KB F—Pstruct R A 8 F 8 » thdep X o &1 T 7 FAe FRAR A B —
WHLER o e RENERZREE R —AXF EWE  hiES SRS AALERARNp X &A
HOL(IFE R BAR S AIR ) o

A AR RARERA B ik ey a % £ > &A1/ A Distance X 4% F 9 4% » 1 [ #9Distance
RAE& T A B £A 26gDistance 7 % © iERAT Rk L —MPath£ A » Z AMPathR A — M E&&
0y 4 0 H LA X AMPath € 3L — /™ Distance® % i% °

type Path []JPoint

func (path Path) Distance() float64 {
sum :=
for i := range path {
if i1 > {
sum += path[i-1].Distance(path[i])
¥
}

return sum

Path;Z — AN % 89slice £ A » & T A PointA 4% 89struct £ A » AR RAVRATUAACE LA
o ERGBBEZTRAZA T ERZ—A L GofikE Leti@me 509535 F K—# - Hk
FEGoEE Z s RAA—LH LK - FHF - slice ~ mapsk T L — LM AiT H KT & o &K
MTALR—NERNOEEF L RB T LTk REIANAGL AR E LR ERE 1 XA
T2 5 RE RXE ZAE[PointiX 4 slice » Path#t £ 4 % £ A1 Z 45 4+ R Finterface °

# /~Distance 7 & H TR B £ o M1 B A F k2 B R AT % 4 » R Path#Distance 7 i
4 7= 1 3%8 A Point.Distance 7 7% sk 1 B AN E AR B S g R K F o

RN E R —ANFFiE s TEZABYRER %

perim := Path{

{1
5, 1)
{5, 4%,
{13

}

fmt.Println(perim.Distance())

£ & A A3t Distance % F 69 7 k8GR F 0 RiF R SRE F F L FARIERE kR T EK
PR 8 ZIR—A R EL o H— A F Fpath[i-1]2 A F 89 £ A ZPoint » H #tPoint.DistanceiX 4~
FIEMOR A 5 A B =AM F Fperim#y R A ZPath » A stDistance® A &9 £ Path.Distance °



stF— AT EA » LRI 7 HALMAE— 7RG » A2 TE 69 E R 39 5T VUK Rl A%
877 ik % o Pade £473X 2 Pointd=Path#L4F 4 Distancei& A~ % F- 69 7 ik s BTARN A L2
FE ik Z AT R L kI R L 0 edePathDistance ° X 2RI E A2 T 7k H%
By — T4 L F R L T4 o B RAVE SRR AR X AT R A K 0 B A KMT
VAR ZEANE L F 0 M T AR 898 F » T AR T :

import "gopl.io/ch6/geometry"

perim := geometry.Path{{1, 1}, {5, 1}, {5 4}, {1, 1}}
fmt.Println(geometry.PathDistance(perim)) // "12", standalone function
fmt.Println(perim.Distance()) // "12", method of geometry.Path

#iE L e RAAN A T k&t Srperiméddistance » i F &% 5 Ageometry#) &.% ¢ fo L R
% s {2 A APathix A% &% LT — ATl A4 A #Distance 7 i » ATABEANTAAES
perim.Distance() ° 48 F TT A P47 R Z F > FHA R ZAZANETE - A LG Z &MAM R4
FEBLOL > TR o



2. ATHRAMN RO T L

LA — MR 2R EFE NS RERTEN > R -ADAJIRFREHF AT E H
R L P — SRR AERKBN AL S E LA ATEIMHKINGE N > ZFEFATRINRE
ZREBEHT c ARBRMNZTEAREHREREIOSENTE > SRIANEZTETEARAS LR
Kbt ZAVKTARA LB HRATLZNEREFATH > T ¢

func (p *Point) ScaleBy(factor float64) {
p.X *= factor
p.Y *= factor

E&ﬁ%%Z?%wwwmsmmwoﬁﬁ%% Mﬁ%s&ﬁﬁ?%ﬁ AikﬂT%
SALILAR ) *(Point.ScaleBy) ©

HEINFEHRFL » — RS TwREPoINtEANEA —MSHEABR BN F % R4 Fﬁ/ﬁPomt
0y 77 KA L A — AR A IS EP@{}E}JIK"&E“FT‘Z‘ RIS R o RATAERZ
THTREINYEZAZATEFT—TRM T HOFRME o

RA R A (Point)f= 48 @189 48 41 (*point) * AL TR B IMEBIKSE F U Z 69 A A+ I
Bodkdhr ATHEEL > EFAFTEN > R -ARXBLERF XA GE > RN
AERLEERE T thde T@EANH T :

\

type P *int
func (P) f() { }

AR LA 77X (*Point).scaleBy * REZERE—PointE A G184 BP T » 2T @ L
# o

r := &Point{1l, 2}
r.ScaleBy(2)
fmt.Println(*r)

RAZAHE

p := Point{1, 2}
pptr := &p
pptr.ScaleBy(2)
fmt.Println(p)

KA ZAE:



p := Point{l, 2}
(&p) .ScaleBy(2)
fmt.Println(p)

FRE@MAAF T EALEI - FEHL > goE T AL AR T A B KA - wRBMEpL
—Pointk BT F » FEHEFHEE—ANPointdd 4 E AR S » RNTAA T @A 4
05k

p.ScaleBy(2)

it B 28 X KA1 &pE M ScaleBy X M7 ik o BAFMEF A REA TR 04
struct 2 8 F & tdep. X » A Rarrayfeslice M 89 7L & Hdeperim[0] o &A1 A1 F — AN B B F]
Rk 09 3l 3 R R 384k 0 e e B R 2 09 A A kR R KRBT E

Point{1, 2}.ScaleBy(2)

12 % FATT VAR — A *point XAEAYAEICE KB A Pointd 7 ik » B A &A1 A 1 3ak 5k 3K 2
BATE RERNMBIIRAAEST » R ZTEHT - HERAZZLLLRNE R IE
A BARER  TAT @R A B RFNY

pptr.Distance(q)
(*pptr).Distance(q)

REEG UM FTRIERA L E X » TARMNELE —T : £HE—NEENHHRAMRE X
oo AT @ =AM LR AL — A LA A T A

T AR B 0 LR A H A LR B O XA LA R - todo BAARE L BT AR A K

A w7

Point{1, 2}.Distance(q)
pptr.ScaleBy(2)

>\.ﬂ

REBERBEEAARAT 2B R EHMAZLEE 17 » IHRFRATRIEFZELSEAARNRE
83k

o\

p.ScaleBy(2)

>\:ﬂ

RAFHREESRERY 1 s BAREAT o RBFER QR AMA KNAI A > BRI 4H48 & 89

GFRE ¥
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pptr.Distance(q)

4o Rar g XAT(iFE : Ftype xxx/’iiéﬁ KA PTA 77 kA AT RA B TR MEBIKE (R T
A T ) AR A M X AR XA 8 E B R R A 3 BT — N R a A —ANMEY
# N o Hdetime.Duration#y X > XA » Eﬁé]fﬂ L7 kRS ARE N5 > SELlEh 5
BN K F IR o (2RI R —AF RAE A AEA KRS - REZH L RITHEDN >
A ZHTREAMATZEY ARG F TH o ki stbytes.Bufferst 47 TH N » AR X
Lol A NN ERZHLMmE s 2 iF LA Gt 2 —5 o ""%%7‘5‘%1‘%91
Ja B T EHRATIS AT 2B LR EME R

iFE AR IR RS EREAR A

1. T &R methodreceiver 48 4 KA F & JEAG 4 KA » AL TR T I 4/ IEF 4 R A
HATER G » RIFERE LB IRBER R o

2. 1 /5 Bl —4-method#receiveriz &5 41 i& A eG4t L A0t » REREZ BB FT @I AR > 5F
—FEAEANGEREELTARINK e RFAA AT EN > AL A —KRHE
N5 %= @The RIRA 4 L A1E Areceiver » A2 R—RHEE > I/ A LA G
B 4 —B A A3t > SRR H AT THN o ARCRHFC AR T %R BIEHN
g o

6.2.1. NilL T — &R a3l B XA

AL — 2 BB AN HEA AR —H > 7R ET ARG LS » LR Y
nilxd T 28 £ kA S ZH RN » tedemaps#slice ° £ T @ 89 i £intdk & 694 F 2 > nilX
RO A EREE

type IntList struct {
Value int
Tail *IntList

}
func (list *IntList) Sum() int {
if list == {
return
}

return list.value + list.Tail.Sum()

S AR /'i'i"/\ﬁiflinllfll?ﬁ?%ﬂi SR ke RAE > £ KA AT @ 6 28 F I Hnil R 2R A
B ARA b8 AR RN L] T R A

T @ &net/url & EValues £ B & L 8§ —3 4



net/url

Z
i o
A

B

package url

// Values maps a string key to a list of values.
type Values map[string][]string
// Get returns the first value associated with the given key,
// or "" if there are none.
func (v Values) Get(key string) string {
if vs := v[key]; (vs) > {
return vs[0]

}

return ""
}
// Add adds the value to key.
// 1t appends to any existing values associated with key.
func (v Values) Add(key, value string) {

v[key] = (v[key], value)
}
/x\ixﬁﬂ‘*ﬁz]?‘%T—*/\mapé’J BT E o FHRET — LM LR IERX Smapty i
X ~maphyvalue F- & & — string#9slice » AT Ak /\Values;z—*/\ temap ° & P smik Al
T2 89 B 4% T A4E Flmap B A 69 — 32 4E(make » ¥1 7 > mlkey]F %) > T AL X 2
LAY RAE S R RARA IR o AR AT A8

gopl.io/ch6/urlvalues

xf
1k
nil
N

m := url.vValues{"lang": {"en"}} // direct construction
m.Add("item", "1")
m.Add("item", "2")

fmt.Println(m.Get("lang")) // "en"
fmt.Println(m.Get("q")) /7 "

fmt.Println(m.Get("item")) // "1" (first value)

fmt.Println(m["item"]) // "[1 2]" (direct map access)

m =

fmt.Println(m.Get("item")) // ""

m.Add("item", "3") // panic: assignment to entry in nil map
Getty e —REMA F > nilFK & 9474 B0 2 — DN Emapt T A o RATT AF M3 AR

5 mValue(nil).Get("item") » 12 & 4= R AR A 3 5 nil.Get("item") 8915 £ £ KA L miFL) » BA
FmERIFERLFABTLLEESREA o FTAM LT » &G G 4TmAJD A A ® L > £ —

Mpanic * B A %R 8 3 — A Emap °



# Turl.Values£— /4 map XA » jF B 1A 4%5] Al T Hkey/valuet » H sturl.Values.Add 2f & 4~
map 2 69 7L FWAEAT 69 £ 37 ~ M FRARME =T B R 7 AR AT ey o £fF k> s £l b —
o RAT ARG RARERIAE - 128 F R BESEG ARG TR AHARGMEY > 1
dode B Anil 0 RAEIEZANI A TR E s AAFTHTEZTH A - (FE: AAE

AN EBET AN TE > RALTIANTEEYALTREH T > AACES » £E

REH)



6.3. MM AL RY B EH

%k % 7% ColoredPointix A~ £ A :

gopl.io/ch6/coloredpoint

import "image/color"
type Point struct{ X, Y float64 }

type ColoredPoint struct {
Point
Color color.RGBA

A1 74T A3 ColoredPoint /€ XA — /N8 Z A~ F B #struct » 12T &A1 47 3% Pointid A~ X A 4
A Z|ColoredPointk # BEXAnY X A AN F B o B &RANVE4.47F A B9 » R8T LR &A1&
€ 3L ColoredPoint®f 43 8| —# &) ik L#g i 5 X > i L L SPoint X AT A A 89— F & >
REBZL—RLATH o wRENBENE > ENTAEB A BT HEAG FHEAE
ColoredPoint & & 89 55 » f 7.2 F & & £ A it 48 B Point » Hude T @ &A% ©

var cp ColoredPoint
cp.X =
fmt.Println(cp.Point.X)
cp.Point.Y =
fmt.Println(cp.Y)

xt T PointF 8 77 ik &A1 A 4089 A % » &A417T vAdeColoredPoint £ & & A 404 & k18 A
Point 2.8y 77 % » Br4% ColoredPoint /& A & A3 &7 ik

red := color.RGBA{ , 0, 0, }

blue := color.RGBA{0O, 0O, , }

var p = ColoredPoint{Point{l, 1}, red}
var q = ColoredPoint{Point{5, 4}, blue}
fmt.Println(p.Distance(q.Point))
p.ScaleBy(2)

g.ScaleBy(2)
fmt.Println(p.Distance(q.Point))

Point % #9 7 i 445 5] X T ColoredPoint ° A XAy 77 X, » M T e B L FEFHN S0 5
R EMNTUREFELEZDIERNSA  RETLPRBG % L EREEI1A 642



EEwRAETEREA DA 6955 LR KNE » T2 & T PointAEF— A&
% » #mColoredPoint& 1F & T £ XA %K % » K& ¥ ColoredPointA 7F"is a" Point £ A o {21
$51% 0932 MR o 2 & L@ F F 2t Distance 7 % 89 ] - Distancem — % 4 A Point£

» f2q i R E—/Pointk » BT AR EqA A Pointi A XA » ROV LA E T ik iF
o ZIXAEFEAQIERESA DT @ XA

o) Ao

p.Distance(q)

—/~ColoredPoint# 7~ & — 4~Point * /24" "has a"Point * # E & A A PointX £ 5] A # Distance
FeScaleBy 7 ik o o RARERINE G A K kA R » R FHRLIEFHIFS L4 RN
BEFTZRZRCOCEFRAFG 7 * > FTEOHIALFNE

func (p ColoredPoint) Distance(q Point) float64 {
return p.Point.Distance(q)

3

func (p *ColoredPoint) ScaleBy(factor float64) {
p.Point.ScaleBy(factor)

3

% Point.Distance % — AN 6L 7 A A A BT » €93 B4 Zp.Point s M AZp > TART 0 A
PointX & 7 % 2 » 4% &7 9] & 2| ColoredPoint 8 &1 5~ FL 69

HEERFAHRGEL FRUTRA-ANGL XA GI84 » IMNHFILT FB I 7 %k 2R 33
FINE| BATOg KRB F(FE : B FRALIZBAEAOTZLER) c RiwX— BB EX RIER
MTTAEFA R LMo BRI E S F A8 X & o T @& 4 ColoredPoint®) 7 B R # T —
*Pointéy 45 4t o

type ColoredPoint struct {
*Point
Color color.RGBA

p := ColoredPoint{&Point{l, 1}, red}
g := ColoredPoint{&Point{5, 43}, blue}
fmt.Println(p.Distance(*q.Point))
g.Point = p.Point

p.ScaleBy(2)

fmt.Println(*p.Point, *q.Point)

—Astruct R BT H § NEL T o &A1 ColoredPoint@ LA T @ik 4% :



type ColoredPoint struct {
Point
color.RGBA

KRG & AP X6 1E1E 2 I A PointfeRGBA X A 89 BT A 7r % » VAR B 4% T L 4£ ColoredPoint ¥ #9
ik o BRmIER BT —ANRFR P 7k > tbdep.ScaleBy ) €4 B AFRAFEZ AL
7 ¥ #9ScaleBy 7 i » )& HK A ColoredPointfy M & F B A1 5] X869 77 % » R )& & &K Pointd=
RGBAM N F RN ik RE—B#H G TR o wRBFEIA LMY ERES 2R
o e RER —REARMAR LG Tk o

7 iER RN LE R (RPoin)RAE KGR ANIA LT L 2255 T A > A B2 KA
BELStruct B R B 7 HLA T FH -

T A& — A trick o XA FRERT £ 6cache r A AN HN G TERER > —A
mutex Z Jf £ (§9.2)4= € FT#1F 89 cache :

var (

mu sync.Mutex

mapping = (map[string]string)
)

func Lookup(key string) string {
mu.Lock()
v := mapping[key]
mu.Unlock()
return v

TERXARALE G EZL—FE > 125 RA %5 0T 4 T cacheiX Astruct— 4 R

var cache = struct {
sync.Mutex
mapping map[string]string
H

mapping: (map[string]string),

func Lookup(key string) string {
cache.Lock()
v := cache.mapping[key]
cache.Unlock()
return v



ﬁ{]] gé%ﬁé!] 7)’:2'%7:@7 '_‘/I\Q’/Elx‘iii‘rié!]g'?‘ . Cache o ﬁsynCMUteX"?ﬁi&jﬁﬁf’:)\éd T ji/l\
struct® » ELock#Unlock 7 £k Ak 3] AB| T XABL LM P T » I KNS L—NE
BT 83 ok ok xt SR AT Ao AR R0 o



6.4. 7 KA Ae ik &R X

EMEFH®F—AHE > FELER AKX EWNAT » ot LE9p.Distance()H &, » £Fx E
P 5 AR R AT A T 4889 o p.Distance™ ‘& # £” > ## & 2B & — A7 K"E"->—
A% 77 % (Point.Distance)F T 2| 4 TR E T2 R o INJFLTUARA T LIRS
PPeTARR A s PR A R E ER T HENREFE: RACEGAEANMLPRHRELT ) REHEARK
EOE % A

p := Point{1, 2}
g := Point{4, 6}
distanceFromP := p.Distance

fmt.Println(distanceFromP(q))
var origin Point
fmt.Println(distanceFromP(origin))

scaleP := p.ScaleBy
scaleP(2)
scaleP(3)
scaleP(10)

E—ANOHAPIFZ—ANHEME ~ BIAR T A ZREOLE-DARET S R 67 k56918 > T
EUMETAIEF R == EEL) o BBk T @ F P time. AfterFunci A & £k 09 7 A8 L
AR R IR M 26 RHAT— (R 5 M) Rk o B %2 AR1F 40 — MRocketst 2
,

type Rocket struct { }

func (r *Rocket) Launch() { }

r := (Rocket)

time.AfterFunc( * time.Second, func() { r.Launch() })

B3R 77 "ME" 1 A AfterFuncty & T L E A 48
time.AfterFunc( * time.Second, r.Launch)

FiE D ART L@RA TR EL KA o

Fo 7y RMEA KB EA iR ARE X o BIRM— Ak SR — A58 6 & e o KA
R %R 4% 3 (p.Distance)i& & k48 & 7 A B R E -



BTR-ANERE > ZEREXTREEE 1.¢ 34 (7). > KB —DHFE" > 3
Kekit

F o

o T
I n

dist
fmt
fmt

scal
scal
fmt
fmt

A
BB ER RIS o AT R ¥ (1832 T 5 %48 B)M 7 Xkt 4798

Point{1, 2}
Point{4, 6}
ance := Point.Distance // method expression

.Println(distance(p, q)) // "5"

.Printf("%T\n", distance) // "func(Point, Point) float64"
e := (*Point).ScaleBy

e(&p, 2)

.Println(p) // "{2 43}"

LPrintf("%T\n", scale) // "func(*Point, float64)"

// FE : ZADistanceE IR LA T TPoint 3 £ A #ILE 69— 4% %k func (p Point) Distance() ’

//

tPoint.DistancefF 3| ) K4 F L rh L RegDistance 7 ik 5 — M54k »

/) BPEREERZE - NFIAEISTENRE - E@PEF|Distance s k89 AL o
[/ BARRRDT ZE AT EORHRIGH EAERSE > MR L E SR RIRA A AR A o

SHRRIE—ANTERATRARAR ARG XK » 7 EERXXNREFEAANT o KT
VIARIE R RN E ZE AR 87 %k o T@ehlF » T FopK&PointE A #9addition 4

subtra

type

func
func

type

func

ction7 % » Path.TranslateBy 7 % & % 2 Path# A F 9 & — NPointk 18 A 23 &2 89 77 % -

Point struct{ X, Y float64 }

(p Point) Add(g Point) Point { return Point{p.X + q.X, p.Y + q.Y} }
(p Point) Sub(g Point) Point { return Point{p.X - q.X, p.Y - qg.Y} }

Path []Point

(path Path) TranslateBy(offset Point, add bool) {
var op func(p, q Point) Point

if add {

op = Point.Add
} else {

op = Point.Sub
}

for i := range path {
// Call either path[i].Add(offset) or path[i].Sub(offset).
path[i] = op(path[i], offset)



6.5. =%: BitZ 41

GoiE s 24 %‘q/\—-ﬁs’t Flmap[Tlbool X #+ Xk &7 » TRALEFEE o £5MAmapE R k&
TERRIEFRE S AZRNTRA—F EIFOH XA TE o Bl ERIBAIITAR > £&T
FiF m"/\éFﬁﬁ B EoraeREAE HARESL2GFHITHE - RERMAE > ZH
BT » bit&k A& tkmap & EwB A o (FE 1 B EZHA LM F o e AT
http T HAE % » e X iR 16kb—3h XS AR Sk > FRA—N2H R SR RMERTRL
AT 0 R AR EHE AL E &R B bitd4)

— /bt AAFE AR —ANEF T HRERZA T Wslicek R T > F—IMAEGHE LA LT
LR —ANE o BELYFLHEEN » KNARINESOASTEIc TOHNEXNREE
TT—AMHENbitd A XA » FEHENT EZAARFE R A bitd4a k3 781F -

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

3

// Has reports whether the set contains the non-negative value Xx.
func (s *IntSet) Has(x int) bool {

word, bit := x/64, uint(x%64)

return word < (s.words) && s.words[word]&(1<<bit) !=

// Add adds the non-negative value x to the set.
func (s *IntSet) Add(x int) {

word, bit := x/64, uint(x%64)

for word >= (s.words) {
s.words = (s.words, 0)

}

s.words[word] |= << bit

// UnionWith sets s to the union of s and t.
func (s *IntSet) Unionwith(t *IntSet) {

for i, tword := range t.words {
if i< (s.words) {
s.words[i] |= tword
} else {
s.words = (s.words, tword)
}
}



AF—NFEECAN=H L » FTAA T TALxXHbitdis » BATH Tx/6409 AVEA T T iz
H B A x%644F 3] 6948 4F 4 I A~ F R 69bithy T2 42 E o UnionWithiZ 4~ 7 % 2 A 2] 7 bitdx
BB BARERF TRk —RAROAN L E G HTTHH o (E%4 T6.5F &KA1E 24825 F ] 3& 641%
F BT o)

BATREANFEREHY TRS LRGN Rl L P —RAEAAIRINERDTIE o 21
H— AT ihdo Rk R 0915 RA1 DIt AL T AL 2 rhix iR K IntSettE 4 — 45 & RATH o X
FRAMKEAE » RN k% L@ GH) F iR e —AString 7 & » 2257 F R4

func (s *IntSet) String() string {
var buf bytes.Buffer
buf.wWriteByte('{")

for i, word := range s.words {
if word == {
continue
}
for j :=0; J < 64; j++ {
if word&(l<<uint(j)) != {
if buf.Len() > "{m {
buf.WriteByte(' ')
}
fmt.Fprintf(&buf, "%d", *i+3)

}

}
buf.wWriteByte('}')
return buf.String()

X EYE&—TString7 % » £FEf3.5.47F F #intsToString 7 &k A8 4L ; bytes.Buffers
StringZ A ZA2FRX LM o SHRA AR LG XA T LT —AString7 &8 > fmtéLzh &4 7k 2t
AP XA 4E > ZHETOER B R E TP IIR A AL R E e AAF » A A BEITH LR
WA o fmta BB R AR P Z L AStringF ik o MR TH o XBYZ » EFTETP
EMN2F @28 o

MAEBRMNKTALE LR T EEN L@ T LF8IntSet T -



var X, y IntSet

x.Add (1)

X .Add( )

x.Add(9)
fmt.Println(x.String())

y.Add(9)
y.Add(42)
fmt.Println(y.String())

X.UnionwWith(&y)
fmt.Println(x.String())
fmt.Println(x.Has(9), X.Has( ))

REREE &ﬂ]}rﬂ}]é’JStrmgﬁvHasﬁJA?ﬂ%%‘ﬁm%%‘a% A +1ntset RAEA KRB > 12
FIr T AR RWE LB RBEFPAARALBLZMF2LE o THEFBIIAANSREH®
FTAZHET » l7‘7 7 I A R AR AE 89 Zs.words it % 0 4o RAR R Ae i E B A A4 2 £ o
ARAZIFREGEE NN Z > MR AR KRG EZ o Bk » B A RAT9String 7 % & LA
IntSetd&d 4t £ » BT A % & A189 % & ZIntSetX & ™ 7 ZIntSetda 4t » T LA TERHFIEAZ
SR L

fmt.Println(&x)
fmt.Println(x.String())
fmt.Println(x)

£ B —PrintinF > KAVITEF —A *Intset 894541 » AR A 9I54H #4524 B & SLEIString 7
% o % =Printin > &M AERAR TxEEString() 7 % 3 A FEILT %HiES 258 XM AEXATIE
NQIRVEAF » ZAEAR B 1T & AT E AR A 89 IntSetds 41 89 String 7 % o £ % = APrintinf > B 4
IntSet £ A % A String 7 % » AT APrintinr ik & B35 AR 46 69 77 XIZARFFAT PR o BT oA e R AP 1R
AT T ARG o« ERMNZMHHFT » RIEStrings HFF 2 2] IntSet £ £ > ®F A
IntSetds 4 LT A& & 518 — 8 » it XL F L LR BARY AT o

2531 6.1: Abitd 8 5 I T X &7y %k

func (*IntSet) Len() int

func (*IntSet) Remove(x int)
func (*IntSet) Clear()

func (*IntSet) Copy() *IntSet

%5 6.2 & L—/A% %7 E(IntSet). AddAI(...int) » & A7 % T ik An— A IntSet > Hode
s.AddAlI(1,2,3) °



%43 6.3 : (*IntSet).UnionWith& A |BAE AT E AN R &L > RATAEA IntSet= 3 5 sH4y
JUAS B %kIntersectWith(RX & : TR EARSB%E 439 E L) DifferenceWith(£ & : L& HIALEA
£4 0 REALEBES),SymmetricDifference(F7F £ % : LHEHALEAMZZA BINAB » &

RAEBRA HILEA) o

*%.516.4: LI —AElemss ik » BRE &5 T A LE » A-TH—ErangeX £ 893 7 #AF o
%4.7°] 6.5 1 &RARXF T L IntSet L 9 & A F AR LR #Juint64 X A& » 12 L6445 #) F4E T fE /£ 32
{289 F &6 ERFak o 5525 » A AR Auint2 A > XA XA TI2EFERILELSE - TR
T BERMNTALHFEAMZWHRCL > TAZ L —MHERRLEMNI2EE64 > LEZART
G s M BT 6 8 8 S BTE — M5 R R X, 1 32 << (Auint(0) >> 63)



6.6. # X

— ARt G0 T E R T b R T AR T R — AR U HE © HEA R
CEPENE B ERR SRR LS Y LR R

GoiEZ AA —A1EHTILHYGFE  RKEAFFORRFAMNI LN ETHEE » 1\ 5
FEAN T4 o XAPRF] G AR 697 NEAEER TstructRF —MRABEG 7% o Aimbe R &
823 — ANt KRATLMK L 2 LA —Astruct ©

T ALFE AR @AY F P IntSetik & L Astruct R R A » RECAA—ANFK .

type IntSet struct {
words [Juinté4

3

LK AT T L EEeIntSet T LA —Aslice kA » REZHERNAE ZleREFHTA 7 iEZR
3| 8)s.wordsl *s HikIET :

type IntSet [Juint64

RAZAPR A INtSetE AR LA —46 » b TUAAFLE T &P T B R4 A
slice © #6353 » At +s IARKZ XA BIAFTH G EF » swords R F 24 T LintSetty &
TR ATAE R FEHCHET)

BAPRT L FFBARATAEES PR3 K £ UApackage * M R AR L BCIEZT —HE
A o —Astruct £ A 89 F B3t Bl — A @89 BT A KA ARA =T UK » R iReG KA 2 5 £ — &%k
BA—NFTIER

HERBT = 7@K vk AARAT FREBGE A ZHTEME ARAFEXEZS
BB ALARRFE S ELTEOTARMMEIT -

B= o A FEI T o T AR AR AR AR ST RE A 69 BAR A, 0 AR R e A2
Fo RAE ARt S g apiE LT AE4F B £ KA A i o

febytes.Bufferix N ERAEA B Tk H /& c INARBEYEFHE & ERFM > PTolk
%69 B AR T A — R AR e RATTAE —3R 5 FH 0 RBRREGAF B o X
A 7 Buffer& — /A struct £ A » 3% 4 918G % 7] T AR W e 89 5 7 2B kAR A 0 B — AN
BFEFRGFET o LI RA 7 A B HARGRA > AR TR AN M T
¥ o Bufferfe L3 K A RMPIERE > 4 T HEBEMBMBT —BHE



type Buffer struct {

buf []byte
initial [64]byte
/¥ K

// Grow expands the buffer's capacity, if necessary,
// to guarantee space for another n bytes. [...]
func (b *Buffer) Grow(n int) {
if b.buf == {
b.buf = b.initial[:0] // use preallocated space initially

}
if (b.buf)+n > (b.buf) {
buf := ([]byte, b.Len(), 2* (b.buf) + n)
(buf, b.buf)
b.buf = buf
}

R A B AR ETEGM L 0 AT T INERE A 7 a2 £ RS0 69 AL F M AT
oo A FAIRTERTIUE — AR 6 REAF 2 > AT VA 8894 5 7T VAR 3 8k % 3A8 7R
st Z A HR 6 — AE A9 R E M o tude T @69 Counter X A A ¥R A 7 k38 Aecounter T #8944 - FF
HAFKZ AMbreset 40 » 122 R A F AR % B X AME(IEE © B A ERKT FFE])

type Counter struct { n int }

func (c *Counter) N() int { return c.n }
func (¢ *Counter) Increment() { c.n++ }
func (c *Counter) Reset() {c.n= }

RO Sk 19 S5 B B0 T F 69 R BOHAR A setter Sk Fgetter » ] F4= T > tudelog &, 2 49 Logger
KA stz g — B KK o i g —Agettery A BT 0 KA F &4 AP A @ 09 Get AT 4 o A
& LA R A T B &R R A 8 A7 4L e Fetch » Find 2 # 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)



GOt A RAE T B AFEFHFHR - SR> — 2477 S 3h&A HEFERIEAPIFERY
WRTERM LGS IAA—ALNBE - EE2IREREFLEELER QAT —
BWRTFRIE > RERTRRYGTIL s AR BERAFTORE R TRAEEXRAA Qg — AfFHRmT
é o

HEFATERZERLY - BAFNREALFAZLEY AR BEENLERZRE - LAZEA
% 0 e time. Durationﬂ% LEIMRE N —/Nint64 2L F 69 tAAY » A8 4F AT T A — A% 89 4
BlER R #TH s FETUZ L RXAHEBGEZ :

const day = * time.Hour
fmt.Println(day.Seconds())

A — M F 3 IntSetde A 3k f9geometry.Path i 4724 kb o Pathzﬁ&xﬁ—‘/\sllce"’ A
& A0 H 8 M slice 9 F @ 7 2% k2t 3 A 3 89 points  range# 173 ; £ — & k> IntSet
A BA D FAL R 28 o

R AAYEA R AR F] C geometry.Pathy A5 & — N4 £ F T » RELF T > KATT
VAT W3] G 3 T4t fb3E e 31 91 69 F B 0 BT YA 42 geometry € F J§ Path & % 4 — /slice ©
AT o IntSetf A A £ L/ T —MJuint64 89 slice o AR A& =T AR [Juint £ A k &

T RAERMNEETURNL ’E’Eé}?ﬁ;]ﬁ’]cb)ﬂil ABZRGEBRETEINES TR
MTHRELFRZHIIGFERRLEZIN RV P REIAEZON L - L EZANRXBREAE » K414k
IntSet=t 78 Ml 7 Ri&E A o

AREPR > BNER TG 72552120 RT0E B TMARNILRGFE - R
B ZiENTOOPRBERRLERXRTE 2T R ZO0PHEBRENF UK o 4T ZAROOP » &1
XFEEHED  cGOEWHE O LAT—ZEFA4 -
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o RARGECERUITA G Z A otits s A RSPy 2 m T 98 g /£ —
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package fmt

func Fprintf(w io.Writer, format string, args ...interface{}) (int, error)
func Printf(format string, args ...interface{}) (int, error) {
return Fprintf(os.Stdout, format, args...)
}
func Sprintf(format string, args ...interface{}) string {
var buf bytes.Buffer
Fprintf(&buf, format, args...)
return buf.String()
}

Fprintfad AT 4t F & & X 4 (File) . A WA XAL M B R B RK B A S — A5 ARBGHT o &
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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 []byte) (n int, err error)

io.Writer £ & LT H & FprintfAn I M JZFRAZFZLRAGAHE - —H5 @IANYEFERANER
i BAR XA 69 {3k 1% *0s.File #7 *bytes.Buffer ° X R AERA — M4 & & L Fo 474 89 Write
B %3k o B —F BRAAL ZARIE T Fprintf4 2 44T % Zio.Writerd o #4448 =T v T4E ° Fprintf
BB TREABEBEANZE—AIHERZ—BEANE » @25 AN —AT A8 Write % 2 69 44 -

2 fmt.Fprintf i 2% A 2t BARARAF 69 A8 MALAT 0% o 2 A AR 38 i io. WriterdE & 69 29 % kAR 1E
A FTAS =BT AR A A N — BT AR R 6948 R F 2% Rio. Writerdg o o —/
R T VLA B 945 A B — AN AR Bl 0 6 R sk AT M AR AR T 2 b (LSP 2 K A )
A — @) A FAAFAE ©

BB AR R AITIRE > TE *Bytecounter XA Z&Writem % » R £ %5
BB FTATATENGKE o (EZAN+=KAAE 6] F > iklen(p)dy XA Fo +c 89 KA T fe 89 4%
A SLINEY o)

gopl.io/ch7/bytecounter

type ByteCounter int

func (c *ByteCounter) Write(p []byte) (int, error) {
*c += ByteCounter( (p)) // convert int to ByteCounter
return (p),

A 74 *ByteCounteri# Zio.Writerty £ € » &A1 Aie B E AFprintf R #& F ; Fprintf & 2347 5
A RALey 32 R 4% X iZByteCountersE 4589 Em & R KB o



var c¢ ByteCounter

c.Write([]byte("hello"))

fmt.Println(c) // "5", = len("hello")

c = // reset the counter

var name = "Dolly"

fmt.Fprintf(&c, "hello, %s", name)
fmt.Println(c) // "12", = len("hello, Dolly")

M Tio.Writeri& Mg £ A » B4 A — A affmte R T 2694 0 £ A o FprintfA=Fprintin & 2 &
ARG T —# e e Em B 69842 o £257 F » &A1 A Celsius £ A2 4T —AString»
VAR T T AT BP R IZAE"100°C" » £6.5F F KATL*IntSetiijw— AN String 7 % » B RS
VAR # St 45 5 Rk #AT A T AR"(1 2 3)" o b— AN RA T L String7 % > TR B HERT Z
1% Bl 2. — 89 3% 0 % A 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

3

RATEETA0T BBEIMEE X R I RAE A R I AT XA o

%51 7.1 : 1% Ak 8 ByteCounter#) &3 » 52 I —AN4Had 2t £ @840 AT R AGTH R E o R R
bufio.ScanWords 3k % ¢ & A °

%hil 7.2 5E—ANFAH T REE L & CountingWriter » 7% X — 4o Writerdg o £ » &
=] — A3 69 Writer £ A 42 R 5k 89 Writer3t £ £ L @4 — A& 7 B A # 89 Writer F 7 $69int64 £
354t

func CountingWriter(w io.Writer) (io.Writer, *int64)

%] 7.3 1 A f£gopl.io/chd/treesort (§4.4)89 tree £ A 5 I, — M String 7 % & & wtree £ A 6944
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io.Writer R & A 89k | 29— AACRBET A EAEE Nbytestd £ » 84X
HEY > RBEEPR > M HTTPE P BRELIE > oA FF cioBPRLTRE L
CH AT £ o Reader T AR ZAE & T kit Bbytesty £ » Closer™ vAE £ & T XA % H]
B4 > Blde — AU R AM B4 o (FIERTHRIEZER TREGoEET YT EE DG
FAED)

package io
type Reader interface {
Read(p []byte) (n int, err error)
}
type Closer interface {
Close() error

3

ERETE > RANRAALHOHE D RLVALIAESCEAGFEDREL o TEARM| T :

type ReadWriter interface {
Reader
Writer

}

type ReadwWriteCloser interface {
Reader
Writer
Closer

LE R B BE R AR RN TRAA R FAA—ANAREPL F—ANET > mARA
FRACH Ak o BAAF ARG ABE IR - REBAFE » KNTUET @R > R
JA A+ & & Bio. Writerds o o

type ReadWriter interface {
Read(p []byte) (n int, err error)
Write(p []byte) (n int, err error)
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type ReadWriter interface {

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

L @3 LT R AR o FEORF T EA R F—FTEORAERIANELSE
@& 8y 7 ik o

%°] 7.4 : strings.NewReader % % i i3 13 B — A string £ 4 & B — AN i# Zio.Readerd: o £
B fE (FeLeft) o £I—AE EIR A NewReader » 7 Al € k& —MNERFHF $ Ay
HTMLA##7 % (§5.2)

%3] 7.5 : io& E @ #LimitReader® 4t ) — Nio.Readerds 0 £ M erfe ¥ $n > F LR W
B—=AMNr P FEFaf B3 mn T F B R TP LS R9Reader ° XA
LimitReader & %k :

func LimitReader(r io.Reader, n int64) io.Reader
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— AR RA —ANEFRGTA Tk BARANAERRENT ZANED o 4]

4w s +0s.File £A %I Tio.Reader » Writer » Closer * ##ReadWriteri%

O o *pytes.Buffer 52 T Reader > Writer » ##ReadWriteriX #:3: o » 2% € % A 52 #.Closer
#FoRHACTEAClosen & - Gotg#2 )5 i B % & B ode— N EAREG R ARt s —MF 28
Fo XA o BANBIF > *pytes.Buffer ~<io.Writer s *os.Files ~io.ReadWriter °

HOBRTHOAMNEFTHE  RE-AXBBETENM B O RZIANARE AT < P

var w io.Writer

w = 0s.Stdout // OK: *os.File has Write method
w = (bytes.Buffer) // OK: *bytes.Buffer has Write method
w = time.Second // compile error: time.Duration lacks Write method

var rwc io.ReadWriteCloser
rwc = o0s.Stdout // OK: *os.File has Read, Write, Close methods
rwc = (bytes.Buffer) // compile error: *bytes.Buffer lacks Close method

BAMMEEZERFEXL DAY LA £D

W = rwc // OK: io.ReadWriteCloser has Write method
rwec = w // compile error: io.Writer lacks Close method

H % ReadWriterf»ReadWriteCloser & 47 & Writer# 7 i% » BT VAAEFT 52 31, T ReadWriter#e=
ReadWriteCloser ) 3£ & s & 4 52 2, T Writerds o

B#—FFAR o LMARBERT—NEBEFRA - AFEE P c @9BE62FF » T
H— AL RO RLRERAT E— R 7 EOBRFZRBTRE AR F — LN Z—A 7 8915
4o BRAFATERGAZ LR —A 17 95X ZE%E  ARBNAEEZ-ANTE  hiF

REXGEIRT Co AL o (LR A —ANBFNE  TRRGERIA A 7 5487k »
MZHECHRTRAEZAE VgD o

BT TRRE L FW— & o £H65F T > IntSet £ A 89 String 7 & 9 3l & — ME4 £
Ao PTARMN Rt — AT AL 8 IntSetld BB H X A7 ik ¢

type IntSet struct { /* ... */ }
func (*IntSet) String() string
var _ = IntSet{}.String() // compile error: String requires *IntSet receiver

2 & AT AL — S IntSetld L8 A A7 ik



var s IntSet
var _ = s.,String() // OK: s is a variable and &s has a String method

AR T RA *1ntset XA A StringF % » ATALR A *1ntset XA LI T fmt.Stringerds
=3

var _ fmt.Stringer = &s // 0K
var _ fmt.Stringer = s // compile error: IntSet lacks String method

12.8F 6.4 T —AMTP BAEFE M PT A 7 ik 09425 » KRG T VA4 lgodoc -analysis=type
tool(§10.7.4)E T AN LA F ke AR KX A A o Z A8 X A

HREHHA X PRBE LR HoXUHEPFRBEARLY I CHE o B LR RA
AELCHFFUAFE O RBRERRO T Z BRI

os.Stdout.Write([]byte("hello")) // OK: *os.File has Write method
0s.Stdout.Close() // OK: *os.File has Close method

var w io.Writer

w = 0s.Stdout

w.Write([]byte("hello")) // OK: io.Writer has Write method

w.Close() // compile error: io.Writer lacks Close method

—ANE R S HyikigiEa XA s tideio.ReadWriter » Fo b — 3k ik 893 0 £ A #l4eio.Reader °
AT R EFENPE RV L RRNEL X TENAEAGE L  FASEZRCH X
HERE oA o AP 2 X Tinterface(} R A » CAAIEATH % » @ HME ARG XA EHT
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BA ERIFR AR - 129 IF Linterface{(} AR 4 FH 0 XA X RT Raeth o A EHE o LA
HEREHEBEAER s IARNTAREZ MRS EH O LA -

var any interface{}

any =
any =

any = "hello"

any = map[string]int{"one": 1}
any = (bytes.Buffer)

RERZZAR » MARADR TGP FERNKOCEAMSER XA o & A FEfmt.Printin
RE5.7% P tgerrorfsk e AT R R 5 4 -

2t F 4] 22 89 — MNinterface{}44 % A — 4~boolean ° float » string * map * pointer » A EZF L ©
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BT o T T LA BRIFHBZ —A *bytes.Buffer 89 ZIL T io. Writerd&: o £ A

var w io.Writer = (bytes.Buffer)

H A 1E & *bytes.Buffer #9144 » £ Z &L3Enili L (*bytes.Buffer)(nil) FEAT I 7 8945 B Ap £
TREANED s TARIN AL BR—ANFHO T Z o FEAARMNEF LI AT EW > &ATT 224
A ZEARIRG KRBT o B89F > XETALTIAERNFR] — AN E AN F K ¢

var _ io.Writer = (*bytes.Buffer)( )

JEE g3 o XA thdeio. Writer@ #4484t R A 5230 » REL B — AR % Mo 7 R B Writer 7%
ARALTE R G B3N H W % AL IR o —ANEHIRBGISH ZIEFTF L ARB FEG LA o

B FRERERARALVHERE LAY > LEE—LFRE 7R RPN LT LM
GoEs PH I AEXR LA o K12 A Tslice R A 8 7 %k (geometry.Path, §6.1)f#map %
#8477 i% (url.Values, §6.2.1) » & @& &4 %] & 3 R A 89 77 ik 89 4] -F (http.HandlerFunc,
§7.7)° £ERA ARG XA L TRAEZA— IO 5 kb KNET 4% F % 2| 9time.Duration £ A
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Album
Book
Movie
Magazine
Podcast
TVEpisode
Track
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type Artifact interface {
Title() string
Creators() []string
Created() time.Time
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type Text interface {
Pages() int
Words() int
PageSize() int

}

type Audio interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string

}

type Video interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string
Resolution() (x, y int)

RBEORLEZ ARG TNk EMEGEREA R TN GERRFT - K115
ISR INEL Iy E o B > e ERMNZILEAN F VAR 69 7 A4 AudioFVideo »
HATTVAE L —/~Streameriz 0 kK & 11X 1848 B 8938 4 dn T osboxt 2 5 15 69 £ BBk

I~
X °

type Streamer interface {
Stream() (io.ReadCloser, error)
RunningTime() time.Duration
Format() string

HFANERRAGEATENMRAGITATAR TR —AMET LY - TEAT LRGBS >
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7.4. flag.Value#: o

EARFE Eie 7—5' | B — A A 69 3 o £ A flag. Value & & X # B TR 1T & LTI 45 5
By o BE T @iX AN kRAF T B R GRS

</i>gopl.io/ch7/sleep</i>

var period = flag.Duration('"period", 1*time.Second, "sleep period")

func main() {
flag.Parse()
fmt.Printf("Sleeping for %v...", *period)
time.Sleep(*period)
fmt.Println()

F£ EARIR AT € 24T FF AR AR A9 B 18] Bl A o fmit 62,9 Al time.Duration 9 String 7 i 47 Fp i AN ]
BIMZAARA P RGBT XN > M AL — MR F

$ go build gopl.io/ch7/sleep
$ ./sleep
Sleeping for 1s...

KINFILT o ARER B B & —4) » 422 7T A8 i -period X N4 4-1T71712 % 44| - flag.Duration
% %) . — Mime.Duration R A iz T2 A BEAFA P AL MM P AT 5 Nk EERX
MR FE KR ZAP 7 X 4&F2String 7 48 Fl 89 45 5 BErRIY X o & A 33 ARETHEAF A P K
L RYF o

$ ./sleep -period 50ms

Sleeping for 50ms...

$ ./sleep -period 2m30s

Sleeping for 2m306s...

$ ./sleep -period 1.5h

Sleeping for 1h30mes...

$ ./sleep -period "1 day"

invalid value "1 day" for flag -period: time: invalid duration 1 day

R A et 18] B IAr e A8 JE F 69 A A 0 BTAR AN AR R E] Tlagtl F 5 {22 RATA &RATE T oY
I EBE LA GIFRF T M EREH 8 o KNRF R L — %A flag. Valuets o 69 £ >
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package flag

type Value interface {
String() string
Set(string) error

String 7 7% #& RALAR T A FE A fe o AT 005 &+ XM & — AMlag.Valuedu &£ — 4
fmt.Stringer ° Set7 ik AT € 69 F 44 & A4 B #ize T E 6944 - £ L » Sets 542 String
AR R ARAE o PTVASRAT 89 Ap ik 3k L 2t AN 14E Rl AR Bl 69 2 R 7 K o

TERATE SL— N AH A TR A R KIRE R4 09 K38 €8 E celsiusFlag: & - i &
celsiusFlag M # T — /M Celsius £ 21(§2.5) » AL R ARG KT EAStingm % T o AT S
HAflag.Value » &M 2 & &% L SetF ik :

gopl.io/ch7/tempconv

type celsiusFlag struct{ Celsius }

func (f *celsiusFlag) Set(s string) error {
var unit string
var value float64
fmt.Sscanf(s, "%f%s", &value, &unit)
switch unit {
case "C", "°C":
f.Celsius = Celsius(value)
return
case "F", "°F":
f.Celsius = FToC(Fahrenheit(value))
return

}

return fmt.Errorf("invalid temperature %q", s)

18 A fmt.Sscanf& F M As P M — A iF &3 (value) Fo—AF4 % (unit) - RRBAF L
M & Sscanftg 452K » X EZIAMG|FRENTEEZR AR AHBELLE > A A switch
case& Lt 3] o

T @ #) CelsiusFlag &% %% P7 A i EEF?Z‘I‘?T —ie o YR E—A KN celsiusFlag % £ 9 49
Celsiusé 4t 418 Fl % © Celsius FH & 4\/z:\3ékset7f/£f£7leakfﬁﬁﬁ S & ﬁ‘) TEo
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// 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

I A RATVT VAT 12 RAT AL 5 F 42 A 37 89 4712

gopl.io/ch7/tempflag

var temp = tempconv.CelsiusFlag("temp", , "the temperature")
func main() {

flag.Parse()
fmt.Println(*temp)

TamARMNGGHT

$ go build gopl.io/ch7/tempflag
$ ./tempflag

20°C
$ ./tempflag -temp -18C
-18°C
$ ./tempflag -temp 212°F
100°C

$ ./tempflag -temp 273.15K
invalid value "273.15K" for flag -temp: invalid temperature "273.15K"
Usage of ./tempflag:
-temp value
the temperature (default 20°C)
$ ./tempflag -help
Usage of ./tempflag:
-temp value
the temperature (default 20°C)

%45 7.6 1 sttempFlaghe A X &+ R LEE °
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var w io.Writer

0s.Stdout
(bytes.Buffer)

EENB—FAREZE—NEGEOWE EOEF B EATA « ZF—MEHGEZLT T EwW:

L)

var w io.Writer

LEGOIEETY » TEEAKM—ANT LAY AL » BpigdE o R KB 9 o st T — Ao
8y RAB R A ¢ 09 R R Fo fl 89SR4 Znil (B7.1) o

type nil

value nil

Figure 7.1. A nil interface value.

—ANBFOBEATEHHIRAERAEN ETRIEE » FTARZ DA EHE O o RTLETAE
Aw==nilX A wWl=nilk #lEHETELEHE o PR —ANEE DA EGEE 5 HA 47 4 panic:

w.Write([]byte("hello")) // panic: nil pointer dereference

BB — *o0s.File RAMMERL T Ew:

w = 0s.Stdout

BAMELERZERT —MEARRD R o XA 68 X4 > X T X 691E A
io.Writer(os.Stdout) & F#89 c L X7 F & L XGE LR X » Hoz 8 BRFHNGED
Foft o BAIEOEH A KRB EHA *os.stdout FH4H G RAREFF » C9sh BREHA



0s.Stdoutfg# N ; X2 — MR AL A i htdos. FileX A T Eahi54t (H7.2) -

type *os,File os.File

value .____——'--‘-__-\______,..-""* fd int = 1 [Stdﬂut]

Figure 7.2. An interface value containing an *os.File pointer.

PR — 4 *os.File XRG4 893 0 9 Write &7 7% » 14F (*os.File).write Z &AM o
X ANR ] 4 g “hello” o

w.Write([]byte("hello")) // "hello"

BEERIEN > KAV TFoBE OB S LB Z  FiA— Ao ERR LA A5 S
B e BARZBERATRM » PTVA%E R LM IR RAG £ A £ 4 384 89 7 %k Write £ > &
J& 1B 3T A AR AN Mok o X AN R B Bl & — AN o 3 S 4E 893 N 0 0s.Stdout © ARA T @
BB —H

os.Stdout.Write([]byte("hello")) // "hello"

% =415 6) b3 v AR T —/Mbytes. Buffer £ & 69 44

w = (bytes.Buffer)

It 7 & £ R Z*bytes. Buffer i L3 S A — Mg w0 B %+ R 9354 (B7.3) o

W

bytes.Buffer

type *hytes.Buffer

_/—% data []byte
value *—

Figure 7.3. An interface value containing a *bytes.Buffer pointer.

Write 7 ik 6998 4L A% 1 T A= Z A] —AF 89 ALl -

w.Write([]byte("hello")) // writes "hello" to the bytes.Buffers

R XA AT & *bytes.Buffer » BT AR A T (*bytes.Buffer).Write 7 i » 7 B3 # £ %% i+
R #9383k o X AE A T 4F # hello” RNm Bl £ i R F o
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BAEERCHA QAR ANNL ) o T Wk BRI AlZ LA R RER » AR
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—ANFEOETUABFAIEERGFH B o B4 » R R0 R L] 9time. TimeR A » IANAXEAA L
A ISP TN FF ) FE o BAVAE L@l —ANE 44,

var x interface{} = time.Now()

&
>u

pot
J

HRTReABETARI c VAL T BB S KR HABELTTUETE o (&
AMRAEGER ; AR ZITRESETTR)

type time.Time

value || sec: 63567389742
nsec: 689432918
loc: "UTC"

Figure 7.4. An interface value holding a time.Time struct.

FBOETAE R ==Fa | =K #4THE - A DA SRS CNAAnMERZ CINH A
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AR e RANEOEGHEIEXANE > FZEIANAHZIERRELT o4 (detn k) » H
BAT#AT e 3k 4 X % 5t Epanic:

var x interface{} = []int{1, 2, 3}
fmt.Println(x == x) // panic: comparing uncomparable type []int

ZTREZE  PBORXARFFTHGATRAN c ARV Z 222 AT A (wAREA
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var w io.Writer

fmt.Printf("%T\n", w) // "<nil>"

w = 0s.Stdout

fmt.Printf("%T\n", w) // "*os.File"

w = (bytes.Buffer)

fmt.Printf("%T\n", w) // "*bytes.Buffer"

LfmtE A > ARG R RBEOH S LUVG LR - KNS AEFZ12FF F I R4HMA X845

7.51. 2% : — /N abnilig 4894 o0 R 2niliE o

— AT G AT NIl O fife — AN RIF B 8nildE 4T 89 O R R R 8 o AW R 5]~ 4
T =558l E N Gotd 7 i 89 4B o

EZ T @427 o Ydebug® % E Atruelt » main & &4 % 36y Bl £ 5] —
bytes.Buffer £ & ¢ -

const debug =

func main() {
var buf *bytes.Buffer

if debug {
buf = (bytes.Buffer) // enable collection of output
}
f(buf) // NOTE: subtly incorrect!
if debug {

// ...use buf...
}

// If out is non-nil, output will be written to it.
func f(out io.Writer) {
// ...do something...
if out != {
out.Write([]byte("done!\n"))

KA T AT 5 de % Fdebugik & 4 false Bt = vA 20k s 4y th 69 & > 2% 52 IR L £ out.Write
7 %8 R B A5 & T panic -

if out != {
out.Write([]byte("done!\n")) // panic: nil pointer dereference



% main & R A X E At 0 @ AR K JoutH KR T — M bytes.Bufferty 2 45 4+ o AT vloutdy 5
AAEANil o K s € 8g3h A LA Z*bytes.Buffer » & EskToutT L —Ma & Eia4H1a09
FHo (wEHT5) o FTAB AR Foutl=nil8) 4 R A& K Ztrue °

type *bytes.Buffer

value nil

Figure 7.5. A non-nil interface containing a nil pointer.

& 9 BAAR R & 2 (*bytes.Buffer). Write 8 7r ik 24 B A » 422 3% R 69 30 69 45 2 nil ©
2 F—dm*os. Filety £ A » nilZ — A 289 H(§6.2.1) » 122 *bytes.Buffer £ 7 1 £ iX s
KA F o IAF ZAWAA » 428 B 8 RFERIE I+ R 2 X 4 panic °

7] 48 7 T R —/vnil#)*bytes. Bufferds 4t A 52 LI AN 0 89 77 ik 0 CAL R A A 0 A1k ey
14 Lo E R - H 5 ZRX AR A &R T (*bytes.Buffer).Write 7 & 89 3 H JEE 8984 9t &
o BT NIAE IR X AN O 451509 o k7 R A mainREk 69 T Ebufeg XA 24
i0.Writer » H 3L VA% % — 430G — MR A AEMEL I N E o

var buf io.Writer
if debug {
buf = (bytes.Buffer)

b
f(buf)

Rl BN TR B HITARHF LT > RN KRAE LS — L AGo EEFH TR X
Ao ATEHHN=ZFF » KNEFHNBE O EULEHEA LT > webR % » R P o



7.6. sort.Interfacei&: o

R BRERFHFEER—HRRSBEFEFEMGRE - RE—ADAREGRBEF R E15
HRTUABE » B — MR ENEFZL S R > FARN T AL FRENF 209 1E
HE G R AN X LR o

FIZE A > sorteL N B 8GR T ARAE — BBEF R Bk SHEATF P BEF 69 h EE o & 89T IE T Ak
3o BRREZBZF PP HEMAFFIHIELD XK » BINEF R BREALE X

Bk o LT > Goig E #9sort.Sort & T a3t ARG 57 Fe € 8 U EMARTR % - Fa R 0 ©
1% B T — A4 o XA sort.Interface k45 & 3l B 69 Pk 5 B ik Ae 7T REARBERF 2] 09 5 7] R A Z /] 9 4
oo BN LR FI G BERERTRERERFOALERE > FINETEEZ— M
B oo

—ARNEOBFE LT A ZANEAT  FHGKE  ATANLERKGER » —FH I
AALENF X 1 X3k Tsort.Interface ) =A% % -

package sort

type Interface interface {
Len() int
Less(i, j int) bool
Swap(i, j int)

AT I RATHF > RN FZZTL—AERTREAFZEGERN » REFZIAMEAH—A
% 45] 2 Flsort.Sortkdk o EF—ANFiHHE R #ATHF 0 ZTRARMENHFT o TEL
X A7 89 X A StringSlice#= € #9Len » Less#»Swap 7% i

type StringSlice []string

func (p StringSlice) Len() int { return (p) %}
func (p StringSlice) Less(i, j int) bool { return p[i] < p[j] }
func (p StringSlice) Swap(i, j int) { pli]l, p[31 = p[31, p[i] }

PAE RATT AR AL T @ XA — M K 453 4 — M StringSlice £ 2 Rk # 47HE5 ¢
sort.Sort(StringSlice(names))

BANERGR —AMARKE > ZF > Aok TnamesKR A R4 FARX MR B EAR
ZAE TRk o

s FHF B R PR ARF NG FZ B hsortBL42 4% T StringSlice £ A » 4.3 4t 7 Strings &
F Atk b X 298 A 4] 1L ARsort. Strings(names) ©



RERBGBRAREHERNINLCHTFI] T > Hlde RATTAZ% KRR ARG T
o (AFEAGoRAF N R FA N A#ITHFLAZTEIAAEKR » T LREFHT HIE
BT ) T EFLGPF » KAMEAAR G T E 22N ER RORIELEH I EE 3
352 Hsort.Interface 8 7 % o

EM 227 L@ BT k3 — AT 9F RIERT| R #ATHF o B AMrackHF L £k 8G—
170 =P A AR Mrack® BHEZEZRE > 47/ > feizfrat e - BE—ABABAP @k E
REANRK s FRLEE—ANBEORHREZIANT| R ERIANABRHITHT s A—KREEHM
Fl B M8 AR 2 AT BT o L RMNA THEMEFLLEMF LA o

T @89 % Ztracks eL4F T —4ME#4 7] & o (One of the authors apologizes for the other
author’s musical tastes.) AT EA - A Track A & M A48 & € 89484 o RE KRN LT @K
A 3 Tracks AL T WA TAE » sort R R 2 KR S L& 2 T RENLEA A4 4
Fedm LA Track KA » BHE—AMEFAKE MTrack LB THREIAANARE % o

gopl.io/ch7/sorting

type Track struct {
Title string
Artist string
Album string
Year int
Length time.Duration

}
var tracks = []*Track{
{"Go", "Delilah", "From the Roots Up", , length("3m38s")},
{"Go", "Moby", "Moby", , length("3m37s")},
{"Go Ahead", "Alicia Keys", "As I Am", , length("4m36s")},
{"Ready 2 Go", "Martin Solveig", "Smash", , length("4m24s")},
}
func length(s string) time.Duration {
d, err := time.ParseDuration(s)
if err 1= {
(s)
}
return d

printTracks & £ 5 & 4 7] R AT m— D& A& o —DNEMAL R T TS F4F 8 > 22 AR
FA% Mtext/tabwriter 5k £ R — N7 2 ¥ F2t FAefa o9 24 > R TERATOIH - 2 F

| *tabwriter.writer i Zio.Writer#% o8y o €2k R H— R 5 & B HIE : € HFlush7 &
2 XA EA R A& B € 5 fos.Stdout (ArAEdr ) o



func printTracks(tracks []*Track) {
const format = "%v\t%v\t%v\t%v\t%v\t\n"

tw := (tabwriter.Writer).Init(os.Stdout, o, 8, 2, ' ', 0)
fmt.Fprintf(tw, format, "Title", "Artist", "Album", "Year", "Length")
fmt.Fprintf(tw, format, "----- e R R e R ")
for _, t := range tracks {

fmt.Fprintf(tw, format, t.Title, t.Artist, t.Album, t.Year, t.Length)

}
tw.Flush()

AT fbde B ArtistF Bt 7| R #ATHER 0 &A1 4% 2 StringSlice R A% T L —AN#7 89 A ok
Milen > Less#*Swap 7 ik 8gin h LA o

type byArtist []*Track

func (x byArtist) Len() int { return (x) %}
func (x byArtist) Less(i, j int) bool { return x[i].Artist < x[j].Artist }
func (x byArtist) Swap(i, j int) { x[1], x[J] = x[]j], x[i] }

A TRRER BT 0 RA1LIA St tracks st 3k 4 # #byArtist R A » €& LT Bk HE
5

sort.Sort(byArtist(tracks))

Fe 5 Bartistst 3 AN | # 4T HER G printTrack#9 4 4= T

Title Artist Album Year Length
Go Ahead Alicia Keys As I Am 2007 4m36s
Go Delilah From the Roots Up 2012 3m38s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Moby Moby 1992 3m37s

%o R P 5% =R R4k Rartistdk 57 » &A1& sttracks# T G5 c A BN AR FEE L—
A Bl Less 77 ik 89 #7 £ Al byReverseArtist » | A sort & #24% T Reverse & #3% 3F 5 5 3%
PR o

sort.Sort(sort.Reverse(byArtist(tracks)))

1= d% Bartistx & AN R #4738 @BEF /& 0 printTrack 8 4 4= T



Title Artist Album Year Length

Go Moby Moby 1992 3m37s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Delilah From the Roots Up 2012 3m38s
Go Ahead Alicia Keys As I Am 2007 4m36s

sort.Reverse {FKMEIFHAT RN —FF I RACHEA T(§6.3)F Foyus » TE—NTRH

EFs o sortel & LT — AR I Estruct £ Breverse © € H A T — A sort.Interface ° reverse 9
LeSSﬁ/i'\"LF])ﬂ T Ak ¥sort.InterfacefiitiLess 7 ik » 122 @R XH| T 97 AAE B F LR T
AL o

package sort
type reverse struct{ Interface }
func (r reverse) Less(i, j int) bool { return r.Interface.Less(j, i) }

func Reverse(data Interface) Interface { return reverse{data} }

reversefy 5 9 A7y ikLenfeSwaplé R 3 d /R A A 4k 89 sort.Interfacei2 £ A Areverse & —
ANRAFERA > BT S B R #Reverse ik # 38 B — A 8,4 & A sort.Interface i 8 reverse £ A
FA o

AT T ki B AR 8 7] 447 > FAV LI T SL— A 69 KA B debyYear ¢

type byYear []*Track

func (x byYear) Len() int { return (x) }
func (x byYear) Less(i, j int) bool { return x[i].Year < x[j].Year }
func (x byYear) Swap(i, j int) { x[i], x[J] = x[J], x[i] }

f£1% A sort.Sort(byYear(tracks))d% B 5 st tracks # 47 4F /5 & » printTrack/& = T — ANz E | 26
Wi 89 7 &

Title Artist Album Year Length
Go Moby Moby 1992 3m37s
Go Ahead Alicia Keys As I Am 2007 4m36s
Ready 2 Go Martin Solveig Smash 2011 4m24s
Go Delilah From the Roots Up 2012 3m38s

T EMNEEOFENA IR AR X BRENEF R RI1EZ T L — /3 8 sort.Interface 5%
oo LRI LenﬁUSWapﬁ/i:ﬁﬂ"ﬁfTZT b EARAA AR 62 L o TAMF » BikegR
HcoustomSorta it — M h Fm REFLE S > RN AR TR B R REZLAT AL SL— N 093F



B oo RAE LT » 923 T sort.Interface®) ER XM R—2 £ K £ A : customSortZ — A& # 1k
KA o

type customSort struct {
t [1*Track
less func(x, y *Track) bool

}

func (x customSort) Len() int
func (x customSort) Less(i, j int) bool { return x.less(x.t[i], x.t[j]) }
func (x customSort) Swap(i, j int) { x.t[1i], x.t[]J] = x.t[j], x.t[i] }

IEEMNEL—NEEOBF R CEROBFHARL » HMERF » B MERES
i A Length © T @2 %3509 B A > LK /\%Ffi%i)ﬂTEZ%‘éF/?'u%i

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

1)

BT@APFOER o &3] AAAFHA R Go” ttrackdz B AT M BE 5 £ A48 Rl 690 5 » 128 /242
Ryeardk 5 L & X 89 A8 AMtrack k& o

Title Artist Album Year Length

Go Moby Moby 1992 3m37s

Go Delilah From the Roots Up 2012 3m38s

Go Ahead Alicia Keys As I Am 2007 4m36s

Ready 2 Go Martin Solveig Smash 2011 4m24s

RE|KEANGF I BEF &% O(nlog n) RN » #E—ANFIRGCEAFEV FEn
-1k b3 © sortél cl’fI‘JIsSorted KR KAV AR 694 & - 1fsort.Sort— 4 » &4k i
sort.Interface & A 7| e € 89 PE 7 R # AT ER » (2 EC T 2B ASwap s ik ¢ XEXRAG

T IntsAreSorted%w Ints &% 2 A= IntSlice £ & 69 1¢ A :



values := []int{3, 1, 4, 1}
fmt.Println(sort.IntsAreSorted(values))
sort.Ints(values)

fmt.Println(values)
fmt.Println(sort.IntsAreSorted(values))
sort.Sort(sort.Reverse(sort.IntSlice(values)))
fmt.Println(values)
fmt.Println(sort.IntsAreSorted(values))

A TAE R A% > sortél A [Jint,[[stringFe[Ifloat64 49 i # B34 T 45 R AR ARG HfkAn XA o 2f
TFHEALER > Ble[lint64 XA Juint » REBZALIRE £ » £ARBERINEA TEAN -

%43 78: REABRTEORET —ANARINS THFEAREN  TE2OPFELERIT—RK
BHELD KT FoAPE LR G AR K 0 FF o & L —/sort.Interface
IR AR XA R T o AR A 7 XNFe T £ 1% M sort.Stable k37 69 7 &, o

%5 7.9 : 1% A html/template & (§4.6) *"RprlntTracks/I%tracks/%Tﬁk—-/\HTML%d% P
MRERFERET—AET PR > b HREE—ANF K37 £ —AMHTTPH R RBF AL
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7.7. http.Handler# ©

ER—FF > BRATHE%GTRTEL Anethttp L X MM E P in(§1.5) % 5 (§1.7)° £
AP F o &A1& K Thttp.Handlerd: 2 89 R % S AP £ — 892 3

net/http

package http

type Handler interface {
ServeHTTP(w ResponseWriter, r *Request)

3

func ListenAndServe(address string, h Handler) error

ListenAndServe % 4% & % — /™8] 4= “localhost:8000” & Ik 4 %% Ho sk » Fo — AN BT A 8 RAT T A5
KtgHandlerdE o £4) c Bo—HiE4T ) AR ZXANREEAA MR ERER (RFRH XK
K) o CHREME—E A —NIEEGEIR

BE—NRTHSME > ATHECHREEK O ON BRI REL o TERENLFT
BB RGBT T - CHELF £be‘%""HEJ@*‘/\AZ7@databaseé’7map”’9*" 3,
143X A~ £ A — /A ServeHttp 7 i% » XA & 7T ¥Ai# Zhttp.Handlerd% @ o i& Mhandler& & 7 %
mapt i B 15 & o

gopl.io/ch7/http1

func main() {
db := database{"shoes": , "socks": 5}
log.Fatal(http.ListenAndServe('"localhost:8000", db))
}

type dollars float32

func (d dollars) String() string { return fmt.Sprintf("$%.2f", d) }

type database map[string]dollars

func (db database) ServeHTTP(w http.ResponseWriter, req *http.Request) {
for item, price := range db {

fmt.Fprintf(w, "%s: %s\n", item, price)

}

W RERMNBHZANRSE >



$ go build gopl.io/ch7/http1l
$ ./httpl &

REM15F PHRBAZF (oRBREERTIUE Awebil K8 ) REHEMS R RINF2 Ta

EOE s

$ go build gopl.io/chi/fetch

$ ./fetch http://localhost:8000
shoes: $50.00

socks: $5.00

BAT AL s BNREEFRFEURLARAENFRINBCLINYGELFEL RALHRE R
2R LEGANATFFYURL » F— MR AR —MNTF 8T A o iERAE R Nlistk B A &2 5 £ 8
AT A H BL3E e 55 — ANprice B A & BA £ AN e 89 4% > 153X A% /price?item=socks k15 & —

MR A

gopl.io/ch7/http2

func (db database) ServeHTTP(w http.ResponseWriter,

switch req.URL.Path {
case "/list":
for item, price := range db {
fmt.Fprintf(w, "%s:
}

case "/price":

req *http.Request) {

%s\n'", item, price)

item := req.URL.Query().Get("item")
price, ok := db[item]
if lok {

w.WriteHeader (http.StatusNotFound)

fmt.Fprintf(w,
return
}
fmt.Fprintf(w,
default:

"%s\n", price)

w.WriteHeader (http.StatusNotFound)

fmt.Fprintf(w,

"no such page: %s\n",

"no such item: %qg\n", item)

req.URL)

M £ handlerA TURL# %4238 4 (req.URL.Path) k& & #ATH X 48 - 4= R X 4Shandler =
At IR B & AN FEAE 0 g 4 i3 8l w.WriteHeader(http. StatusNotFound)i& & & 7 5% — ANHTTP

4k 3 R E R A GWE ANEFTIE R 7

v o (M1 IR—TF » http.ResponseWriter & 7 — 4~

o o BihioWriterE3E e T R FEHTTPAR L k09 F ik o ) Fakde » RATT AL H 52 A 8

http.Error& %k :



msg := fmt.Sprintf("no such page: %s\n", req.URL)
http.Error(w, msg, http.StatusNotFound)

Iprice#case 418 FIURL# Query 7 ik k M HTTP# R 4 AT 4 — map » RA £ A AR —
Anet/url & Furl.Values(§6.2.1) X 65 % Tk g4t - KRB KE| F—NitemSEE I &R E M4 -
Yo RIEAN 0 A KRB LB E— A% o

R EZ— N #TIR % 5 21589 6] T

$ go build gopl.io/ch7/http2

$ go build gopl.io/chil/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

B ARKA T A% 2 & ServeHTTP 7 i F i dmcase » 12— MR AP » K & case T 8
BHTLE -5 kR R F 2RE o kI AU AURLT REF ZARMLEYZ 4 5 4]
4o JUNB R LA T 868 Y 4o fimages/*.png#9URL © B 4 X &R | » net/http &L424%5 T —MF R
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gopl.io/ch7/http3




func main() {
db := database{''shoes": , "socks": 5}
mux := http.NewServeMux()
mux .Handle("/list", http.HandlerFunc(db.list))
mux.Handle("/price", http.HandlerFunc(db.price))
log.Fatal(http.ListenAndServe("localhost:8000", mux))

type database map[string]dollars

func (db database) list(w http.ResponseWriter, req *http.Request) {
for item, price := range db {
fmt.Fprintf(w, "%s: %s\n", item, price)

func (db database) price(w http.ResponseWriter, req *http.Request) {
item := req.URL.Query().Get("item")
price, ok := db[item]
if lok {
w.WriteHeader (http.StatusNotFound)
fmt.Fprintf(w, "no such item: %g\n'", item)
return

}

fmt.Fprintf(w, "%s\n", price)

L&A X EZ A A EM Elhandlers L8R A o % —ANdb.listE — A7 %14 (§6.4) 0 BA T @
MR A

func(w http.ResponseWriter, req *http.Request)

Ak A BLdb.listé 8 A 4% 5] — N ECE £ dbfydatabase.list ik o BT Adb list2 — A ER T
handler £ 47 4 89 & 3k » {22 R A CRA 7 % » PTAE R i Zhttp. Handlerd% o 3F B 7 48 A 1%
1% #4mux.Handle °

% @] http.HandlerFunc(db.list) & — /4% 3 @ 3F — A~ R 2R A > B A http.HandlerFuncg — /4~ %

o EALTHRL :

net/http



package http
type HandlerFunc func(w ResponseWriter, r *Request)

func (f HandlerFunc) ServeHTTP(w ResponseWriter, r *Request) {
f(w, r)
}

HandlerFunc2 = 7 £GoE Z#H M F — LR R FHFHH L c EA—ANARZAT H#o
http.Handler7 % 69 &% KA o ServeHTTPZ & 6947 A M T €A F 69 &4k - Ak
HandlerFunc& — Nk B8 H L — Mo EfR X » X L KA XA O 8 7 kA 4 R
BB o RIRLE » EAFITIE—AF — 89 XA f|dedatabase A % # 7 X i# Z http.Handler
#Fo o —FEdelisty ko —FAE CHprices EFF o

A %4 handleri Lﬂ’ﬁf\uiﬁﬂ‘# » ServeMux# — /> 7 1& #9HandleFunc 7 i% » € # &
1 & fthandler iz A 4K A5 mx 3% 4

gopl.io/ch7/http3a

mux.HandleFunc("/1list", db.list)
mux .HandleFunc("/price", db.price)

IN Loy R R A 5 & b % E A ME—NMEF > €A RANTF HwebR % Z B9 R Fl 6955 0
89 0 3 BT UK R 89URLAE €145 9% 2] 7 Fl 89handler © &A1 R 242 % 4h— A ServeMux#+ B
8 A —KListenAndServe (THFITE)) - 2T EKRKSHEFF » —MwebR % S 3L 24

T oo sk E—A R AAFE S AP E SLHTTP handlerdL & JE & A1 89 > de R @A 56 R
A 3R AT B 09 JE A B XA A 89 ServeMux 55 4] £ & LA RIR ©

FTvA A T 7742 » net/http 48 Bt T — />4 & 89 ServeMux 5 %] DefaultServerMuxfe &4 5| 49
http.Handle#=http.HandleFunc & %k o #L4& » 4 T 1% I DefaultServeMux/E 4 IR % % 69 £
handler » &A1~ & &4 € 4% % ListenAndServe & 2L 5 nilf& sk =T L T4 o

KRG IR 5 &5 09 R T VAR, ¢

gopl.io/ch7/http4

func main() {
db := database{"shoes": , "socks": 5}
http.HandleFunc("/list", db.list)
http.HandleFunc("/price", db.price)
log.Fatal(http.ListenAndServe('"localhost:8000", ))



WG —AFEORT RERNE1TY PRI > webR & & £ — N 09 A FE A AF—
4~handler » A7 A B handler £ B € 42 R & X Mhandlerh & 89 E € iF KL TR R T &
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%43 741 ¢ ¥ @ shighandlerik R T AQIE » R B » B34 M Fh B E1E K o Blde > —
AT A /update?item=socks&price=6 ﬁﬁiﬁ/j’»é\ﬁﬁ%ﬁfiﬁr/%—‘?ﬁ"/l\ﬂf‘%éﬁfﬁiﬁﬁ'ﬂé’rXi/l\ﬂrl'g
5o T B A BT R & — AR o (FEE T RAME AT AT F R £ 69 9 A )
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7.8. erroriz

MR P G480 B O Z R B Aeid B LA AL TR Lerrork & » @ LR A MBEC KT A4
Z o IR EEsk £interface R A » INEAH — MR GRS A2 —F 0k

type error interface {
Error() string

3

83 — Nerrorsx 16 £ 89 7 %3k & Al errors.New: %k 3L » © 2R EAE NG 427E LR — A
#error ° # A-errors &1 2 H 447 :

package errors
func New(text string) error { return &errorString{text} }
type errorString struct { text string }

func (e *errorString) Error() string { return e.text }

A BerrorString#9 £ E —MNEMIR R IE—NFH P 0 XA TR R R GHIRE A

(RAZ) 9F#H o FHREA A4 LA verrorstring i# ZerrordE 2 @ EerrorString X & »
FTVABE MNew & 2 09 B A AR 5B T — MR 69 Fe TALE R TAB Rl 89 2 6] - KM FRRETR
fyerrort] 4eio. EOF f» — AN RI4F 7 48 F] 45 1% 7 & 6 error b iz G 48 5 o

fmt.Println(errors.New("EOF") == errors.New("EOF"))

i Flerrors.New & £ Z 38 F # V69 > B A H — A7 1% 6941 K & &fmt.Errorf » €& 242 F 4
BRI RNG EREFZSETFAEE -

package fmt

import "errors"

func Errorf(format string, args ...interface{}) error {
return errors.New(Sprintf(format, args...))

}

& *errorstring T AE A K ] 8GR XA o 2L IERA E—A © Blde o syscall L3RBT Go
EZREAATAAPIc EEANAFE L L —AFHerrordE 0 893 F £ A Erro » # L&
UnixF & L > Ermo®Errorzs A 4 — A FH EEAFPERBEEH L 2 TER RO



package syscall
type Errno uintptr // operating system error code

var errors = [...]string{
"operation not permitted", // EPERM
"no such file or directory", // ENOENT
"no such process", // ESRCH
// ...

func (e Errno) Error() string {
if 0 <= int(e) && int(e) < (errors) {
return errors[e]

3

return fmt.Sprintf("errno %d", e)

THEagiE a2 T —MEAEmofd A26 4 a44 » & FPOSIX ENOENTHK I :

var err error = syscall.Errno(2)
fmt.Println(err.Error()) // "no such file or directory"
fmt.Println(err) // "no such file or directory"

errfy B HALE) LIAEBTEF ©

err

type syscall.Errno

value 2

Figure 7.6. An interface value holding a syscall.Errno integer.
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ERF 0 BNAWE—A BB EARRX XS KIME « K014 A — 44 7Exprk & 7Gois
TPEEORAX c REBAMEDRERA 7k LAKNB BEA EHAp—k .

type Expr interface{}

~

BN RXXBETEFAESFST (IER)  —aBEF+ -0 o) —ABEFxFo+x s
P pow(x,y) * sin(x) » Frsqri(x)89 X4 5 Bldexfopitd T ; 3 RLAIET otz B0k LR E
FAF o PP A 69440 Zfloat64 XA o X T & — &k ik X694 T -

sqrt(A / pi)
pow(x, 3) + pow(y, 3)
(F - ) /

TEOAENEREBERT BEERGREXNER o VarR B AT —AT 23] o (&R
ANt 2T o) literal R R & F—AF A2 F £ o unaryfbinary R & & 7 H —
IAANBHEAAFHEERFEAEN » TERELTUAZEEGEXPprE R o call R A A T3t — 4%
F AR 5 RATVRAF] & 69fnF B R AL Apow ° sin A sqrt °

gopl.io/ch7/eval




// A Var identifies a variable, e.g., X.
type Var string

// A literal is a numeric constant, e.g., 3.141.
type literal float64

// A unary represents a unary operator expression, e.g., -X.
type unary struct {

op rune // one of '+', '-!'

X Expr

// A binary represents a binary operator expression, e.g., X+y.
type binary struct {

op rune // one of '+', '-', 6 ‘'*' /!

X, Yy Expr

// A call represents a function call expression, e.g., sin(Xx).
type call struct {

fn string // one of "pow", "sin", "sqrt"

args []Expr

ATHE— AT EHERAR » B1FE— environment T 345 % 694 F o 4F moxt & 8
18

type Env map[Var]float64

BN EEHENERTRF T L —NEvalF ik » A F XA RIEL T MHenvironment T R E &
RABME o MAFANRKXALARERIA T EH > KAVEC A ExpriED F - IAERA S
X‘U’I‘/ FFExpr > Env > FeVar£ A o w8 7 7 F BRI E 69 Rk X R AR T 8 0 & AR A4E

o

kv

type Expr interface {
// Eval returns the value of this Expr in the environment env.
Eval(env Env) float64

3}
TaEa RKRET—/EAREvals % o Vark & 693X A~ 7 7% 3t — A environment T #4753 »
o R IXANT FERA Aenvironment P LG XA F kAR E—ANEAE 0 literal £ B ASF % H

AR ] A4 o



func (v Var) Eval(env Env) float64 {
return env[v]

func (1 literal) Eval(_ Env) float64 {
return float64(1l)

unary#=binary®Eval k4% eyt L e e E Hxt £ - KRB EF Foptk A2 €k o &4
FHEBERIET KZREA—NER > BACNALZE MR EHERER - &G » call®y X
A7 kst ot Fpow o sin o A sqrt® 269 S 2 E 0 KRG RA 3t 2 Emath & F 89 Kk -

func (u unary) Eval(env Env) float64 {
switch u.op {
case '+f£':
return +u.x.Eval(env)
case '-':

return -u.x.Eval(env)

(fmt.Sprintf("unsupported unary operator: %q", u.op))

func (b binary) Eval(env Env) 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)

(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[l].Eval(env))
case "sin":
return math.Sin(c.args[0].Eval(env))
case '"sqrt":
return math.Sqrt(c.args[0].Eval(env))

(fmt.Sprintf("unsupported function call: %s", c.fn))



— T E L RK o Blde 0 —callk ik X 7T AR Fn 09 R A IR0 HR BN o A — DR
& ”ﬁﬁﬂ"k%<%#’73%—*/\unary’x%‘blnary7§ ARELATERASL AN (RE T @IEE YParse
HBE T AZAEM) o XWX SEEvals kpanic o e 8945k o I E—ANERA A
environment® £ F AL 89 Var » A &1kEvals kB — Nk 69 4R o BT A 693X S 45 R AR 7T
VAR T AT AR EEXprk A I o A RAVIET kB9 89Checkr % 89 TAE » 12 &1L &K AT 20
RKEval7 i °

T @ & TestEval & ﬁmﬁwﬂMm%*Aﬂﬂ°bﬁmT&mAﬁ h 115 3 AR B testing & 0 12
AN BB AL Emof 2 R E — N ERENS T o R IR — AN RAEF A EA
AT RLT ALK f\%v?rﬁ&/\ﬁ:\fw\m%% REZE o HF—AMREZARBL TR @
RATTHE B FER > FoARRXABAL AN T ExFyT AN LT IRGRRZI > BFEZAKREK
KRG ERKBEFERARBRE -

func TestEval(t *testing.T) {
tests := []struct {
expr string
env Env
want string

H
{"sqrt(A / pi)", Env{"A": , "pi": math.Pi}, "167"},
{"pow(x, 3) + pow(y, 3)", Env{"x": , "y": 13, "1729"},
{"pow(x, 3) + pow(y, 3)", Env{"x": 9, "y": }, "1729"3},
{"5 /79 * (F - 32)", Env{"F": -40}, "-40"},
{"5 /9 * (F - 32)", Env{"F": }, "o"},
{"5 /9 * (F - 32)", Env{"F": }, "100"},

}

var prevExpr string
for _, test := range tests {
// Print expr only when it changes.
if test.expr != prevExpr {
fmt.Printf("\n%s\n", test.expr)
prevExpr = test.expr
}
expr, err := Parse(test.expr)
if err != {
t.Error(err) // parse error
continue
}
got := fmt.Sprintf("%.69", expr.Eval(test.env))
fmt.Printf("\t%v => %s\n", test.env, got)
if got != test.want {
t.Errorf("%s.Eval() in %v = %g, want %q\n",
test.expr, test.env, got, test.want)



HTEABFGE—Fek > IMNNKX2BTEHEABRARBETRTEFHEE 4
R o REEMNZA Z R k& FParse ik » 1224 RARAE Fgo get T R XA AR T AE 33
A

go test(§11.1) 4B 47— A by MR A )

$ go test -v gopl.io/ch7/eval

ZAS-vAR IR T CATE EATA 2L XA BT PP 69 4 i 5 B UL R XA —AF 2 89 X R ] 4 T
AEAT PR 4 R A S 03X 22 X R ) Efmt.Printfi® &) 89 4 i

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

579 * (F - 32)
map[F:-40] => -40
map[F:32] => 0
map[F:212] => 100

FETA A LA GMAA A E SR EERNGEATRTR—BEHNA o £ E LK
BUBZT  ATHABBZAEBELET T LY HABFRAATAETEFRTAEN
BRIk - AIRHBIRESFHENGIRY S RN TARRGEEHIRFELST S RE
EAPAT— R\ P AR EZE X E G ETHE o

TE RAVAZEXPriE @ P3¢ m 5 — A7 ik o Check s £ —MRKNB M AL E#H S41% o KM
o a3 fvars gk o

type Expr interface {
Eval(env Env) float64

Check(vars map[Var]bool) error

AR89 Check 7 &k BT T @ o literald=Var £ & 697+ B 7 7T R k& » AT A X 2 KA 89 Check 77
F 4B E—Anilth o 5t -Funary#=binary®Check 7 % & A ERFF LT T A Rk )2
A EEH LA o MMM Tealll X A7y ke &AM XIBEE it LA XA EHA
RS REdk ks HF— N5k -



func (v Var) Check(vars map[Var]bool) error {
vars[v] =
return

func (literal) Check(vars map[Var]bool) error {
return

func (u unary) Check(vars map[Var]bool) error {
if !strings.ContainsRune("+-", u.op) {
return fmt.Errorf("unexpected unary op %q", u.op)

}

return u.x.Check(vars)

func (b binary) Check(vars map[Var]bool) error {
if !strings.ContainsRune("+-*/", b.op) {
return fmt.Errorf("unexpected binary op %q", b.op)

}
if err := b.x.Check(vars); err != {
return err
}
return b.y.Check(vars)
}
func (c call) Check(vars map[Var]bool) error {
arity, ok := numParams[c.fn]
if lok {

return fmt.Errorf("unknown function %q", c.fn)

}
if (c.args) !'= arity {
return fmt.Errorf("call to %s has %d args, want %d",

c.fn, (c.args), arity)
}
for _, arg := range c.args {
if err := arg.Check(vars); err != {
return err
}
}
return
}
var numParams = map[string]int{"pow": 2, "sin": 1, "sqrt": 1}

AV AL A B3 32] b A PR 8 S A fn BT 3 89 45 4% o Parses®idk (X ZRA L)
SR — B ik R A2 Check B $ & 4k 175 U484k o



X % 2 unexpected '%'

math.Pi unexpected '.'

ltrue unexpected '!'

"hello" unexpected '"'

log(10) unknown function "log"

sqrt(1, 2) call to sqrt has 2 args, want 1

Check 7 ikt 5 F A —MVark B &6 » INEERENZRZI XN FRINGTEL - A TR
BATHE » BEFFFHHE—NALAENAETRRTEF - AZH LR > INEEHENR
JiCheck7 xR @8y 4R » {2 X R A X7 ik 2 jaif A 6 » PTvAst T Check7r ik 3 AL 45 R 2
—MMEA S RAENGRE T R E e 51 o AR H MG IRRARLARBE—-ADAEGES o

EFI2FF » RINNEH T —MNERIFS T T REA(Xy) o A RN T AN » oEFotH

S T RE K 0 BT MR — A BT NE P bk ik X web s i BB 2%

FZIANZHE R TOEE o EATTAER Ebvars kb ER X AXARTEA—NMRAANTE xF0

yE) R R ——F PR EAIAN s BARNA T AR EFZE KR Dre FARMN AT

Check7 kB A 4 X PR 89 & & X, » I RAE L &£ T @K% 940000471 F 42
(100x100/M A& » H—AHANA ) TEREAEE -

X AMParseAndCheck s # R A T MM An i & F Fr oy T 42 ©

gopl.io/ch7/surface

import "gopl.io/ch7/eval"

func parseAndCheck(s string) (eval.Expr, error) {

if s == "" {
return , fmt.Errorf("empty expression")
}
expr, err := eval.Parse(s)
if err I= {
return , err
}
vars := (map[eval.var]bool)
if err := expr.Check(vars); err != {
return , err
}
for v := range vars {
if vl "x" && v 1= "y" && v I= "r" {
return , fmt.Errorf("undefined variable: %s", v)
}
}

return expr,



AT HREBEANwebr A o AT A KA E B M A T @& AplotFkzk » IAREA =
http.HandlerFunc#a fil 8 2 % :

func plot(w http.ResponseWriter, r *http.Request) {

r.ParseForm()

expr, err := parseAndCheck(r.Form.Get("expr"))

if err I= {
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)



gopl

 localhostB000 piot Tenpr=: %

| localhostB000/plot Teapr=s. X
&  C f | locahost8000/plot?expr=pow(2,sinly))"pow(2,sinx))/12

| o C M | localhost:B000/plot?expr=sin(x*y10)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.

ZAplotk K EATA e ELAHTTPHE R PR LY AZXF LR ECRCGUE—NANZTEHEL &
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gopl.io/ch3/surface ¥ 8 £ & &%k » #5806 B T L3 plot ¥ 89 & % 4 Bio. Writertk 4 5 % »
i A% R B 2 89 F 4 ffros.Stdout e B7.7F L= TALARF = A£83 4 thd o
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RAWZ A —AMER B O LA IRAE o Bk LA ARG (T)RARAB T £ > X Exk T
—EOHEBRTRR AR « — A RAHTRECRFAZNHERBR GBI TR

A PU &, o

BREHRMTE - F—Fr > wRBTHORATRE-ARLAREA » KERAW TR EXNHAR
HELGATHE c wREINMERDT » RRBZOERIXNAHEIE STARBCHERBET - 4
EVL o BARER G XAB ZINCHBRES Z P RFBEIRGME c e REEXRK » HT RZXA
A 29 dpanic © #] 4 :

var w io.Writer

w = 0s.Stdout

f = w.(*os.File)

C := w.(*bytes.Buffer)

B wRARMEHERUTE- B LY REEVH TR ELGXH NS LB HLET -
o RENMEERNT > HEERARRE : BNERMAL—NAAAR XA 5640
B EREREERT - aEil A —MEO XU EUM T AT T RHOREFT X » KT
TIAUARBE T EES (BFEKR) 2RERP THOENI 3 S LU fo L0935 o

AET@GE—ANRBB ZE » whrwAk 5 # os.Stdout B b €A1 HEMNE — A3 B £
A xos.File * 122 T FwAa — o . Writer £ & 2zt sh oA i ST 89 Write 7 % » Adrw T 40
RN gRead 7 ik o

var w io.Writer

w = 0s.Stdout

rw := w.(io.ReadWriter)
w = (ByteCounter)

rw = w.(io.ReadWriter)

4o RWT 5 ARAF 69 25 & —nilde a8 > AB 2 R HEWT 3 89 £ A 4
Moo BMLFAFE—AETRAEGI X (LI 7%kEE
B SEAR AR SRAE —AF > IR T 24 Tnilde o L8917 0L

BARBH ALK
) METE o BAEARIL

W = rw

=
1

rw.(io.Writer)

ZFHRENA-NEOEOHESEREFHALY  FALRNEBRTELRERE A —EHFT
By R o o R EAWTZ HINAE —NRINA RAANERGRABREF > BllodeTogE L > TR
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PRI E AR RAB

var w io.Writer = os.Stdout
f, ok := w.(*0s.File) // success: ok, f == os.Stdout
b, ok := w.(*bytes.Buffer) // failure: lok, b == nil

HIANEREAHIRELL — N L Aok R F o W RENMRIERKT » AL Lokt Zfalsefd »
B AR F TS XA RME » £ZAFFRA—MnilE *bytes.puffer XA o

EAOKEREF PP AT REARRF T @MA X o ifiE a0y Fts XAk XA EREF ¢
if f, ok := w.(*o0s.File); ok {

// ...use f...

HEAMZT RGN ZRE AT T RANSALRKROGZELEINMRRE A—AH8 A
HEE > BOATHAONREARERROM » o T @A

if w, ok := w.(*os.File); ok {
// ...use W...



71 AT RAWZ R AR AR

BE oS P L HBMEDGHIXES  NOTUARAAEMEZTHRARYK > B =ML
B4R LM AAT AR B2 38 X2 (T elifE) » AR UH (2 TR
fE) > AnALTRIE o osEL PR T X =ZAH B B FCR AL T RBER RO KRBT £ ¢

package os

func IsExist(err error) bool
func IsNotExist(err error) bool
func IsPermission(err error) bool

MIZLH| B — MR Z BB FNTREEFLERRHERZGTELSTHREINTTHE >

func IsNotExist(err error) bool {

return strings.Contains(err.Error(), "file does not exist")

12 RO ENZ BTN A —NFEEFTHTE > FTARF 7 £ H 05 A xt4a
Bl 69 R T A A 4R h B AP RE 9451270 & o AN R IRP > AR EHBZHENTFEHS
RRIESF T HEAIME ) H KA R EFT AR » {23t TR EGREEREH o

—ANET G XAERA =TT EH R Z MG 4R o os €L F T LT —APathError
KA RN A AR IBARARAE P R B 69 KK > 14 Open& 4 Deletedttf, # L& LT —4 ™
LinkError#y 4K sk 4 3 3 & 2| A A~ SUAF 8842 89 384F > 12 Symlinkf»Rename ° & T & &
os.PathError :

package o0s

type PathError struct {
Op string
Path string
Err error

}

func (e *PathError) Error() string {
return e.Op + " " + e.Path + ": " + e.Err.Error()

}



X % W R 7y A% 4 i PathError 7 ELif it 98 4412 K & 89 Error 7 ik sk o — & S PT A 6945 3% o
R PathErrorfgError7 ik 4 % 3ude i 4k 3 Bk e % 4 %1% 4 & » PathErrorty & #4R 47 7
R 57 éﬁ%%’: Wt o PR g F A R R A BT S kAR M 4% 69 AR R A DB — AR K e 7 — A
Rt s BARGERLFHETUARME S 89mY o

_, err := o0s.0pen("/no/such/file")

fmt.Println(err) // "open /no/such/file: No such file or directory"
fmt.Printf("%#v\n", err)

// Output:

// &os.PathError{Op:"open", Path:"/no/such/file", Err:0x2}

RRAZANH I REZE LRI o )40 T @R 6IsNotExist » € &1k 2 & — Mgk Fe
syscal.ENOENT(§7.8) 3 4 #» A 4% #4944 % 0s.ErrNotExist#8 5 (7T 14 £§5.4.2 F % %i0.EOF )
KA A —A *patherror ° € KR 6944 Zsyscal ENOENT##0s.ErrNotExist i F 2 — -

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

TEaXEAEHEREA

_, err := 0s.0pen("/no/such/file")
fmt.Println(os.IsNotExist(err)) // "true"

do R ZH B SR —NERGFIFE > % RPathErrort sk R B A AFfFn > 45] 4o il 1g —
Azt fmt.Errorfsk 20698 8 o R 5451738 % LA R ARAE G 0 A2 iR AR ©R B AT AT
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7.12. 3833 AW Z 19 F4T A
T @32 B 3% # Fonet/http & Fweb/R % & it 3T 5 AHTTPk F& (#]4= : "Content-
type:text/html) #9238 5484 o io.Writerd& 0 £ 69 T EwWRAHTTP AL ; BABH F ¥ &k

WA E B EAAweb#] i 8B E o

func writeHeader(w io.Writer, contentType string) error {

if _, err := w.Write([]byte("Content-Type: ")); err I= {
return err

}

if _, err := w.Write([]byte(contentType)); err != {
return err

}
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e R BT D Fnet/http L F o9 A 3k » KN BEZINEFFHOWEEHFAGH I LB LA —A
RV FAF B B a5 A WriteString 7 % 5 & AN 7 ik 2 ¥ %k o B — A le B éﬁ%‘)” o (X T REf%
= ZRF 4 — A% 0 A2 & % Rio. Writerds v 89 £ & X B 84 4.4 WriteString 7 % » £,

#@’*bytes.Buffer » *0s.File A7 *pufio.writer © )
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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)
}
return w.Write([]byte(s))
3
func writeHeader(w io.Writer, contentType string) error {
if _, err := writeString(w, "Content-Type: "); err I= {
return err
}
if _, err := writeString(w, contentType); err != {
return err
}

ATERER L » BNHEZI M EB A — A A T E & FwriteString T » ZAECKART
VABAR A B 3% B AE Ao WriteString & 2k 42 4 o 12 & &) — /N0 Writerd: 0@ B A F4F # 094 % 7
% o

A F 89 7 4 Z 4 2 T2 A & LT WriteString 7 ikt ir B o XA R T C AN ERITH
btz D o M E—ANEARER R Al 869 7 ik kT B E G AstringWriterd: 0 > R &
AT EIANAE T XA EZRG XA o €897 LA L@ AR T — ML 5 TAMBREH®
Ao R —ARAHR T @GN > KRG WriteString(s)#h 7 % 54/ F2Write([]byte(s)) A 48
Rl #93R o

interface {
io.Writer
WriteString(s string) (n int, err error)

R io.WriteStringie. & 7 B 6918% » 122 WA o) REAR VA TR A X e R e T R

BRI o T X — MR T EAGFEB XK T AHFETAGHY o 3 TGotd s 9% F > 4F
PAMERAARBEVETREMNETZTOHT > TRAAACHZEIXNGEALSARIRL
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AL & fmit. Fprintf & 20& 2 K E € T A L F R 5% Zerror 3,4 fmt.Stringerds = 6944 o /£
fmt.Fprintf R 3% » A — Mg AR FHR SR —NFTHEOTHR > GET @I

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...

Yo Rxith XA AN O LA P —A o BIRH R 93 0 k@ A XALF X o 2o RAR R
o KiktycaseR F RV 2Gh—HAE AR RQEHAGELCER  KNTALEF12F 508
AREEZEIRY o

F—R 8 CABRAEAT A String 7 % 89 £ A i#% & fmt.Stringer ¥ 4 € 89474 » IAMTA 2B & —
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AR ARFF R G F XAER o £ 5 —4F X F > vlio.Reader * io.Writer » fmt.Stringer »
sort.Interface » http.Handler > frerror 4 27 » — N7 X R X T FHZANME D g BIRE
TR ey AR E > 2R T RE G e T R A RE W RGGRE- ERATHAZEL MR
ABRGEA L o

FoAF AR — AT AR EA BARRBBG RS F BB EANE AN ZZ LA
fjunion (B4 ) o RAWZ Ak AR F| X LR B2t H— 45 0UAF R —4 o £ AT
AP EEATERYERBFRAZIANE D ARRETH YT (WRECHTH -
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A ) # ad hoc polymorphism (4% % &) 122 EREZKCAERXLRE o st TARAEHT
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fLH B F o — AR 6] T 7T R A AL RAR XA

import "database/sql"

func listTracks(db sgl.DB, artist string, minYear, maxYear int) {
result, err := db.Exec(
"SELECT * FROM tracks WHERE artist = ? AND ? <= year AND year <= ?",
artist, minYear, maxYear)

Execs &2 MSQLF @ EH £ EWFH$ FTHHEAN?  SQLF @ E A 7L AL ME > €
BTRA—AA R — AT —AFHE o RANIEAE o A A7 XA 3 &1 7T AH B
B % SQLEAK & 3 ZAPSEHERA T F T AB LA A 4 AN T F RIEFA R 5] TR IEH £ 1915
6] o ZExecH K AL 0 KA THRAKIAB T ERIE G —DMREK > €K E NS EEE R
CHSQLT @B T °



func sqlQuote(x interface{}) string {
if x == {
return "NULL"
} else if _, ok := x.(int); ok {
return fmt.Sprintf("%d", x)
} else if _, ok := x.(uint); ok {
return fmt.Sprintf("%d", x)
} else if b, ok := x.(bool); ok {
if b {
return "TRUE"
}
return "FALSE"
} else if s, ok := x.(string); ok {
return sqlQuoteString(s) // (not shown)
} else {
(fmt.Sprintf("unexpected type %T: %v", X, X))

switchiz &7 7T ¥ fi fLif-elseft » 4o R X Aif-elsett xf — & A HAR 3 MK o — A48 ML E9type
switch (£R A X) T A XB B 2 8)if-elsest o

EEREEGH T » —AARAF X B LA Gswitchi® & — 4 - €9 F £ Zx.(type)— &
1R T x4E F @ Etype— F B& A case A —F ZAKA o —ARAF XA TEANME Y
HARERE— A% B4 A o ZAnildgcasednif x == nil IR fe » 7 B 1% MNdefault®y casefe 4o
R A Ccased F LB HFHILIL & o — /> atsqlQuotety £ A - X 7T 48 44 X Hcase :

switch x.(type) {
case : /] ...
case int, uint: // ...

case bool: // ...
case string: 70 aac
default: // ...

#7(§1.8)F 89 -&-il switchid 6 — 4% » & — M case LW 5 09 #ATH & » FF B % — AT E R 3|
B o & ANcase T 89 N ESWMAT o ¥ — AR % McaseR A A v it » case® 5 & TAFR
FTE o AATHLHA A McaseFl Bt IL & 89 1 L  default case#d 2t & € case 94 & & T A7 18
B o CRRRFHEERE ©

EBI LR K HEF o 2 Fboolfestringth SL6G 3% 4 F Sl i XA BT Z 17 MR o B
BABORRAEY > XUAX B AN BB X > €T ARRBAGEIE B — M A
caseCEAMH L E o

switch x := x.(type) { /* ... */ }



XERMNCEK I GLAX A RXAW T M THTELART LY o« fo—A
switchi& & 48l » — ’}’lﬂ‘%]‘f’ RYBET —MNEZTH AFHTIXHE LRSI E
BP X EFFR o ﬁc"/\case)&/\l‘f'i\ﬁﬁﬁ | — /R a8 3 3k o

18R X BRI X 894 BT Xk € 5 sqlQuote i # & 1E XA & 4L B Ao b9 0

func sqlQuote(x interface{}) string {
switch x := x.(type) {
case
return "NULL"
case int, uint:
return fmt.Sprintf("%d", x) // X has type interface{} here.

case bool:
if x {
return "TRUE"

}

return "FALSE"
case string:
return sqlQuoteString(x) // (not shown)

default:
(fmt.Sprintf("unexpected type %T: %v", X, X))

FEAMRAG[FF » EHENE— LA case N » T ExFr & Mcaset RAAF o il » T
Fx/Lbool#ycase T Zbool % A festring#)case F Astring £ & o ZFTA L ECHELT » T Ex
switchiz ot £ 89 XA (v ) 5 ARXAMF P2 H 2t £ —Ninterface{} © 4 % ~case &
A8 R 8 B AR B o PedeintFeuint®g 0L 0 R A X T MRS 5 896 BT o

FsqlQuotedE 2 —MEZ XA AR » LR BANRJRK AL LECH SRR LR F X Fi)—
/\caseﬂf EATRIG R s HEH «Eé’a”’/\panlcﬂi“unexpected type” /K & o B Rxoy X AT
interface{} » 12 & & 142 €1k A & —int » uint * bool * string * #=nil{& & discriminated
union (TR 5| 8% &)



7.14. =61 KT A2 89 XML AF A

%4.5% ¥ kT T 4=fT1& Flencoding/json & F #Marshal#=Unmarshal & %% 5k % JSON U A% 4% &
RGoE 8 FIE 44 o encoding/xml 424 T —ANARALEIAP] o & KA1 — A TUAE MG K
T B 4% Alencoding/xml & 2R 7 A% » 422 5 TR 5 A2 5 7 & 3L 69 © encoding/xml €404 44
T —AMEARE AT AR R APV TXMLARR o A TAz R e X ¥ > BAT & T Afe ™ £
— MR s @A & 694712 £ A — StartElement ° EndElement » CharData * ##Comment—
#— MR Zencoding/xml 8, F 89 B4R £ AL o & — A2t (*xml.Decoder). Token 7 1 ] &R & & — 4~
1#18 o

XE R 76 F X ANAPIAR X 69304 ¢

encoding/xml

package xml

type Name struct {
Local string

3

type Attr struct {
Name Name
Value string

type Token interface{}
type StartElement struct {
Name Name
Attr []JAttr

3

type EndElement struct { Name Name }
type CharData []byte
type Comment []byte

type Decoder struct{ }
func NewDecoder (io.Reader) *Decoder
func (*Decoder) Token() (Token, error)

RANRA 77 ik B9 TokendE: O 458 — AN T8 5 Bk 669 6] F o 1% 4089 3 2 4eio.Readery B 89214
BiHRCH BN G T > AR T A E BHGEZN 5 £ ZIANAEIRLFHEAN IR EA AR
Go—3adFr o AR HATIRPKSGEIRE A ESW R THTARE  mALBE o T
WA GBS R UFEA 7 ik s BN e A — M LR X Ycasef ok # 4T & I
& Mcase o FH—AcaseV A FF89F 4 o



T @ #9xmliselectiz 5 3 B AT P £ — XML XA M P A £ 89 LA TR B LA - {2 ] Ld@ iy
APl > BT ALEBA LE—RZRE 89 TV f Mk R E BRI AU A o

gopl.io/ch7/xmiselect




// Xmlselect prints the text of selected elements of an XML document.

package main

import (

"encoding/xml1"
I!fmtll

"iO"

”OS"

"strings"

func main() {

dec
var
for

// containsAll reports whether x contains the elements of vy,

:= xml.NewDecoder (o0s.Stdin)
stack []string // stack of element names
{
tok, err := dec.Token()
if err == io.EOF {
break
} else if err != nil {

fmt.Fprintf(os.Stderr, "xmlselect: %v\n", err)

0s.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,

func containsAll(x, y []string) bool {
for len(y) <= len(x) {

}

if len(y) == 0 {
return true

}

if x[o] == y[o] {
y = y[1:]

}

X = x[1:]

return false

n II)’ tOk)

in order.



#Rmain & #& F 69 /8318 5] — A StartElementt » CREAMAEO LR EE —AMRE s FHE

#:R % 3| EndElementit » I L2 RN E MK P HEE o ZAAPIRIE T StartElement#=
EndElementty 5 7] T AR R A0 LB » £ 2 £ — MER BB KT o ZHXWE% -
xmiselecti& 2] —A~CharDataif > R A S F A 5384 7R BT & 2 AT H BN AL E L AR
B e A St AR 6 TR o

Ty iTp bt Z R NAEREJVLE T2 T EH TR o CEm A ZXMLA A LA »
FEHE A THAXMLAL# R 89 o

$ go build gopl.io/chil/fetch

$ ./fetch http://www.w3.0rg/TR/2006/REC-xml11-20060816 |
./xmlselect div div h2

html body div div h2:

html body div div h2:

html body div div h2:

html body div div h2:

Introduction
Documents

Logical Structures
Physical Structures

html body div div h2: Conformance
html body div div h2: Notation
html body div div h2: References

W > o O b~ w N R

html body div div h2: Definitions for Character Normalization

3] 74T © ¥ ExmlselectiZ /5 VAR 1L 7L F AL T VAR it & AR b 3 » 7T vAid i ©11CSSHE
AN LB HHATHE ;5 Bl — MMM

< id="page" class="wide">

89 702 ¥ VAR iE IT Beid 2R, 4 class Fl B 32 A € 9.4 AR ki

%43 748 : 1A A TARICAREBAP] > % 5 — /7 ¥A13 BAE Z XML STAS o 4 33 3% A A% BT AR,
AUgEA T AT o ¥ EARAALA  CharData¥ & &A=~ XL AT/ € » 2 Element¥ &
ETEGLOTLERCINGBME - B—NMTETFTEA—ANFTRGWR

RN T @ T L3R By o

import "encoding/xml"
type Node interface{}
type CharData string
type Element struct {
Type xml.Name

Attr []xml.Attr
Children []Node
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7.15. — 3 7Z 3

5 — A B0 GO R &R AT > ABRR L— R B4 AR
KA oAb ROHRERARS 04T > CNFOE—ARRA A% - FEREAK
T RAETRRLENME | CALLA —MEITE AR o 4T AR % i (§6.6) & TR
—A KRB FEE AU FEETE ENTR o 450 RA A A KA AL Rl
R AR L 8 RATR BN A F % o

o A — ANt LR R I — AN oh o A d T B » IAARIRER
TR BIANBECFLEE—MHRGET o« IFEFALT » —ANE LT HBRARAN GG —NMF7
X o

RNALEGOEEFRALIANRESHRA LA —ME O A AE T » 1L L2 NAEEH
EHERmT PG LR c BRARA E I EHE 7 * (4% Foio.Writer &, fmt.Stringer—
HRAA—A) QEIGFED o BHOGRD AN » B R HHL o T H Rt —
A3 69 4% £ 352 ask only for what you need ( 2% EREH AT )

KM ZRT stmethodsfeE o 8% 3] 342 - GoiE 5 M @ é) ot £ M AR B4 X 3 R4F » (123X 3
Tk E R R AR 3 — R A& o RARIEATEMA & M B MR — 3 % 5 269 REAH €N

BT ML » RIEKGLIE XV LAZIH - LR—T » £AH A ELFHH]T F Hinput.ScaniX
O R A AR =R 0 5 AR R Z-E 4 69 & B0R A defmt. Printf o



#N\Z Goroutines#Channels

FRBFIRAN#ITE MESZHAES MERFORE  FEAEFTHMELETE - Weblk
FEL—RREET L7 R o TR T ilappa B 0 P 5@ Rl T 25 & AT 4 F
THHAE S AW Z15 R o B TR LML TRk T EmE- LA HR
K BB AR08 AR 2 R A LA A AT FEAAE E 69 % AMA%S o THFAAUEG M R8BS A1 /2 A IF
BB K -

GoiEF Tyt KA F T U Ay F Bk £33 o A% Mgoroutinefrchannel » & X0 5@

1% # #2”(communicating sequential processes) 3 4 4 £k 4 CSP  CSP & —#+ I 4X 89 7 & % #2
BA X AR AR P AE A TRl 693847 52 49] (goroutine) P 4E i 0 RE KX Z#E N TIHAZE
MRBEE—FTHIF c FOFREFAMEANFRER  2EBEINE > wREFEALEH L
RIEE “P BERHARBRFYGETREEIRE L o« FOTLLRANB—LFLBFF RGN
o T ok o

K%Gmﬁ%i%i%aﬁzﬁﬁﬁ'Zrﬂ4%%ﬂﬂﬂ%iﬁ EAARE A EABARS P
T A% B9 B AR AR 3T oA AT IR AR R EF—RERAR > EHEMM S E—
Bk B H X AAE T P AEES o



8.1. Goroutines

£GoEE T 0 H— IR 8 IAT £ L 4E—goroutine © B E BEG—MNEFA RA KK
—ANREBITE AR BER > BRANRLRAAA LA GIRER K FR o — ARG
P AL P —ANRE s REBRRR A4 wRAEFF &4 % Agoroutine > & H
SR R T A A Al — 2] o B LAk B A0 — ML

Yo RARAE R AR A AR L TE T R EAZ > IR 2R T AR £ Hdegoroutine X HutE —
BAL > BAERRTAE B —LEHGFRF T o goroutinefe AR K R 3| 2/£9.8%F F# o

L A5 R HE o L ERERE— £ R 89 goroutine T £ 47 » &A™ Emain goroutine ° #f
#1goroutine s Al goid & kA1 k% L > goiE ) & — ALl 89 KA R F E A AT Ae L x4
Fgo © goid ] 24k 1B & F 89 K F i — AN F el 89 goroutine F E4T o mgoiE &) A g S illik ik

0
go f()

T @ 894 -F » main goroutinel§ i B JE i AR AL F| 89 FASAN L EAE o i Tt K HE A
B FARIETAR S K0 2 A BAVARIE R P A B — AT LadAr iR ok R BRI A
FEFEBAT 0 FTARM— A3 3 6 B AR

gopl.io/ch8/spinner




func main() {
go spinner( * time.Millisecond)
const n =
fibN := fib(n) // slow
fmt.Printf("\rFibonacci(%d) = %d\n", n, fibN)
}

func spinner(delay time.Duration) {
for {
for _, r := range "-\|/" {
fmt.Printf("\r%c", r)
time.Sleep(delay)

3

func fib(x int) int {
if x <2 {

return x
}
return fib(x-1) + fib(x-2)
}
#H&E LT T ILAZ G » fib(45)89 18 F R IR » H BT 4R

Fibonacci(45) = 1134903170

Jo ERXFRE o £ RHFREH ﬁﬁﬁéﬁgoroutlnefﬁ‘ﬁ/\wﬁ HATH  REFEE o RT RIS
iikth RELBLEREFZ I BHEL éﬁ%%ﬁﬁ/};— £49% 1k — ~goroutine sk AT BT 5 — AN 89 34,
17 2R G TTUAF B —Ab 7 Nk £IZX A B 89 » 3@ goroutine X 18] 893813 k1t — 4>
goroutinei K & #9goroutine » 1L H /T\é’lgoroutlne B AT 4% RIAT o

15

BT EH A A L8 BT TRAT S > spinningfe JE AR ZEG I - 0 F £ 5
by AP o A2 A BB A B B AT o



8.2. T~ H|: 7 & &)Clock/R %

MERBEEIFAAKRILIEFO—MNAR o I TREE A REVGF LR FRLER S EFGH
Jpo REEZ MR A THWRZGE P 3 o AADTF o RAIT2 QoI5 S Mnet &
ORMERE—ANMEEPBRERE BT GERAH » £ib®mER @724 ATCP » UDP
R4 Unix domain sockets ° /& % — = ¥ £411¢ A i #9net/http &2 L8 7 % » &L H Znetér iy —
o

>\,Q

B8 F — M FZ— DR HAT ARG S > EoFR— 4K Saret R 53] % P i .

!

gopl.io/ch8/clock1




// Clockl is a TCP server that periodically writes the time.
package main

import (
nig"
"log"
"net"
"time"
)
func main() {
listener, err := net.Listen("tcp", "localhost:8000")
if err 1= {
log.Fatal(err)
}
for {
conn, err := listener.Accept()
if err 1= {
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 1= {
return // e.g., client disconnected
}

time.Sleep(1 * time.Second)

Listen %% 6] Z T —/ net.Listener®y st % » I Z AR HF—AM&s# o LB kogEH > £
AT Z&ATA 89 ZTCP#localhost:80005% 2 - listenerst % #9Accepts &4 AHEMHEE » A 3|
— AN E R 0 KRG LR E — /M net.Connxt £k A R AEHE o

handleConn & # 24 3B — T & P on k3% o £ —AMorf IR F > Atime.Now() iR Bt & A]
B % > RBEBEZ P % o &t Thet.ConnEH TioWriter#: 2 » N TREEGEBEARNZE - &
N A—BEPAT » BRI BEANKRK o RTHRGRBEALR P 58 THBTTEHE o IFFHFALT
handleConn &%k 4 MdeferiA Al X MR 5 S 69 %4 » RERE B £ [ » e FHET A%
FEER



time.Time.Format7 484 T —#p 48 X AL B MAFe bt 1043 809 7 X, o B 89 54T — M AL AR
AR IR e AT kA% XA 1] 5 3 44 AL AL AR IR %€ 4 Mon Jan 2 03:04:05PM 2006 UTC-0700 °
HEAHA(RIL» Aty » —AABFE LK » %) o TRAREF O XK A4 7 @ MHAR 3
BRI AR T G35 AN S E R A A XTI o £ L@ TFFRMNRART
B~ 9 Fefr o time L 22 L TR £ A7 A0 R X, 0 tdetime. RFC1123 o /2 # /748 X AL 6938
w3 Etime.Parset » A 2| R A£ 69 R % o (FiE © B AgoB AL BIET ALK E
— AT o o REF R XALFF S Z1A28 T34 58K XFUTC-0700 » @ R
CIEEMEY-m-d Hiis—# » 3R T & ZT UM 123456749 7 X kel o 24T i)

ATHRESTELOREE » ENTFR-AZ P mALT > donetcati T A (ncwr 4) » BAT
AT A RAAT A 26 2 AR AR

$ go build gopl.io/ch8/clock1l
$ ./clockl &

$ nc localhost 8000

13:58:54

13:58:55

13:58:56

13:58:57

AC

FPmE IR B E KRR R T dk 0 &A1 Control+Ck F BT & P 5% 89 4T > £ Unix £ 4
Lo RAEFHNCRENG AL o mRRGRLRA EncE AT R > R A Atelnetsk 5 I F 4 49
R AT U KA T @G ANAgoF 69 i £ d9telneti2 5 » i net.Dial®t T A i &£ 3u4]
#E—ANTCP# # :

gopl.io/ch8/netcat1




package main

import (
nigh
"log"
"net"

”OS”

)

func main() {
conn, err := net.Dial("tcp", "localhost:8000")
if err 1= {
log.Fatal(err)
}

defer conn.Close()
mustCopy(os.Stdout, conn)

3

func mustCopy(dst io.Writer, src io.Reader) {
if _, err := io.Copy(dst, src); err != {
log.Fatal(err)

BT SINE T RIS > FH RGN ES 3z embF - # #lend of filety &4
RFE K AR o mustCopyk Nk RN AT éﬁft"ﬁ’]%‘?’?gﬁ/\}ﬂ 3| o ﬁﬁ’m’l] F B 32 47 A A~
BPHFBT—AMNR > LETUFAANLRE D TRHEALYZLFH—AME > £

B 7 — AN Hr

$ go build gopl.io/ch8/netcat1l

$ ./netcat1l
13:58:54 $ ./netcatl
13:58:55
13:58:56
nC
13:58:57
13:58:58
13:58:59
nC

$ killall clock1

Killall 42~ & — A Unix$ 47 LA » TURA THBRL XA L FILERAHE o

BoANBPHLRELRE AR P AR » TR E 54T 58 J6 AT 3 B A KA
E%%%éﬁ Bl —Bt R RAE R —ANE P spiEdE o &mgﬁﬁ%%ﬁﬁ%ﬁﬂm¢&m’

A X FHH K 1 £handleConn & F 1 F 69 377 38 Jego K4 F » 1L & —KhandleConn &9 i A}
i&)\——/x\éiziéﬁgoroutine °



gopl.io/ch8/clock2

for {
conn, err := listener.Accept()
if err I= {
log.Print(err)
continue

}

go handleConn(conn)

A S ANE P 5% T AR B 3B B/ T

$ go build gopl.io/ch8/clock2

$ ./clock2 &

$ go build gopl.io/ch8/netcatl

$ ./netcatl

14:02:54 $ ./netcatl
14:02:55 14:02:55
14:02:56 14:02:56
14:02:57 AC

14:02:58

14:02:59 $ ./netcatl
14:03:00 14:03:00
14:03:01 14:03:01

nC 14:03:02

AC
$ killall clock2

%42 8.1 : f5#clock2k X HEANS AN H 25 » KB 5 —clockwall 9425 » EAEF T
AR5 % Nclock/R 4 B84 > MSME R PRt » A ALE—MEBF—KRILFTHAMR
SECRMER > RMTRELXEHIAFTEEI G4 c WRIEAREZESAXNGRE S
TAREE > LI BREEIBAETENONE L@ ;s KA LER—6ME Lg% ATRRE LB -
FEEH B AR BREATETRRGHR o T @ZH :

$ TZ=US/Eastern ./clock2 -port 8010 &
$ Tz=Asia/Tokyo ./clock2 -port 8020 &
$ TZ=Europe/London ./clock2 -port 8030 &
$ clockwall NewYork=localhost:8010 Tokyo=localhost:8020 London=localhost:8030

%782 FA—NHEFTPIRS B « BH BB AMITE P kRt —Edd o Wbcdd 4R
# B F 0 Isk7 & B R A getfrsend k% 5 LA » close sk % Hl & 3 o AR 7T vA Al Az A 89 ftp
TERIEAFEP I RALTUAA TERL—A o
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8.3. =1: X 9Echo/R %

clock/ % % 4 — /& A48 & Az — goroutine © £ AT F KA1 26l —Mechoh & » TR
SN EHT £HF % Mgoroutine °© K % Ftecho/R AR &R AT HEIRE 69 A K » RRT
& 3 A ] # #9handleConn & 2 AT 89 — 4 -

func handleConn(c net.Conn) {
io.Copy(c, c)
c.Close()

— N2 A FHZecho/R 5 2 %R — A~ £ R egechoty“Eeh” » i H—F4 2 M K EHELLO%
RTEF/K B2 — PRIERBE— N B tgHello » KB — 25 FHE
hello& & 7 & #1# T A EH % - 4 T @XAMRAhandleConn(iFiE © £FMEH R X
) :

gopl.io/ch8/reverb1

func echo(c net.Conn, shout string, delay time.Duration) {
fmt.Fprintln(c, "\t", strings.ToUpper(shout))
time.Sleep(delay)
fmt.Fprintln(c, "\t", shout)
time.Sleep(delay)
fmt.Fprintln(c, "\t", strings.ToLower (shout))

3

func handleConn(c net.Conn) {
input := bufio.NewScanner(c)
for input.Scan() {
echo(c, input.Text(), 1*time.Second)

}

c.Close()

BMNEZABENOBEPHARTF » BHECHTRERELRGRAIRE S » R £33 609K
WA B SR b o RARRATA TR R 5 —AMNMFs

gopl.io/ch8/netcat2




func main() {
conn, err := net.Dial("tcp", "localhost:8000")
if err I= {
log.Fatal(err)
}

defer conn.Close()
go mustCopy(os.Stdout, conn)
mustCopy(conn, o0s.Stdin)

% main goroutine A4z M 3 AR P R B A B L R E AR B 0 B —Agoroutine 215 AL
TR %3 69°A & © Zmain goroutine st 3| sy A 2Lk it > Bl4e » A P 12 435 F 4% T Control-
D(*D) » Z£windows_t&Control-Z » X Bt #2532k 41k » R%& L € goroutine ¥ i& A # 47 F #)
£% o (#£8.4.1F 51 A T channelsd &1 4 G fTiL 25 SR AL R) o

TEENREF » BPROGMAALLN T RERG AL A BHRRRIN LT o BPH
B AR 5 B =R 1E

“>

$ go build gopl.io/ch8/reverbil
$ ./reverbl &
$ go build gopl.io/ch8/netcat2
$ ./netcat2
Hello?
HELLO?
Hello?
hello?
Is there anybody there?
IS THERE ANYBODY THERE?
Yooo-hooo!
Is there anybody there?
is there anybody there?
YO00-HOO0O0!
Yooo-hooo!
y000-hooo!
AD
$ killall reverbl

ERBE P %69 F = Kshoutde AT — shoutsd I TR AT — A & H B A L » LA ALk T2 4F
Fl L7 o B LA Elvh i %A AW = Kshouthy @ B A A m by o A T HPLE #5769

Eef 0 KATE R E % 8ggoroutine R F 1 o IERMNKA—REE ZgoX MX41 T >
R FATA B kA Aecho :

gopl.io/ch8/reverb2




func handleConn(c net.Conn) {
input := bufio.NewScanner(c)
for input.Scan() {
go echo(c, input.Text(), 1*time.Second)

}

c.Close()

go/5 Bk 89 H 3 #) S F A £ goiE 4] B & HATEH AR K AE 5 B hinput. Text() 4 Z main goroutine ¥ 4%
R e MESREFEALLEHAREERLTALT :

$ go build gopl.io/ch8/reverb2
$ ./reverb2 &
$ ./netcat2
Is there anybody there?
IS THERE ANYBODY THERE?
Yooo-hooo!
Is there anybody there?
Y000-HO000!
is there anybody there?
Yooo-hooo!
y000-hooo!
AD
$ killall reverb2

LRFERMALFTARLESGAF PR ER FEELRENERRLTRAM I > iR
A1 L8 8 5 A go XA M M ik o K RATE Qo RALHM RN » FRIEEEE
net.Conn¥ 8 7 A FF AR N EEL L FEEFTREHLVRHLA L RLE o &
e T —%FiFmbif it R -



8.4. Channels

4o & . goroutine £ Goi& 5 #2 /7 9 7 R 1K 694% » A8 Zchannels 1] & €1 8] 8 @45 b o — A
channel & —ANEAZ LA o B 7T A1k — A goroutineid i € 4 5 — A goroutine X £ 4615 & &4
channel#f A — AN 455k 69 £ A » 43k Zchannels ™ & 3% 238 69 £ A o —ANTT AR Zint X A 238

#channel—#% 5 # chan int °

1% A A B fymake R %k » &A1 L8] —Achannel :
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func main() {
conn, err := net.Dial("tcp", "localhost:8000")
if err I= {
log.Fatal(err)
}

done := (chan struct{})
go func() {
io.Copy(os.Stdout, conn)
log.Println("done™)
done <- struct{}{}
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mustCopy(conn, o0s.Stdin)
conn.Close()
<-done
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Figure 8.1. A three-stage pipeline.
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gopl.io/ch8/pipeline 1

func main() {

naturals := (chan int)
squares := (chan int)
// Counter
go func() {

for x = 0; ; x++ {

naturals <- X
}
10

// Squarer

go func() {
for {

X := <-naturals
squares <- X * x
}
10

// Printer (in main goroutine)
for {
fmt.Println(<-squares)

}
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A % 18 T Channels R & % R 69 2% 5] 1% 4o {7 2 3L %R, ?



do R AR S0 il » AR 5 B MEH R A K 5l channel )3 + T Akl LA S LA 5
RO T RN A M 8 0 B AR T oAk R s B 80 A S 45 o T i A #close
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go func() {
for {
X, ok := <-naturals
if lok {
break
}

squares <- X * x

(squares)
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func main() {

naturals := (chan int)
squares := (chan int)
go func() {

for x := 0; x < ;o x++ {

naturals <- X

(naturals)

10

go func() {
for x := range naturals {

squares <- X * x

(squares)

10

for x := range squares {
fmt.Println(x)
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8.4.3. £ 7 ¥ #Channel
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func counter(out chan int)
func squarer(out, in chan int)
func printer(in chan int)
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func counter(out chan<- int) {

for x 1= 0; x < ;ox++ {
out <- X
}
(out)
}
func squarer(out chan<- int, in <-chan int) {
for v := range in {
out <- v * v
}
(out)
}
func printer(in <-chan int) {
for v := range in {
fmt.Println(v)
}
}
func main() {
naturals := (chan int)
squares := (chan int)

go counter(naturals)
go squarer(squares, naturals)
printer(squares)
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Figure 8.2. An empty buffered channel.
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Figure 8.3. A full buffered channel.
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fmt.Println(<-ch)



AR Zchannel 89 % 4 A7) 4 R A #H LT AEEE (E8.4) » Akt Zchannel 4T 8y & 1% R 3%
BB A 2R AEE - LM X > channel 8 & 4 I\ 7| #7483 T 4 W= & 3% #9goroutine °

ch

_/—V “B" ]
*—

Figure 8.4. A partially full buffered channel.
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fmt.Println( (ch))
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fmt.Println(<-ch)
fmt.Println(<-ch)
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func mirroredQuery() string {
responses := (chan string, 3)
go func() { responses <- request("asia.gopl.io") }()
go func() { responses <- request("europe.gopl.io") }()
go func() { responses <- request("americas.gopl.io") }()
return <-responses

}

func request(hostname string) (response string) { }
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8.5. JF & 9 {/& 31

AFF s NS WE LA REFITHEIFERGF LIFLEEY - KNEGEENARTHEK
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gopl.io/ch8/thumbnail

package thumbnail
// ImageFile reads an image from infile and writes
// a thumbnail-size version of it in the same directory.

// 1t returns the generated file name, e.g., "foo.thumb.jpg".
func ImageFile(infile string) (string, error)

T@i s ERER— LR XL FAFE—KRAR AR E%A

gopl.io/ch8/thumbnail

// makeThumbnails makes thumbnails of the specified files.
func makeThumbnails(filenames []string) {
for _, f := range filenames {
if _, err := thumbnail.ImageFile(f); err != {
log.Println(err)
}

EABRMNAEMHGNF X FR > RAE—ANE R QM RER LB R QL ZREAT
P sk 580G o AR XA T ] RRAR A AR R 5 G ) R AR 5 AT MR (R
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A AT o

// NOTE: incorrect!
func makeThumbnails2(filenames []string) {
for _, f := range filenames {
go thumbnail.ImageFile(f) // NOTE: ignoring errors

}
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func makeThumbnails3(filenames []string) {
ch := (chan struct{})

for _, f := range filenames {

go func(f string) {
thumbnail.ImageFile(f)
ch <- struct{}{}

3(F)
b

for range filenames {
<-ch

}

EBRMNBGEEA—NERXGTZELT R AR LABFGR LT FNA @

for _, f := range filenames {

go func() {
thumbnail.ImageFile(f)
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// makeThumbnails4 makes thumbnails for the specified files in parallel.
// It returns an error if any step failed.
func makeThumbnails4(filenames []string) error {

errors := (chan error)

for _, f := range filenames {
go func(f string) {
_, err := thumbnail.ImageFile(f)
errors <- err

3(F)
}
for range filenames {
if err := <-errors; err != {
return err // NOTE: incorrect: goroutine leak!
}
}
return
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// makeThumbnails5 makes thumbnails for the specified files in parallel.
// It returns the generated file names in an arbitrary order,
// or an error if any step failed.
func makeThumbnails5(filenames []string) (thumbfiles []string, err error) {
type item struct {
thumbfile string

err error
}
ch := (chan 1item, (filenames))
for _, f := range filenames {
go func(f string) {
var it item
it.thumbfile, it.err = thumbnail.ImageFile(f)
ch <- it
3(F)
}
for range filenames {
it := <-ch
if it.err I= {
return , it.err
}
thumbfiles = (thumbfiles, it.thumbfile)

return thumbfiles,
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func makeThumbnails6(filenames <-chan string) int64 {
sizes := (chan int64)
var wg sync.WaitGroup
for f := range filenames {
wg.Add (1)

go func(f string) {
defer wg.Done()
thumb, err := thumbnail.ImageFile(f)
if err I= {
log.Println(err)

return
b
info, _ := os.Stat(thumb)
sizes <- info.Size()
3(F)
}
go func() {
wg.Wait()
(sizes)
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var total int64
for size := range sizes {
total += size

}

return total
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E workers
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B \wser
send 1
” Done
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[=] send
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3
b= send
- Done
Wait is complete

Figure 8.5. The sequence of events in makeThumbnailsé.
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8.6. = #l: 7+ X tyWeb /& &

E56F F o KAV T —/ANF £ ogwebse & » Abfs(/ B )& RINBEANF 3L o £ K
oo RATRTERZ A XA £ FHATL » A H— A Ik 2 9 IRELA & T A HATHATIO » kK
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gopl.io/ch8/crawl1

func crawl(url string) []string {
fmt.Println(url)
list, err := links.Extract(url)
if err I= {
log.Print(err)

}

return list

I K A5.6F P t9breadthFirst()” B AL o) R4 o 42 AT —4 » —PworklistZ—Me & T &%
ARG AF YT > B—AAEBE—AFEIRRGURLY] A » R L — R &A1 A channel &
Hslice kB IZ AT o & —Axfcrawl 89 18 AR & /£ 4471 B T éggoroutine F # 47 B & defbf]
I3 8945 3 & 1% Elworklist ©

func main() {
worklist := (chan []string)

go func() { worklist <- os.Args[1:] }()

seen := (map[string]bool)
for list := range worklist {
for _, 1link := range list {
if !seen[link] {
seen[link] =

go func(link string) {
worklist <- crawl(link)
}(1ink)

E & X 2 g crawl AT £ g goroutine & 4 link A A4 — A~ B X 69 St A > k8t MBI T F P R"89
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$ go build gopl.io/ch8/crawlil
$ ./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

T o MG

R 45X A —MEAR L (IDNSER KK > BpiE ARG T 74
T H—ANRALIT I A

FEEBRTRA  IMF—REQETREMEEE > £
R&] > B 32T /278 M net.Dial R DNS & 3K, & I X A% 89 1] 22 o

BN EAERZRMEBHAITT o £5 ARMATIATZNZ2GEE  BATEE L &
HAREREH —ALRFEE > RoCPUZ ST ATRF R T & > o tRe9 52 & 4 1
Fo g S BURA] T AR 69 R EIORAEM R » Wt RS H TRHA TR T RZBE LR > K
HAMRE—MwebR 9IRS B Z LRFF o AT MAZANFERA » RATTARB F LA 7 AT
F 69 TR kAR Z & 2 B LAY EATIRGE o 2 T RAVEGH] T k0L 0 & 6 £ 09 7 & 30 A TR A 24
links.Extract/z Fl — B A 5% % R4 A BRI n XA » X ZEnAfdaglimit-20 » —AZHF LT o &=
—AREERBEFAZBDZ—ANEE s RESAZAEFE » T 2AFHFHOBEAZNEN(F
E L ARFIRAEIRR)

KATVT AR — A 5 F R4l #9buffered channel k42 4] 3 & » X EMTRE AL LTS5
FWA o WA L 0 channel Z#nA~E 4 X &An AT A4 3 R 2 69 token(GRATIE) » I
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gopl.io/ch8/crawl2




// tokens is a counting semaphore used to
// enforce a limit of 20 concurrent requests.
var tokens = (chan struct{}, )

func crawl(url string) []string {
fmt.Println(url)
tokens <- struct{}{} // acquire a token
list, err := links.Extract(url)
<-tokens // release the token
if err 1= {

log.Print(err)

}

return list

B AR E XN AKZA RS s B C R IRE| T AT A 4e it AT &£ B 694k 3E o (&
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goroutine /£ & A7 i & i £ fEIR o

func main() {
worklist := (chan []string)
var n int // number of pending sends to worklist

// Start with the command-line arguments.
n++

go func() { worklist <- os.Args[1:] }()

// Crawl the web concurrently.
seen := (map[string]bool)

for ; n>0; n-- {

list := <-worklist
for _, 1link := range list {
if !seen[link] {
seen[link] =
n++

go func(link string) {
worklist <- crawl(link)
}(1link)
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func main() {
worklist := (chan []string) // lists of URLs, may have duplicates
unseenLinks := (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; 1< ;i {
go func() {
for link := range unseenLinks {
foundLinks := crawl(1link)

go func() { worklist <- foundLinks }()

30
b

// The main goroutine de-duplicates worklist items
// and sends the unseen ones to the crawlers.

seen := (map[string]bool)
for 1list := range worklist {
for _, 1link := range list {
if !seen[link] {
seen[link] =

unseenLinks <- link
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7z 46 /& K% Handling 1 Million Requests per Minute with Go °


http://marcio.io/2015/07/handling-1-million-requests-per-minute-with-golang/

7. X Tselectt) % % 5 JH

T @ 8942 5 3 4T K AT & 4169487 8F o time. Tick % 203 ® — 4 channel » 425 £ 8 3 H g —
Mt E —HEX A Nchannel R EFHF o H—NFHGEL—ANRAK FTEAZLHLL

gopl.io/ch8/countdown1

func main() {
fmt.Println("Commencing countdown.")
tick := time.Tick(1l * time.Second)
for countdown := ; countdown > 0; countdown-- {
fmt.Println(countdown)
<-tick

}
launch()

I AV Z AL L AF L BITTEF 5 AP % Treturnd i B4 F BT R4 AAE - Bk > &R
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gopl.io/ch8/countdown?2

abort := (chan struct{})

go func() {
0s.Stdin.Read( ([Ibyte, 1))
abort <- struct{}{}
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select {
case <-chi:

// ...
case X := <-ch2:
// ...use X...

case ch3 <- y:
/] ...
default:
/] ...
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func main() {
// ...create abort channel...

fmt.Println("Commencing countdown. Press return to abort.")
select {
case <-time.After( * time.Second):
// Do nothing.
case <-abort:
fmt.Println("Launch aborted!")
return

}
launch()
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ch := (chan int, 1)

for i := 0; 1 < 10; i++ {
select {
case X := <-ch:

fmt.Println(x)
case ch <- 1i:

}

4o % Acase Bl Bt #h 4 B 5 select4 ML 42 — AN AT » XA R AR IEH— A channel#T A F
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gopl.io/ch8/countdown3

func main() {

fmt.Println("Commencing countdown. Press return to abort.")
tick := time.Tick(1l * time.Second)
for countdown := ; countdown > 0; countdown-- {
fmt.Println(countdown)
select {
case <-tick:

case <-abort:
fmt.Println("Launch aborted!")
return

}

}
launch()
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ticker := time.NewTicker (1 * time.Second)
<-ticker.C // receive from the ticker's channel
ticker.Stop() // cause the ticker's goroutine to terminate
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select {

case <-abort:
fmt.Printf("Launch aborted!\n")
return

default:
// do nothing

channel ) £ 48 & nil o 4 212 R TAF LA 41 0 niléchannel A BT 4E 4L 2 A — & R 4L 8 o
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gopl.io/ch8/du1

func walkDir (dir string, fileSizes chan<- int64) {
for _, entry := range dirents(dir) {
if entry.IsDir() {
subdir := filepath.Join(dir, entry.Name())
walkDir (subdir, fileSizes)
} else {
fileSizes <- entry.Size()

}

func dirents(dir string) []os.FileInfo {

entries, err := ioutil.ReadDir(dir)

if err I= {
fmt.Fprintf(os.Stderr, "dul: %v\n'", err)
return

}

return entries

joutil. ReadDir & %k 2318 & — /~os.FileInfo £ & #Jslice » os.Filelnfo £ & 4. % 0s.StatiX 4~ & 89
BEME o st HE—ANFH EZMm S > walkDira# 3@ AL A & » Lot — A ULt )2
A o walkDir % 2k & GfileSizesiX Nchannel X £ — &5 & o XL H B OA T IHGFF R o

T@eg £ &K% > AT A Agoroutine ° & & 89 goroutineRl A walkDir sk i 75 4 447 4 éﬁf:k*‘/l\
42 3t k% % HfileSizes X 4~channel ° Egoroutine 4 #f £ M channel T &0 B 69 T K 13 47
R s o EAe o



package main

import (
"flag"
"fmt"
"io/ioutil"
"og"
"path/filepath"

func main() {
// Determine the initial directories.
flag.Parse()
roots := flag.Args()
if (roots) == {
roots = []string{"."}

}
// Traverse the file tree.
fileSizes := (chan int64)
go func() {
for _, root := range roots {

walkDir(root, fileSizes)

(fileSizes)
10

// Print the results.

var nfiles, nbytes int64

for size := range fileSizes {
nfiles++
nbytes += size

}

printDiskUsage(nfiles, nbytes)

func printDiskUsage(nfiles, nbytes int64) {
fmt.Printf("%d files %.1f GB\n", nfiles, float64(nbytes)/ )

BAFEF AT R AT FAERKE A o

$ go build gopl.io/ch8/duil
$ ./dul $HOME /usr /bin /etc
213201 files 62.7 GB
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gopl.io/ch8/du2

var verbose = flag.Bool("v", , ""show verbose progress messages")

func main() {

var tick <-chan time.Time
if *verbose {
tick = time.Tick( * time.Millisecond)
}
var nfiles, nbytes int64
loop:
for {
select {
case size, ok := <-fileSizes:
if tok {
break loop
}
nfiles++
nbytes += size
case <-tick:
printDiskUsage(nfiles, nbytes)
}
}

printDiskUsage(nfiles, nbytes)
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$ 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

R ZAALPE LA ERKI A &8 R o £k xfwalkDirf FFATIL A 2 AT 2 5] 89 R A >
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gopl.io/ch8/du3

func main() {

fileSizes := (chan int64)
var n sync.WaitGroup
for _, root := range roots {
n.Add(1)
go walkDir(root, &n, fileSizes)
}
go func() {
n.Wait()
(fileSizes)
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}

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<- int64) {
defer n.Done()
for _, entry := range dirents(dir) {
if entry.IsDir() {
n.Add(1)
subdir := filepath.Join(dir, entry.Name())
go walkDir(subdir, n, fileSizes)
} else {
fileSizes <- entry.Size()

}
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// 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) []os.FileInfo {

sema <- struct{}{} // acquire token
defer func() { <-sema }() // release token
A7 oo
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i;ﬁbgoroutine“l’ CEA—RETEET > 24 FHKAM Y channel E 89 F 4+ 4 thgoroutine iE

BHEFHEMNOZLEZEERAE - 5 —7 @ wRIX Wgoroutine LA K T H B89
goroutme » ZA189channel 2894 B X K F T » PT AR goroutine T A & & ik 3l 51 1B 1 4
B0 — MR RT &A1 R 4B £ — A2 BARF %V Agoroutine £ B4 &8 o Boh s %
—/~goroutine }kabort channel 3 1L 2| —‘/\ﬁ%iéﬁ B AE ot AR AME 0 BAFERL B
goroutine®t & % & B X 513 & o A T #8454 2| &A1& B goroutine® B &9 » KA1 HF L & Fkay
¥ » ki it —channelde i & }’%éhh’vt— & Hgoroutinef 14645 AR X 4 FHH & » FHE
EHARZE s TAmERIBHFCLELEAERLT o

= e, — T &A1 % A T —Achannel# L#0H %4 T AT A © KX £ 6944 » #tEchannelZ & 69 KD
TIAZBPAR AT » F RS 7 AT o ENTREZIAIHBY E—T » kARG HFM
#| : A& #channel X %14 » f1 & X H—Achannelk #1477 4% -

RB— | MEH s RMKT AR EZHE AR —F OduieF o B 0 BRI Z— /B
#channel /\channel?/\ﬁﬁ“l’ﬂigﬁ’ﬁﬂﬁ PEEEYHERNEERRGFEERE -

KAR B E = LT =AML A K%K 0 cancelled » A 2 /2 A A 69 B 42 245038 KA o
gopl.io/ch8/du4
var done = (chan struct{})

func cancelled() bool {
select {
case <-done:
return
default:
return

}



T@&Mﬁ%*AMﬁ&%km?uﬁmaﬁmeM"x#kﬁﬁﬁﬂ% B om0y
7 o BB HMAMIEE (Ve Al P 32T @£ 4E) > X goroutinest &I BLH 4 &l T X
donef#ychannel)” #& 8 % °

go func() {
0s.Stdin.Read( ([]byte, 1))
(done)
10)

A HATF B4R KA éﬁgoroutine%iﬂli‘ﬁ #47°f 2 o Z£main goroutine ¥ » &A% e T select
8 % = {~casei® 4] » £ X Mdone channel P 3K A & o 4o R X M caseh ik & 691E » fEselect?)]
By RHZEBP 23R W 5 {27k 4 R Z AT KA1 F e fileSizes channel ¥ 89 A 2“3 % » f£channel# %

FZ 8] » & F 3BT A o X AE T vAPR1E xtwalkDirtg 18 i R &% @ fileSizes X %13 & FL &% >
T VAR A HL 7R, ©

for {
select {
case <-done:

for range fileSizes {

}

return

case size, ok := <-fileSizes:

}

walkDiri 4 goroutlne*ﬁé AR TWIH RS » R RAEM R EGE2EERT » F A
TR 9P 0 F 1 o XA RNV PTA FEBUH F 426 4] 12 89 goroutine 2 & 4 B4R 1E o

func walkDir(dir string, n *sync.WaitGroup, fileSizes chan<- int64) {
defer n.Done()

if cancelled() {

return
}
for _, entry := range dirents(dir) {
}

fewalkDir & £ 69 B 3 F KA BUH RS BATA W T AH kA B9 B4 o 7T VA%E %2 FOH F 44+
£ 4 B E ke #goroutine © BUH ARG LA — B ARH G - MR R F B 5B HRAT
BRI o BAREBUR R £ B R 2R KM KK EGIRIET a8 & F 245 2R K 2691k %



Wy s 2R — S F 0 M T £ EBUH FAHA A F SRR K 64T -

xf K AL 6 — A1 AP RE AT T A TR A dirents R F RIL— M5 F o Tl oy
select T vATE X A 3R AF T AGR I » JF BT A BUH B 89 32 RN JUE £ TEILE] LT 24 o

func dirents(dir string) []os.FileInfo {
select {
case sema <- struct{}{}:
case <-done:
return

}
defer func() { <-sema }()

Il BHGE R AN » BT A JE & goroutinedf & W4T b B2 HEAEE o K> & HE
REr » —AMEFREE MmN AL EAEZHFERE AR ANL CEERT A 8 TR
(#i2 BARFARET  RORBALENITT) o Z LA —AFRYE RN TA— :
BRI B3N £ HFRE - K418 A —panic » A & runtime 4424 — 1goroutine 8 #dump
T % ° 4= % main goroutine & —— %] T #goroutine# 7% » e A F I A T — 1 KR o 12
A dm R A H € A9 goroutine A B i o AT T AR R Jr R AEE AR MLELE A7 0 A T AR LI A2
A B BAE A ARAERT 1) 5 AT AIX B A — AN EFTIE A RA b B8 o &A1 A panick RELE] R4 69
Z B kIl R AT L@ ey F BT 0 B A RLBRAA ZFEGHFR -

%4°] 8.10 : HTTP4% K 7T it & B http.Request £ #11k F Cancel channel#9 % H m BLH o 152
8.6 F t9web crawlersk X F I K httptd K o (42 : http.GetF & A -4 7 1E H T H] — MF
Rt 75 %k o ART A A http.NewRequestk i KX » & & & 89 Cancel F# » A& A
http.DefaultClient.Do(req) %k # 47 X Ahttp i K © )

%43 8.1 : ¥4 %8.4.4F ¥ymirroredQuery Az » 2B —AFH & F Kurlé9fetchs) TH o % 5
— AR BT REHHE -



8.10. = %|: ¥ Rk %

BEMNA—AHRIRE B RABARAZTFTOAR > IANEFTURE—LR AR S &L CH
HRAP T XA L o A5+ 4 @Hkgoroutine ° mainfrbroadcaster% & & —4~goroutine
A5 0 H— K P 5% 09 3% AR 2 — ShandleConn#eclientWriter# goroutine ° broadcaster=&
selectl H ) T4 HL] > RACFELE =M TR LA E -

T @ % 7 #9main goroutine 8 T1E » Zlistenfraccept(iF i : M%&mE LOMA)VNE Pkl %k
By o M H—NiEH > BEFA S E S — AN fhandleConnéggoroutine » # A% &A1& AE
3k 89 F K echo/R % 5 L AT R ARAE o

gopl.io/ch8/chat

func main() {

listener, err := net.Listen("tcp", "localhost:8000")
if err I= {
log.Fatal(err)
}
go broadcaster()
for {
conn, err := listener.Accept()
if err 1= {
log.Print(err)
continue
}
go handleConn(conn)
}

X )G A& broadcasterfygoroutine ° #.89 R 3 % Eclientsf e R Z AR L EHNE P mEs o £
1% 09 A B L HE—ANE P 5n 6908 & & dchannel 89" #4615 & o



type client chan<- string // an outgoing message channel

var (

entering = (chan client)

leaving = (chan client)

messages = (chan string) // all incoming client messages
)

func broadcaster() {

clients := (map[client]bool) // all connected clients
for {

select {

case msg := <-messages:

// Broadcast incoming message to all
// clients' outgoing message channels.
for cli := range clients {

cli <- msg

b
case cli := <-entering:
clients[cli] =

case cli := <-leaving:
(clients, cli)
(cli)

broadcaster % 77 & & 4 5 89 entering#eleaving#channelk R %= & P st 69 8| k fv B F 44 o &
RERF L PN FH > 2 EHclientsEd > SREHZEFTAN » CLXAE P H
4 & & dchannel ° broadcasterdL & % o7 4 &1 6974 Bchannel » PT A 898 P S48 & & A
channel ¥ X %74 & o ZbroadcasterdE i 2|+ 2 7 &ot » AWK AT B EM A EFIIR S350
EP

R AL RNV A & A —F P 3% 69goroutine © handleConnX # & 4 €09 & P g6l i — N &R
#i channel 3t i i entering channelk i 4 & P 5 093] 5k © RBECRBRME P sm R k9 F—TX
Ao FHE AR Echannelk ¥ X E X AL E Rk » HAAFLH &F L REF AT kAR
K& o BB P %A% R E » handleConn4 il i leaving i /~channel kil 4= & P 3% 89
B XS o



func handleConn(conn net.Conn) {
ch := (chan string) // outgoing client messages
go clientWriter(conn, ch)

who := conn.RemoteAddr().String()
ch <- "You are " + who

messages <- who + " has arrived"
entering <- ch

input := bufio.NewScanner(conn)
for input.Scan() {
messages <- who + ": " + input.Text()

}

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

leaving <- ch
messages <- who + " has left"
conn.Close()

func clientWriter(conn net.Conn, ch <-chan string) {
for msg := range ch {
fmt.Fprintln(conn, msg) // NOTE: ignoring network errors

% 9h > handleConn ) & — A% 7 5% 41 2 T — AclientWriterd9 goroutine sk 34 & & P 3% & 7K
BchannelF K697 &M & > AKX CNBEABNFE P nbtIMBEIE o B P snt) Ry RIRAE

broadcasteri& i< 3| leavingif %= # X ] T channel/z £ .k o

TEHETHOLALIMEBEARNTHOEP HEE > FLERANET O FEITHHER » £ Anetcat

R R



$ 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.
nC
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.
nC

127.0.0.1:64211 has left”

L 5n/E P sm R Rsessiontt » X A5 2K 2n+24~FF &K B9 goroutine » A& d X ML
R E R L N6941(§9.2) © clientsiX Mmaph IR %] £ T — Mk s #goroutine ¥ » broadcaster °
BT VA€ R REAEIF R 365 1] o % A~goroutine 4+ 369 £ & R A i £channel##net.Connfy 4] » &
MREOBAEFRLEN c BN ET—FFELHAMRA R HRL LU Agoroutinet £ 3
TEHEL -

4 °] 8.12 : {broadcasterit 4% i arrivalF il fe B AT AT A B9 F P 5% o A T X E A B 89 0 AR
FEA—NE P e &S > i BiEenteringrleaving®channel ¥ 12 R & P 5469 4 F o

%47°] 843 W RIRF BAREGW A Z RN E P % & > Wl RIL B4 )G BA R BT
B AR R P o o a7 0 T A 3 B goroutine F 78 l conn.Close() k ## 4 Read A A » #t1%
input.Scanner() P # 89 AR A% o

%7 814 : SEW RIS B M B EHEEFE—ANE P R T YA Eentering B T AR B AT
9.8 5 o 0K BT A b AT R M eI A XA F o

5] 845 WR—ABPRAA R IEIRELIETREFHITA QTP HWILE - 152K
broadcasterk$tid — %K & > MFAAFABRANE P m— B L AEETE c AFAHE—ANEP
S 897K & & HchannelZ % i R » A K3 45097 BAZ R 24K % 3% 5 broadcaster 1% il — A
FE M E 89send & & 4~channel # X 7 & °
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A —F &A% T — 4% Fgoroutinefechanneli& # B m A R 7 Nk FHFA L 7%k - A
AP BCARAT 52 PR BB T A2 B AR I b A6 — 2 B L b fik 8 A o

BAEY » BN AmBILT B4 LIE o L AL S goroutineZ A £ Z 55 5 & B
AT B AR R AR 8 AR, < B R A goroutine e i AF A SLAAZZ I By

FAREGG—HR G| o



9.1. L+ &4

f— A (FRA AR —goroutine89) 8 A2 5 F » A F B IATIIF R A2 709 Z 8RR T o
Blde s BAVA —B&IBGFT] 0 B—NEFAIAM(EE) AR c EAANRE S
goroutine®J#2 5 F » f—4~goroutine M #915 &7 45T J% B BL S 6901 5 & AT 89 0 28— F AL
T &AVZ % 4m i 5 542 T A /A~goroutine 89 F A xAry 89 AT G » X ALY AT L LG i A
FIB & A AR EFIWTEG o B RAVEEY ZA ik BERABIN—NFHFEZLE S —ANFHG AT @R
F e @ E A6 TE o R YAxFey X RAFH LK o

FR—T» —NRHEBBERFPTUAERKIAE o R AEFLGELT » BAARIURAT
VOE AR TAR 6935 » AR Z BRMAEBZI AN ZEZF R R > F L REG IV FZH IR
T I o BNTREEAMEABIE N —MFE XA G — L7 E AR > L REIANARAR
R RANE S IR PTH C 5 19 7 kA i E R AR A SR R A o

T—MRFPRIFHRRRAGEBGFLT » BIVRATARIMF LA o HE > 7
RRAGERZEII > M FARN > FTARA LA FRAFAREAT LTHRLENIFR
T o RATAFREGTEE c BNEBERFLTERSEHGEN > RAKTEHARES
—#y—Agoroutine R E A AL fF FHHERFE S RA G T THBAATEANB G - KNIk K
= PR ARAE o

AR F B ERA R LT AR A R 28 o b Tpackage & 89 T & R AWK RF & £
—Hjgorouine » P vARS B & T F 5L M AE R BT KA o

—ANRFAEFR AR REIFGRRAKS T » tode 4 (deadlock) ~ &4 (livelock)Fe 4 7t
(resource starvation) ° ZA1ZH Z LTI A G R » REENARELELF &ML -

4 5480 2B £ % Mgoroutine X I HATIRER » AL HEMGLER o TF LR
TH—Fp% > AAZMNPRA2—EFRERGEFE > REEEF VL ZHE kX -

RFRZLXLEBRGABENA 2L A ARHFZARLEEATE—NMRES - X—FFERE
XM RMOZA 2B o R EATF T R4 R 69 B 3EF A A F I A B A 54715

B o

HHREZE A2 FMARRA LF FAAHILR » FIARMN KA —NF LORITRP S o

package bank

var balance int

func Deposit(amount int) { balance = balance + amount }
func Balance() int { return balance }

(% AR &AL T L deDeposit# 2 & 5 mbalance += amount » & #H XL L FH 89 » Rk
— sk R AR B R )



st FRZABARGREF T 0 BATT AK— IR & 75 2 e & RE N7 A AR AR B A8 69

R o AL3EEW > Balance RSB M AT A AL A o Adn 0 R R HAm T
R Ho R R 3Z 3k B 4 691 Balance L AL Z A RIEL R EART o FER—T T@eg & A
goroutine * AXE T —MRITHESK P GRERL S

go func() {
bank.Deposit( )
fmt.Println("=", bank.Balance())

10

go bank.Deposit( )

Alice#s 7$200 » AE#E# R » FitBob#A T$100 © A AA1FA2EFBIF L IATH) » K
A& TR ALAT R A6 B F o BRHEKA 915 » RAT2AA EHATRF R A =4 T 48

Mt “Alices2” » “Bobst” A Z“Alice/Bob/Alice” X 45 #t4T - TE A 2R TR T H—FTKE
balance X 1l - 51 F L FH B R TRHAEL o

Alice first Bob first Alice/Bob/Alice

0 0 0

Al 200 B 100 Al 200
A2 "=200" Al 300 B 300
B 300 A2 "=300" A2 "=300"

Fi AT & R HARZ$300 © E—1) THTAlice? I RAERT LA TBobX & » At &
WELAERP I AER -

{e e F & L@ty ELERT TR o FOMTROGEREFEF ALY » ZAHILTBob #
KA LEANice s RARME T A > £ R A% 2] (balance + amount)Z G o £ RERAK B AT
(balance = ...) > Z# & FHBob# X 5 % %k o M XL A AAlicet) 4 KBMEAT LR LT AR
BB —ANF7] 2 RBAREE § TARIAAFAlw © T EE R LB = £ 6994 :

Data race

0

Alr (0] ... = balance + amount
B 100

Alw 200 balance = ...

A2 "= 200"

FA1rZ )% » balance + amount& 1+ H #4200 » FTAR ZATWE B A » AR EEChH#&
BAE T o & HRAA$200 447609 P £ 69 7% tbBob %89 %~ % 7$100 (FiE:
R A % %k T Bob#y & &34 » PTARL 22 HBob4&ET)



BT OET MR FEE LM ERIE RS - £ bEITEE - REH & 4goroutine
FERGEARN—%TE > BES RPN ZERFONERS L ERKIELS -

Jo RFB B 8 R R — A — AU E F (0 32 E E— A AT ) E KSR
FHATHEMMT » Hdeinterface » string sk #slice £ A AT A 4ot o T @69 KAG 2 FF R 3 &
A A F K E #slice :

var x []int
go func() { x ([1int, 10) }()

([1int, ) 30

go func() { x
x[ 1=

WG —ANE 6] P XA A KT LHY 3 TR Anil » RF LT RA—NKEH108slice » LT

A — % & 711,000,0008slice ° 12 & =1, — Tslice® =483 4~ © 154t (pointer) ~ k&
(length)#= % & (capacity) © 4= %484t £ % — ~make B A &k » @ Kk E M FH =4makek » xik
TRT —NReIk » —MAMRKEA1,000,00012 52 Fr E AR A A 10T E Bslice o XA FE
b 45 R E 3 1£999,999 0 % 0942 B R a3 — NE T A AL E » XAE LT A AR AT
M > d Hdebugtu s T R E S o ZAFEUEF RWARARET XATHA » SCEF R R VL2 %R
A F2TAEGoES LAY MMEWCE TS -

R H B AL 7 6 A 1k B A S 18 IR RO R AR $ 6975 8 L APAT o KAV £ £9.4F F A2
RBAFTREAFTENER - HSBFR > 2R FRAGALT LT LG R E — %
BHRAFRELF > e "L HFHRNKRS “EAHEZHRAZM KMKlogging” * “KFN&
FR-EHEFF o AALRNGRFE AT E LRI B FEA > TS T HANEBRGE
o — AT A 200k M RAR AL R A AT XA BTIR 09 R RE £ F o PTARNT — R B # K RE £
F o AL RN GFT F BAofTHEIR ?

EMNAETE—THREZXFHIL > AAFTAERERT : #IEFF 2 4£ RN Lgoroutine 7+
ZGFARYGTELETHEP AN ERET LA o R\ ERT L > A =47 X T AE 4
EEE

T ERTELEBELTE - ZFE—T T@Mmap » £ W E A » Wik 2 A FNkey & #
—RH R G AE L 2 FIEAE o o Rlcon L MM 5B R 69 0 IARF 2 TAFREF » (24 f
lconk # XA » AR L3t TRX Amapkilib e B ELIELS -



var icons = (map[string]image.Image)
func loadIcon(name string) image.Image

func Icon(name string) image.Image {
icon, ok := icons[name]
if lok {
icon = loadIcon(name)
icons[name] = icon

}

return icon

RZ» 4o R ZAVIE A #goroutine Z 7T 8 46 1L I » 3hn461L Tmap ¥ 81 FT A 4% B # B A
R EE AT » AR 245 F K E 9 goroutine 7 & 17 Fllcon#k &% A4 » H 4 & —/~goroutine#k
RREKXERAT o

var icons = map[string]image.Image{
"spades.png": loadIcon("spades.png"),
"hearts.png": loadIcon("hearts.png"),
"diamonds.png": loadIcon("diamonds.png"),
"clubs.png": loadIcon("clubs.png"),

func Icon(name string) image.Image { return icons[name] }

@y F Licons T F 4 EABILNERL L EMRIAT - &89 AE Fmain 4
PATZATHRART 89 o REWBILTRT » iconsth AL TR LSRG RA T T ERARRHKAL
AW BT ELRERRATRY o T ZARAKNRER M7 % » B Aupdated ik £ b2
B34k - RE T TRAITHRP KK o

B oAb R BIEFEG T IAA o BRI S MgoroutineiF Pl R & o RAER—F T K S HAS
BT R R 89 77 % o 494 A & 89 7 X web i€ & (§8.6) 49 main goroutine & " —— N4 4% 17 Flseen
map #goroutine > ¥ X R % % (§8.10) F #9broadcaster goroutine 5% " —— /> %&£ 4% 15 Il clients
map#jgoroutine ° i & T F AR T/ T — A% % #9goroutine ¥ °

& T & € f9goroutine T 4% B 475 9] £ & » €1 R #84% l — Achannel sk & i 438 € 89
goroutine# Kk £ W EH T ¥ - XKL Gohy 0 kA" T 48 2 T HIE k@4 s M %
£ F IR o — MR — A8 T 69 % 238 W channel k7 K 89 goroutine ™ & A~ T 69 U5 4%

(monitor)goroutine ° #]4=broadcaster goroutine £ % 4% (monitor)clients map#y 23817 9] o

T@A—NEE T GRITH T > ZAHF Fbalance & # R %] £ T monitor goroutine ¥ »
% Ateller :

gopl.io/ch9/bank1




// Package bank provides a concurrency-safe bank with one account.
package bank

var deposits = (chan int) // send amount to deposit
var balances = (chan int) // receive balance

func Deposit(amount int) { deposits <- amount }
func Balance() int { return <-balances }

func teller() {
var balance int // balance is confined to teller goroutine
for {
select {
case amount := <-deposits:
balance += amount
case balances <- balance:

}

func init() {
go teller() // start the monitor goroutine

Prig S — AR ERFELENES H%Wﬁ%&ﬁ*A&A%@mWM’%&W A& AN
ARG — AR Ty R o Blde e — KRR L Eggoroutine X 1Al 2 F R F AR -EREGITH 0 £EA
# 1A i@ Zchannel RAZ e AL(Z & o o RIA KA HE— NN BRAT RS B L AS T EHEBT
—BEEFEGEE > A EANT ZYHTA G FRAZMLEY o ARXRL L Z 2RI LIR
KA — NN FHERZBRBTE T —A» AR o I AR $ITHT -

T 8% FF » Cakes & ™ #3515 9] » % Tbaker gorouine * 4 J& & icer gorouine :

type Cake struct{ state string }

func baker (cooked chan<- *Cake) {

for {
cake := (Cake)
cake.state = "cooked"

cooked <- cake // baker never touches this cake again

}
}
func icer(iced chan<- *Cake, cooked <-chan *Cake) {
for cake := range cooked {
cake.state = "iced"

iced <- cake // icer never touches this cake again



LR %ﬁ%m%%ﬁ£zﬁﬁ&y@me%wﬂx%’W%E A=Azl RS RA—
~goroutine 2% 18] o & Ak 5y XAKARAZF"» ET—F Rkt NNEA o

%.°1 9.1 : #-gopl.io/ch9/bank1#2 5 f‘ﬁn——/\wnhdraw(amountmt)ﬂl A o LBREER L

GEERAELEARDTERRAA LA G FLERKT o ZEH LML %L monitorty

goroutine » E4 & F & 8,2 B 69 21 A2 — N3 89 channel » X /~#channel & #monitor

goroutine k f&boolean % & & & 4-Withdraw °



9.2. sync.Mutex Z /7 4

£8.6F ¥ » &A1& A T —/buffered channeltf 4 — Mt &z 52 » kR ER % A A204
goroutine 2 B B #ATHTTP# K o B3 » KATT AN —AE 2 R A 16)channel kRiER % R A
—/~goroutine £ Bl =8 2] 7 ] — AN EF L& c —AMRBAIROYETEIR=—ALTE

(binary semaphore) °

gopl.io/ch9/bank?2

var (
sema = (chan struct{}, 1)
balance int

)

func Deposit(amount int) {
sema <- struct{}{}
balance = balance + amount
<-sema

3

func Balance() int {
sema <- struct{}{}
b := balance
<-sema
return b

A EFARER » @ Bisync @ ZMutex £ 2 B4 L o € 89Lock 7 ik At 9% IR AL B token(iX
2 41) » FF EUnlock 7 % & 723% 4~token :

gopl.io/ch9/bank3




import "sync"

var (
mu sync.Mutex
balance int

)

func Deposit(amount int) {
mu.Lock()
balance = balance + amount
mu.Unlock()

3

func Balance() int {
mu.Lock()
b := balance
mu.Unlock()
return b

# Rk —Ngoroutine s IFlbank & & i (X E R A balance R4 % €) » €A% 2 A mutexsLock 7
HRRB—ANEFH o R Wgoroutine LA R T A 694 » I AMRFE 2B E E 5
H & goroutine® 1 T Unlocki® %4 T & T AR A o mutex 2 RP £ Z T & o Mo kH > &
mutex T R47 89 T &L Emutex T & F A G 24| F A o 4o RIRGUEA R HI R F - HRE
AS B AR Bk AT A o

#2 LockF=Unlock . Ia] 89 X% B F 89 73 Zgoroutine =T VA A% 15 B 3 4157 > 3% ARG B Bl
SR o goroutine £ 45 RJG B2 A b B8 0 BB VAI K B4R IR T KB T B 0 B AL
HIREZ P o WRARIFAE o

L@ agbanki2 FBIE T — AR A FREX 0 —RIGFHRIBHET —AREAEE A
2R RETFE—F AR AR LR ERFERY(AF T & ST A LT ERH) - &
— AR — TS SRR B E R A R B B 0 N ARIE R FE R R MR E o XA
K8~ IR AR T E 69 % BE ™ E % 4 monitor(3X # % X, £ 17 49 monitor & & "monitor
goroutine"#) Ri& B & fy k89 o Ay i EAR A — MRIZARGE T SR )T 17 19]) ©

BT EGHAERRA BT OERR KRB RE--RA T ZAS LRARA--ERBRE -
FERAUNIOCKIL 2/FE A ERT S c £Z R EGEFROGZA T » LALLM ER T2 4%
FFER@GFILT » Ak (3EA)F B 2 LockF»Unlock &9 18 i S 42 BT A #8642 ¥ AT At 4% ™ 4& B ot
897 o GoiE & Lideferid L XM H LT KL © KA1 Mdefersk 8 A Unlock » 65K &

[ X HAEd ) R A R 5 » IEBRNHM BB eHE RIPCEREZ G R A R AEIRERY
B 2124378 A — X Unlock” X AR & F RAF T A2 - Gox 8 #h # AT X R Z L FH o



func Balance() int {
mu.Lock()
defer mu.Unlock()
return balance

@ 854 -F EUnlock & £ returni® ) 1 B Tbalance #9142 & $h.4T » BT vABalance & 42 7 & &
Aby o Xk H — BRI AL BINBEFREFEZ—DMRRTEDT ©

sbsk > —A-deferred Unlock B 4% /£ 16 5F R & 4 panicht & & &-3#4T » & 2t T Mrecover (§5.10)
KRB P R AR E R o deferiA A R 2 2 XA M Unlock A 30 4 — & &% » Rit
WAERKARE LARIET RAGGHEFM o KERFATHTHLRS R » R EFHILT
B TR o RTRERZML Adeferk B le TR I 2 REa9 2 R o

* 8 — 'F'F@%WlthdraWHii ﬁi%éﬁﬂﬂ%’ﬁé\ilﬁiﬂu&%‘—/‘zﬁ% Eltrue © {240 R 424172
FRENXHRUERL » BLABRKALKRE R » /& Tfalse ©

func Withdraw(amount int) bool {
Deposit(-amount)
if Balance() < {

Deposit(amount)
return
}
return
}
LT H T ERGLER (2RI — ARSI © 5305 HRIRA RIS

baIanceTaéé\ﬂﬁﬂﬂfizﬁké'lou‘lf R REL A — MR GRKBE LS ZHHABLE o BT Ao
RBob% ﬂ%*‘fr%sports carff > Alice ™ A8 RE R 717k A 4 b9 Fowb AT 20 T o X B A9 B AT BL 2K
FAARTFRIE : QST ENTR > H—FATRERIGHERLFH - 42T — K8
flg;r\ﬁf)\ %ﬁi/l\ﬂl’r-}\/ LFZ o

BT » BRERL ZRALEENBEPRF—RZFH - TEIAFGZXTHIEN

func wWithdraw(amount int) bool {
mu.Lock()
defer mu.Unlock()
Deposit(-amount)
if Balance() < {

Deposit(amount)
return

}

return



L@ XA FF 0 Deposita 8 Amu.Lock() =R & RIE T4 » 2 H AmutexL 24 LT »
MR FERENCFE  QOERA TN 0 X T EABOMA » H 5 Fjava)-L ik L& H 2 —
8240 Edmutexk Bk LA - & S HAR PR 0 AIES% AT T £ 0 Withdraw 4k iz e
ET o

A TGoMERFERHREIARX—EKMNARAS;OEG - ZFEFNAYTNTHREZITEL
REHATI 6 X4 8 ERESIRIER T M o R EMELFZX—Z“%Agoroutinetz FIEFZEE” -
B2 iR Lt FTmutex®RIPF I EZ R FERZEAELEH @ o ¥ —AgoroutineRF T —4MZ
PR » C AW 2 XA R T AR - ARIGFRFOMNE > TikaZE2HEZTZ
BHERTHAZEY MBI - AmS IR )E » CLRARIETRTHRECERERAE - K
B — AT A E A B mutexAL =T ARE & A 3B f9goroutine 215 B F T & 0 A2 A 7 X & EAR
TEX BT FHIMG R B o (iF7E : REBIER A E)

—ANAR R R T ARG AR E A S AR e K A14EDeposits & m A A 1 — AR
5 i 89 R Fdeposit » E A HEAR L & A SBRIFH LM EITGRE > HF—DEZF RO
Deposit * X/~ & 4478 A deposit » 12498 A AT & a2 R o Bl I &AT T A WithdrawL &
TRIZFPH K

func wWithdraw(amount int) bool {
mu.Lock()
defer mu.Unlock()
deposit(-amount)
if balance < {
deposit(amount)
return

}

return

}

func Deposit(amount int) {
mu.Lock()
defer mu.Unlock()
deposit(amount)

}

func Balance() int {
mu.Lock()
defer mu.Unlock()
return balance

func deposit(amount int) { balance += amount }

% 8K 32 249 5 Fdeposit 4k %2 Br EERFwithdraw 28R F 22 At €A >0 RE 4
sboo X EAGRKEALRA TN o



3 %(8§6.6), ARB — MRS FPHENREZOFT X > TUARKNRFRELEHOTTHE - BA
ERRA HEXRHRNFETH LG RTH o S48 Amutex® » #AEmutexte L7484 T
TEAMRGFH(EQOELIANE » ARBEKEFHEF KGR G F4) AT LT ELE
%% 69 | & 1% & —Astruct®) F K o



9.3. sync.RWMutex13: 5 4i

£10077 895 K H R RBL R 5 VY ERKIERANA — LA > BobBE T — M/ » AV E4T
JUB RS EMGBATRA - br X > AT FELEMYGFIERETEIAMS o
BATEZ | LR AR SRR HHA KA TREN > BA A G RA E9E DT HAT
B9 0 AL I HRATH 0 JF B &4 Bt Ak H & 89 goroutine & 4T ©

w TBalance Z % A FZ M T ZHRE » ATARANT R K1k % MBalance A H X547 F 5 £
Lot RE[ BT RR A 53 R AT RIT o M9 F TR T2 — 25k
ERH > BATF S AMNRBBREFITHT PEBRELSTALLF o M4 M1ES 5% 54

=

(multiple readers, single writer lock) * Go1& & #% # 9 & 4 894 £ sync. RWMutex :

var mu sync.RWMutex

var balance int

func Balance() int {
mu.RLock()
defer mu.RUnlock()
return balance

Balance % %3 7 A T RLock#»RUnlock 7 i% %k #k B An # 3 — M MR & 2 F40 ° Depositi%
FAA T > 298 A mu.Lockfmu.Unlock 7 ik 5k 3k B A B3 — A B X L R4 o

£ 2 RMG BUE » Bob#) R 81 & 191 Kb T AR AT HBAT H BRI T o HE L 5 8
B R GO B T > I B A5 ks RALRE DS AN A T

RLOCK R .75 16 [ 4 3 % 8 A 1E47 B AARME B T o — MR » KA1 R B IR E 5 b a
Rif BT AE BHE— BT F o tdo— /R T— A% o A2E AT 8
SFIM R — AR TR B TR R RS R85 kb ) XA £ B W%
BB TR S B B o o RA R 0 LR TR o

RWMutex 2 A % RAF4 89 K3E 5-goroutine AT & 542 4F » Ml £t F &4 T » a2l »

goroutinefi 54 /7 % £ A 5% 5 BB 4 69 B 4% » RWMutex 4 & & Ak 4 k474 69 - RWMutex & & &
B0 RIIEFK 0 AT RIE B I— A8 £ 5 F4 d9mutex|d — & o



9.4. A 5 R ¥

RT e Hadx 2 45 A 4+ 2 Balance 77 % & £ M 8| 5 %4 » £t £ K Tchanneliz £ & T Zff
T o BERAKRT—H > BRE—AE R GRELAR 0 TR 25 B L Egoroutine £ 33t
AT I "IAT B e 69 3% 4 64 TW'\ o 1% A% Mlmutex® % 7 @ % & o % —Balance * & /£ £ €
E Yode Withdraw & 18" 34T o 5 = (& & £)89 2" F " F Az £ —H goroutine AT IR #9 1]
A Ig]#?)&aé\f}&?'llflﬁéﬁlﬂ o

AR EMT TR L ER » H—IMLH L AL 5 (local cache) o AT E 2
AEHBEAN—REEF-NLEEF LRI > i bFo—deflush®l 24 o ZAH LT Z L4

ETiAUEG bmgoroutlne B N 7 B8R 4R R B 245 o fgchannelififz 4 L5 24
13X 4% 69 718 245 L 32 5 0% 3L R & 99 5 AflushFcommit » X A goroutine £ & ANB Ja] & L 69 34
FRRF ML A EE EizfTHgoroutinefd #) o

HE—T T @R K BT d

var x, y int

go func() {

X =

fmt.Print("y:", y, " ")
10
go func() {

y:

fmt.Print("x:", x, " ")

10

3] J*IJ/x\goroutinez%éfrﬁ#Lﬁ C FEHGRAZTERLERTLF » 2HFIER S > TR RF
#y iz BETAM B EALE AR o RN TRAZCRBITHE T ORI OHFLERFH—
A 7}1%1 % ﬂ"ﬂﬂﬂ?% F 69 345 AT B9 1L

y:0 x:1
X:0 y:1
x:1l y:1
y:1l x:1

B v 4T 7T VARK BB 4 AT FA1,B1,A2,B238 % B1,A1,A2, B2 M ATE R o A L iRegE 470
A B IIERAA 2T

X:0 y:0
y:0 x:0



{2 EAREPTAL A %1FS > CPU AA R ECREF AR T > X RMHEILAZA THRA L o
AR A3 AP LR & A FRAER 7

f2— Ak s g goroutine F 0 B —AN1E 8) B9 AT A& 7T AR ARIE 89 3 ALRE 2 goroutine &)
i R 8y o A2 & £ R 4% Al channel L 7R 4% Fl mutexiZ 4% 69 & X Bl F 3 4F 0 » RATH R HRIEF
P42 1 F) 89 goroutine F & %] 89 AT 5 £ —E 69 T o REgoroutine AT — & F Z WK B x=1
FTRAZG F £y » A28 R EHAR B TIE/F 2lgoroutine BF *yay 5 A » AT AAL 7T f
SATER Ry — AN E R EG A o

REF AR R — 2R T EI L BT M A T Flgoroutineid 1 89 L4547 » 124 &/ L@

BB REEFARLRGRIFSFcput TEF AT c AABMMEAIT PR ARG EE » 4
FERTHRAMETREFIBGHNF IR ARITER » LT HAANEBGHIATIRG o o R

7 4~goroutine £ 1~ Bl 89CPU L#AT » H— %S A B TH% 4 » XM —goroutine ) B At
T H ¥ goroutine#9Print » £ £ 4 B FXAT#ERT G T o

T A 3t B 6 5] REAR PT VAR — 808G ~ ] 9 B 8B X R A8t o PTATT LAY 16 » B R EMA L
goroutine A3 5 %= & % /~goroutine#R & %17 F1 89 T & - AE A LT &4k o



9.5. sync.Once#451L

Yo RANEAC R A PLER K 0915 > AR 2 46 fLaE B B F R IR A LA — N i ey %
#F o o R EAF B 3h 6 B AR BB K A 46 AL 8915 238 he A2 5 69 B B B IR IR BLIA 4 AT Y
IR T R R R R R LR EAAEIR B — IR o L&A ERFTF— L4 2 #icons

R .
Re:
var icons map[string]image.Image

KRR A B lcon A 2] T Wi #1454 (lazy initialization) °

func loadIcons() {
icons = map[string]image.Image{

"spades.png": loadIcon("spades.png"),
"hearts.png": loadIcon("hearts.png"),
"diamonds.png": loadIcon("diamonds.png"),
"clubs.png": loadIcon("clubs.png"),

func Icon(name string) image.Image {
if icons == {
loadIcons()

}

return icons[name]

4o R — AR F RM—AE R ggoroutine AT % 9] 6945 > AT v A b @ 69 X AR AL AR > {234
BEARAE [conik 7 & 1R A B 7 R 2 & o 3R AT @ 4R AT 89 AR A~Deposit(#4 4 ) &% 2 — 4% » lcon & 2
AW G AMNTRARE A M RiconsE LA E » KEloadiX Eicons » X & Fficons £ # A — A
FEEOE o BN AERRNEE R Zloadlcons HFik KGRI &F RHEFZEF - 55—
/~goroutine & = & loadingiX ¥icons# B 4% » 5 —/~goroutinei# A T lcon &%k » KA E & &
nil > & Jz 447 Mloadlcons % 4% ©

T XA AL AR o (RNAZINERMNIAEFSLEBHEL THF R AL » w3k TR
at F K6 B E RSN | VDL —T9.4% o AAsy L X8R ¥ > %iFSFCPULT
VAl &3k & oy Bl A A 6948 A5 » MEE 7 X 0 R B4R uE&—Agoroutine B T 8 AT
F—H o ¥ —H T ftloadlconstyi& &) TP A T @ XA - £ Ficons T & 6912 A7 2L
—/~%Emapk w4 1ticons T £ o



func loadIcons() {
icons = (map[string]image.Image)
icons["spades.png"] = loadIcon('"spades.png")
icons["hearts.png"] = loadIcon('"hearts.png")
icons["diamonds.png"] = loadIcon("diamonds.png")
icons["clubs.png"] = loadIcon('"clubs.png")

At » —Agoroutine £ # &icons & 3 F B » AL REERBEXBEN T EYGMBLARLEART
TOFEE: TRAZET A Emap » L@MEERER )&?ﬁlmﬁ%ﬁ'ﬁé{]iééj%‘liis’t;fiu‘rm%)

T {5 3 HLiE 2 69 4R BT A goroutine % 4% L4 2l loadlcons # R 69 77 &\, » &1 — A mutexsk Bl F

var mu sync.Mutex // guards icons
var icons map[string]image.Image

// Concurrency-safe.
func Icon(name string) image.Image {

mu.Lock()
defer mu.Unlock()
if icons == {

loadIcons()

}

return icons[name]

Ranie A &R ]"]ICOﬂSﬁIJ'fJQ NI RA B EXZT ERAIATHE G » BPE T & LR
TR B R A o X B RATT A A— A A % 1k 694



var mu sync.RwWMutex
var icons map[string]image.Image

func Icon(name string) image.Image {

mu.RLock()
if icons !I= {
icon := icons[name]

mu.RUNnlock()
return icon

mu.RUnlock()

mu.Lock()
if icons == {
loadIcons()

}

icon := icons[name]
mu.Unlock()

return icon

Lo 8 RAG A A A E SRR o goroutine & 2 RI— AN B4 0 Eiamap 0 KRB o R K
AR T (—RBRT) AL EHERE - R A KE > RgoroutineL FH—NB 40 o
AL ZHEE » WERAAEMT P ERE AL ZHIARA—NEZTFH o FTARN LA T H A
Ficons k& A G Anil » YA k£ AT X — BARAD 89 BH4Z - icons & £ € A4 L € gorouine i1 4
g7 o

L@ ARAE KAV A0S AT A9 E R 2 RA — A KB L BE G B4 o £E895T 0 sync
BABNREET —AH 11897 R R — R A © sync.Once © #& Lk
— R M6y IdEALE B — B F Emutexfs — MbooleanE & k12 F LA FRZLETRT
ZJF 2 A ktRPbooleanE & o & P 3% VB 4540 o Do ANE— 6 75 ik F B M 1L R 3AE 4
R A% o i &A1 A sync.Once k & 1L AT & 89 lcon & £ 7€

var loadIconsOnce sync.Once
var icons map[string]image.Image

func Icon(name string) image.Image {
loadIconsOnce.Do(loadIcons)
return icons[name]

# — X 2t Do(loadlcons) & 1 i A &4 € mutex ° 7 &4 &boolean % & o £ H—RE A » &
% 0944 Zfalse » Do2 A Mloadlcons # 4 ¥ booleantk & A true ° /& 8918 i A+ Z 48 7 &4
{2 = mutex Fl F 4R iEloadlcons st M 7 (X 2 3 9 3k Z feicons & £ i)~ 4 69 R AL 9% BT A



e

goroutine™ I o B & 7 X kA& Flsync.Oncety 1% » RAVFES & % & T EMME TR A F2 5
ZEE °

. goroutine #+ ¥ %

%] 9.2: £52.6.2% ¥ #9PopCountty 4] » 4% Async.Once * R A F—RF LA 2| 6y uf 4%
HATHAL o (B R FEFR E > stPopCounti& # & /I B & B AR AL 69 R 234 AT R 3F 7T Re R % ik 3%
%)



9.6. & F &4 M|

PPAE KAV B FRER DS s [EEF A BT FREBZARE ST o £E85L » Gofyruntimed=
TEEABMNEET —ANE LTRSS I)NITE » 44 & % (the race detector) °

R £ f£go build » go run # go testd 45 @ Ae L-racetiflag » &1k %id & 0 E—MREG 2
F 8“5 BB H — AN T RSB ERIA TN EZT T Z7 R T A Mtest > F A A2 ET
H—NE B A B L F T Egoroutine® F 12 & o F I BRI F ALK TH AR T
FF o tdegoid 4 0 channeld®1E » ARt (*sync.Mutex).Lock * (*sync.WaitGroup).wait
EEM o (B R T F4H4 %S 2 EThe Go Memory Model ST F A H.F » % XA A fniE 5
S A — A2 o 4F7E  hitps://golang.org/ref/mem)

FEREBLRETRLEFMH > 2 FHAE— 4 goroutine T B T X4 t9case » Hl4e L5 RF
ET*Aﬁiiﬁ’Ll%?Eﬁxﬁ%*Awmmeaﬁxﬁ%ﬁﬂ*%ﬁ@ﬁ%5A
By o IAPFREURERAT AL —ALXZIRTZHHRZTE > WRIEZLSE - INTELITH—H
#d& > NELSTZ LM BB 5 Abygoroutine T & 3k 69 R F 8918 A A% o X AT &/ A
Pl REBF A HARA ) 0 Q.7 F FoH — AL FE B L B o

ﬁ%%#w%ﬁi%ﬁﬁaﬁii%ﬁ%ﬁ%°%ﬁ’bA% MBI ZATET B E 5 5
REIEAZ G R AR ARKIEFLSE  IAA TAELERRAEEH » HRIERG MK F L HE 5 5|
Tﬁié'l g, o

@Tﬁi—zﬁﬂ‘éﬁi@?{ c Ak m T 2 AN Ttk oB—% BFERE KGR
50 BT KR TR S A F I3 e) TAE R R LT RIEZ ) o T — 2R

3EF AR ’ﬂzi%#"é kT RET Y B £ 4B R H9debugging ° (FiE 1 % VIR % 5% CHe
C#5 i A skt I IE)


https://golang.org/ref/mem

9.7. =Hl: HEOIFMEELE

AT FEMNEBM—NREENGEE » XA T LT AR B HAT R R FE W7 H R A5 d L
{2 5% A L ARG e ¥T VAR R B 1R AR o 3 A 9] AR A 4% % (memoizing) &k 22 (1% /& : Memoization#)
& . : memoization —7 £ Donald Michie & ¥ 4 T & memorandumt 3 65 — AN13] o 48 2 89
#1] ~ &2 ¥ ~ ing® XA memoiz ~ memoized ~ memoizing.) * AR 0 KA FRZEF K
REGBE LR > IHELENRBEAATAAGHE » KRNMARFE—RTHE > LERZRETH
B RETIAT o RN RT REAFR R 2 B8 %ot BANE G il m F BT A BRAEAR
*F— ARt o

EAVHEAE A T @ 8 httpGetBody & 2 A &A1 E % 469 RE A —MEB] o AR S FRAT
HTTP GET4# K 3 B3 Bhttpef 2 body ° * X A& 3 6978 A R & -4 & rhax K69 » AT &RATR
TE R LA R B R o

func httpGetBody(url string) (interface{}, error) {
resp, err := http.Get(url)
if err I= {
return , err

}
defer resp.Body.Close()

return ioutil.ReadAll(resp.Body)

e — AT T — % m ¥ o ReadAll2 & A A% R » —AMJoytedk Afe— ik » Fit
X A A2t ZT AR AE 4rhittpGetBody #9 32 & 7 B 2 fginterface{}f=error £ & » AT A KA1
TARMERETLE R AR FRAIGITAET o RA1£httpGetBody F £ Al AP B EM A T
BET A% B LR o

T @ 2 KA1 2% 89 cachety H — AN HEAR”

gopl.io/ch9/memo1




// Package memo provides a concurrency-unsafe
// memoization of a function of type Func.
package memo

// A Memo caches the results of calling a Func.
type Memo struct {

f Func

cache map[string]result

// Func is the type of the function to memoize.
type Func func(key string) (interface{}, error)

type result struct {
value interface{}
err error

func New(f Func) *Memo {
return &Memo{f: f, cache: (map[string]result)}

// NOTE: not concurrency-safe!
func (memo *Memo) Get(key string) (interface{}, error) {
res, ok := memo.cache[key]
if lok {
res.value, res.err = memo.f(key)
memo.cache[key] = res

}

return res.value, res.err

Memo 52 %] 012, % & B 4% 4 69 R AF(EX A A Func) » AR %K H A 5 (2 @& —stringZlresultik
4t 89map) o H— A result#R & f# £ 6 & FR B 89 45 ) L--— ANMEFe — AR IRAE o SR 4T K & A
ST —%Memoty TAY » RILPTA 894 FA A XL EdhyIZ L@ o

T @& —AME A Memo#g 4] F o 2 T RAMURLE H— T FE KA AGet » H47 Fr 8 A
3E B AR H R ] 69 4038 K ) 89log -

m := memo.New(httpGetBody)
for url := range incomingURLs() {
start := time.Now()
value, err := m.Get(url)
if err = {
log.Print(err)
}
fmt.Printf("%s, %s, %d bytes\n",
url, time.Since(start), (value. ([]byte)))



ENT A MR LB N EH TA)RALREREBHHE o T @R R > KA1T A
AFURLAES T —RFTEHHN » REEMNHE—XFTHE—ITURLHY (*Memo).cet #9782
ETLBER 2 E KRR EFEHAEH R T AR ZEYHIET -

$ go test -v gopl.io/ch9/memol

=== RUN Test

https://golang.org, 175.026418ms, 7537 bytes
https://godoc.org, 172.686825ms, 6878 bytes
https://play.golang.org, 115.762377ms, 5767 bytes
http://gopl.io, 749.887242ms, 2856 bytes
https://golang.org, 721ns, 7537 bytes
https://godoc.org, 152ns, 6878 bytes
https://play.golang.org, 205ns, 5767 bytes
http://gopl.io, 326ns, 2856 bytes

--- PASS: Test (1.21s)

PASS

ok gopl.io/ch9/memol 1.257s

LA AR A 5 HoF AT A 6 1R R 8 o

W T & A4 bk L B HT TP R T LRAF 3 K 0 &A1 T A X AR BRI LT X o T g
il sync.WaitGroup *k < £f B & 81k KA X6 BB &

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 1= {
log.Print(err)
}
fmt.Printf("%s, %s, %d bytes\n",
url, time.Since(start), (value.([]byte)))
n.Done()
}(url)
}
n.wait()

LRMIXIAR ERT » R T FH LRI ANRX R ZERARGES EF T - £11EF
A —EFHIMgcache miss(Z G ARG F) > KA GF TEREEHEE T R4 ék%‘%j_
SEBERF -

e ARG 5T o A B AR XA 5 T ST AR IE AR 09 1B 4T (15 3R IR AR B 6948 K bug) ¢ BT VA
érkﬂ]%;Wﬁ%%ﬁ?é%zﬁéd:\/\ﬁﬁﬁbug {2 & KAV ALl -race X Mlagk E4T7# /)7 » &%
F M % (§9.6) 24T T @ik AE 09 48 &



$ go test -run=TestConcurrent -race -v gopl.io/ch9/memol
=== RUN TestConcurrent

WARNING: DATA RACE
Write by goroutine 36:
runtime.mapassigni()
~/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.mapassigni()
~/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.go #3247 KA T MK » A M Agoroutine £ & A B F T 8945 5L T £ T cache
map ° X & AGet T A X2 A& » FEKIEZLS -

func (memo *Memo) Get(key string) (interface{}, error) {
res, ok := memo.cache(key)
if lok {
res.value, res.err = memo.f(key)
memo.cache[key] = res

}

return res.value, res.err

w2 MiEcache it X A7 ANAERAEATREGR Y o RE%Memosn E— S mutex > £
Gett) — 45 R EZ Fr 4 » return ) i B 2048 » 38T litcache iR EX A AR A T -

gopl.io/ch9/memo?2




type Memo struct {
f Func
mu sync.Mutex
cache map[string]result

func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu.Lock()
res, ok := memo.cache[key]
if tok {
res.value, res.err = memo.f(key)
memo.cache[key] = res
}
memo.mu.Unlock()
return res.value, res.err

MR A K BAT + RREE S EBRKT o FEHE2FMemoth ik — % A %48 K415
Ak T HRMBAEMR & o Gk 00 A I A2 A S Getl A& T 4T 847 /O
HBITILT o RAVAEN B O ZRR—ARHESE » 7 T AILE ZH 84 HFA L AT

REH G o

T —/~Getty £ 2, » 18 A Getfygoroutine s A R KB : ERMERIR—K » R ERZAR
EMEA R E - AR 2 # AN B H MBS FHRRI o £ AR T 1H K > HE Egoroutine ™

VA4 &A%l cache

gopl.io/ch9/memo3

func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu.Lock()
res, ok := memo.cache[key]
memo.mu.Unlock()
if lok {
res.value, res.err = memo.f(key)

memo.mu.Lock()
memo.cache[key] = res
memo.mu.Unlock()

}

return res.value, res.err

AL AR MR RAT B T IRIT > 2 — BURLBRIR T AR o AR LA A AN A 6

goroutine Fl — i %] 18 Fl Getk 15 R Fl # (JURLH 2 X &£ o % /~goroutine—#2 &4 cache * X
BAME o KRB —ABERAFRAE AL R - ARFHERE > LK EHmap o L F—4



RIFOER BRS04

AT R %8 R AE 5 A0 T o M fh i % T4 —AXA AR A duplicate
suppression(Z & ¥ #1/# %) o T @A AR IMemoH — A map L EA A e — M & B 69454 o
H—AMEB LS JRBANERGATES - HATKF & X Rentryik 8T — 4~
ready#Ichannel » /£ % B 84 R 1% X & » X /Nchannel#t &34 X H » L& H € goroutines”
#(§8.9)FHMELAARNERERLANT o

gopl.io/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: (map[string]*entry)}
}
type Memo struct {
f Func
mu sync.Mutex // guards cache

cache map[string]*entry

func (memo *Memo) Get(key string) (value interface{}, err error) {
memo.mu.Lock()
e := memo.cache[key]
if e == {
// This is the first request for this key.
// This goroutine becomes responsible for computing
// the value and broadcasting the ready condition.
e = &entry{ready: (chan struct{})}
memo.cache[key] = e
memo.mu.Unlock()

e.res.value, e.res.err = memo.f(key)

(e.ready) // broadcast ready condition

} else {
// This is a repeat request for this key.

memo.mu.Unlock()

<-e.ready // wait for ready condition

}

return e.res.value, e.res.err



NEGetRHK AFE TR EFRT ¢ RIEZFH kRYP £ F % Fcache map * EiamapF £ F
BERTER » wREAARINMBLASBRERIBEAN—ANHELE > BREZFH - wRELZBH

1% BB ZAH B AT AA K B i9goroutine /£ 18 A fiX ME % 2k) B » goroutiness 1 5 4%
fireadyZ & A 1% 3| & B 694 R o M 4eid & Freadyty & » T VL A 3 Mready channel ¥ i
B i TR AR EIRAE £ channel 5 I AT — ALZ LK o

REAKBEE > FEEmapFPIHEAN—NEA EE&4F69 58 » S aTE4£ A A 69goroutinest
FER ARG R~ EH KB ARG L EH A goroutines #& 4 B & &ready TR 69K & T ©

% B ¥ 89e.res.valuefre.res.err & £ % ~goroutinex 18] 3£ £ 89 - 4] % A #9goroutine F|
Bl &% B & B 8944 0 HEgoroutine £ 1 3] "ready" 89 7 &K BB T2 KRB A B 94 o
RE £ % A~goroutine Bl B 17 9] » 1227 3 R & % Z Fr 4 © ready channel#) X ]l —& & X £ &
H € goroutine£ 1 2| 7 #F F A AT 0 HLF —Agoroutinext LT EH ERERLZ—T LA £
AR AT o FRRERBESF o

BHEAFL S REEL - LM Ecachest TR T °

ZHEMemoty EIAE R T —/NEJF € kR % 4goroutined Al Getit 89 E Fmap T £ ° &
itﬁiaz\ﬁ‘#ulﬁﬁ Al @42 3] 89 dFemap & 2 IR % £ — AN £ 5% 49 monitor goroutine #9 7r % — % x¢
o B R RGeti FEAE A o

Func - resultF=entry &9 7 B Fo Z 7] FR4F — 2L

type Func func(key string) (interface{}, error)

type result struct {
value interface{}
err error

}

type entry struct {
res result
ready chan struct{}

AmMemo X A I £ 68 T — " #requeststichannel » Getdg 8 A 7 A i /\channel%ﬁﬂ
monitor goroutine ki@ 1% ° requests channel ¥ &9 7L % £ & & request - Get®y 18 il 7 &2 X

LM T 89 BkeyARE AT 0 R EARXANT R RKATEHFG o H—4 responseéé
channel & & k K % m 2 45 3% ° X /~channel A &5 B — AN E ik 6944 o

gopl.io/ch9/memo5




// A request is a message requesting that the Func be applied to key.
type request struct {

key string

response chan<- result // the client wants a single result

type Memo struct{ requests chan request }
// New returns a memoization of f. Clients must subsequently call Close.
func New(f Func) *Memo {

memo := &Memo{requests: (chan request)}

go memo.server (f)

return memo

func (memo *Memo) Get(key string) (interface{}, error) {
response := (chan result)
memo.requests <- request{key, response}

res := <-response
return res.value, res.err
}
func (memo *Memo) Close() { (memo.requests) }

/~response channel * &€ #requestE M F » RJg LiE%

T @eyGetsy ik 0 aalE—
G0 E AN -

monitor goroutine > %
cache & Z# R 4| £ T monitor goroutine *(*Memo).server ¥ * T @4 A 2| > monitor4 /£ 18 31

F — A3 HEF K 0 E Flrequest channel#Close 7 ik % ] ° #— N L4 4% £ Wcache » 4
RAARIN L BE  MAKLORIEA—ANFG LR o



func (memo *Memo) server(f Func) {

cache := (map[string]*entry)
for req := range memo.requests {
e := cache[req.key]
if e == {
e = &entry{ready: (chan struct{})}

cache[req.key] = e
go e.call(f, req.key)
3

go e.deliver(req.response)
3
func (e *entry) call(f Func, key string) {
e.res.value, e.res.err = f(key)

(e.ready)
}

func (e *entry) deliver(response chan<- result) {
<-e.ready

response <- e.res

PR TEZFZORAEN » H— At E A key®yid R EE G 5t Z 08 A KK H AL Mkey 0 H
R G5B Z > X Hready channelsk/ 4% % B #ready’# & o £ A (*entry).call %k %
bk T o

RiA 2Bl —AMkeytyiE KoK Amap T CEATHAENEE » RELFHERT Aready »
745 2 R Mresponse X % 4% P s t9goroutien °© L TAER A (*entry).deliver k TR o
2t callF=deliver 7 i 8918 A 54 /1 1 €A1 /£ B T fggoroutine F # 474 7 Fmonitor goroutines < &
R sk 2K L SR AE d R kA A A9 E R o

BT A RN B A L4 > & 2812 ki i KA FARATATH -

L@ e Ay R TTFRAF TR TIA £4F 0 TR T ARARAE LA ML o A BHARIN—FF
7 AW B — A0 T DG AR 6 RAG £ A4 {7 o (1F7E  TEBLFiIgolangdf £i15 X &)

%.3] 9.3 ¥ EFuncE A A= (*Memo).cet # ik » X FF WA 7 R 4E— AT &% #done channel »
1% H B %38 & %channel sk BUH 8 AN IRAE 69 48 77 (§8.9) o — NELH T 89Func 918 A 45 R 1 2
PETTR
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HF—NOSEAEMA — /Bl T K1) N 53k (— AL A2MB) R A » BABRA R RG0S ATE
AR R R AL (HE £ LB R RGN T F o IR Z KA R B R KR
Ao B A 2MB &g &2 T — A By goroutine kAR K89 A AR 0 tede st T RATA B89 »
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V2 R BB R R SR A TS 6 o A5 PUE 8 KON RS E 1R e A A R AT E S 4
2o FATUAAFERGF AR > FTERAZLREFENEEL o

AR > —/A~goroutine & A — ARG B AH4E A BB 0 — A R F #2KB © —“Ngoroutine )
o FPREARLGE M 2RGEERIEARGIFAMNGRART Z » 2L FOSEET K
— ¥ 89 & —/~goroutine 8 A& K NI REE 289 5 R KD 2RBERH MWL - &
goroutine® A% 89 kK KA 1GB » WAL B R I ERERZRFS > RE—HHEALT » K
% goroutine#f 1 & £ A K9 4% ©

%] 9.4: RIE—NAKEAF » XL M channelif #1E &4 € f9goroutine » A IEA F X
B TARE S FRKARE? MR ERIENRKATRA S A2 (XA BEFRA
AT o )

9.8.2. Goroutined &

OSLAELWBIEARAMIAE « HILEN » — AT E L FHAEE » ZLEA—4
fEschedulert) A% &4k » IR ARSI TPITHARAREAL T CHFEEAE
EBARIN A RET —RIMABRTURET > HINAZAFREZEARYTEERE L RB
W B HAT R BAR G NI F FF B PATEAE o A AR AL ERZETHABITAE » BTUL—AMNE
BB — A EEREN ETUn# » AR > RE—AR P BRORABNE > KL
A—ANBRGENFTHE R EHAEBORIBLEY - RILFTRERE » AALEHHRERE
FEILKABFE > B4 he iz it e cpu i o

GoWEATH ST HATHEER  BMAESEAT —RHAFE » bdmnifE > BA
Ao En MR A LS4 L % (9 E )m A goroutine ° GoRl & % 89 TAEF= A 4% 69 & & A48 L
by 2 AR RXAAE B R X EERGGoF T 8goroutine(FiE : A FIRT) o



Fo b df AR BAZ LT R 09 % » GolRE & TR — AN & I &/ &K Gois B A" A
& JATREH o #]4= Z —Agoroutine A T time.Sleep 34 # channel 7 F 4 mutex# 1f [
Euf o EE R L3 ARIR I RS AT 5 — Agoroutine A B B ALE] T Aok 82 5 — A
goroutine ° B A XA E 7 X AR EZ# AR LT T » BT A E 398 E —~goroutine Fbid &
—NERERNZKIT S -

%3 9.5: 5 —AF & goroutine® £ 5 » @ /~goroutine 4 & A A Lbuffer channel & & 3 4 1%
ping-pong 4 & o XA AR HAY T 2L X4 % F R ?

9.8.3. GOMAXPROCS

Go®yHE &1 T — N GOMAXPROCSH T &k k&K % F AN & 469 &AL F B 30
17Goty KL o LEBINEGE A ZITHLE LCPUMAZ SH » FTAE —NASAM L SHIME £

i 0 BEE— R E8NMOSEAE L X BBEGORM - (GOMAXPROCS A AT @1 69 m:n A & F &)
n) o fEAKER 89 3 £ 38435 P A E 69 goroutine & T~ F B — At 69 ZAZ R BOREH o £1/0
P RALAR P RAREGoE S HMH » REFEZ AR GBIERALEAZY > 21
GOMAXPROCS# & & £ Z UM L £ R -

57T vA I GOMAXPROCS # 31 3% % & sk § R 42 X A A4 » RA AT AL BT
runtime.GOMAXPROCS % # k155X € o &A1E T @ o9 1425 F 24 5| GOMAXPROCS # 3k
£ BAEF L ERATHOFT o

for {
go fmt.Print(0)
fmt.Print(1)

3

$ GOMAXPROCS=1 go run hacker-cliché.go

$ GOMAXPROCS=2 go run hacker-cliché.go

£ —RIATH » & % Fl i REA —goroutine AT © #7141 5L T R A main goroutine & i
o BIRAAITHRS1 - 3T —HHHE » GOBEELK L EHKIR > il 5 —4
goroutine » X EHESKAHATERAR 50T » 4T EP 898 4R » goroutine kIR E B 4RME A AR L
B o £ = RPATH » RAVER T AAEE AL AA » AT VAA A~goroutine 7T A — A2k 4T
VAR 899 % AR AT OF1 o AT 2641 398 89 L goroutine 8 P B & £ % BT ¥Rt - @
runtimet & /£ BT % BOR 6 » Pl LR IR/ 5| 69 2 BT A R A RAY TR & 5
BMNBFHERAEPIRR o

%4.219.6: MX—THHE B EA G F LXK (%4 ] 8.5 19) 2B GOMAXPROCS &4 %k 3| o
FEAREG whs LR ERE S Y 2 R wECPUA % F ANbos ?
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GO E AR PR » IR KXTAE T HENH AN A LR - BERRERTTHFE
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BALERZECBEBHETE—NGoRRFHELNAEZHREE - AERARETF P » K114
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FRKER o

GoiE & A AT100/MN AR A6, (1272 1 TIWAM go list std | we -1 A& FARME 6069 Bk %
B) » mBEREAKRSKGRFRET LB A o £GoWAR » AR S A 4%
T EFZ - FAERS BWMEZEN ECEAA T T 569GoB SR E » e Tl
http://godoc.org # & £ AFE » KMNFE T RIERA A ORI EH G &

GoZ A# T LRAA > E@AMRSMRMILTARF L F G DT R o £ KRB > &
MEBZERRIMEN TERAFOTERTE WEREFTRNGEFEST - £XF >
EMNEAEAZILT LG ERE LR ZRXE LM FlodT P TR F a8 LA f &9
A8 R LIAEF o £ T —%F » KA1 K dtesting 6189 £ LM XA % o
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FEAT 6, 2 1% THEG B 89 AT 2 A T AL R BVAL B 69 2P TAF - s 36 — 2048 K g 4F K
BN LE AR TEF L EHENEALF ORI REES T L€ F A4
B o AR HRATFENCTARLCH IR RALFTFAERN > £RACEA
HEEARCEA N> LZAEM o

N

HNE—RABZLT —AFRRANLFTEZRRNTEAFOEMRRFNGTE o FALFERX
BB AR 8 RS R - RBFRBFMEATOLT » IHTUERLA EM 9
ERIFe L CHD L F AR

HANOTA LR ON G FHT NERAEZE S HE KR ERFME o B RA] & 5 69T Lk

FIE R BAPIG ARSI, » F AT AP FETH AR EA P AR TR L6 R3S

fﬂl o MIAIRA A AT T M » BT ARF A P R T R KT A EH AT
BHTURIENR LT T — B ARG LR R o

B RAMERT — R » RAVLR EHRIFZB LA g L fe T AR BZ 6,09 L &,
E’F&RU\J—#’J GoEZHERNBRIFRFELALRTELECRFIES - GoE TN WAN A
BIE/FETEAETHRE - F—5 TAESAGOLMERZNTHGFLEXEH
xﬁ%ﬁ%% LR b B B AT B AR AR RPN BT AR K R o B2k 0 LB
IRAR S > B4 R A PEIARA > BRI K AW R — DA G RIRAE o FA T AR L%
F MARTRARF L AEF - FZL AESLN BRI IEREAS S HE
B BARXHRZIEET EORMEA - At AR F—ANACHIIE » HFRERFEIER
EANAEESAOH BRI RS RRDTARMGG I (iFE: REBAT RO AIE
&) o
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N

o

e
e

MR W — AR E— AT TR IR S ARAR T AL o I importiE &) F 89 AL
FI %

import (

"fmt"

"math/rand"

"encoding/json"
"golang.org/x/net/html"

"github.com/go-sqgl-driver/mysqgl"

AR RATAE26.1FRE| L > GoEZ WAL FRARNONFARZFREGEAKEL &
NFAR G BARS LA BT ERMBELY o £AF > RNKEATEGoIEE T A RE »

BRERREFERORENRFNE - SR WHFZFYV RO T LM G L o Bl > Google
NS AR GoiE B AR » AR A AR S B S M A% (iF7E © Googles al 4% Al 695 &
WBazeltYME A% » XH 5 HAEEZT > BT RMH A LT TETE LHWindowsIig) -
AR R BN k2B E% Fhog A el > TR AN kA ETMKFF > BAZHTAL

558 38 B Al R IRIE, o

e AR RI > FREA & «?)\%hﬂi&%fﬂz/ﬁﬁ«“{i*‘éﬁ o AT R R 0 FTH FARAE
809 AR E DA £ éﬂmﬁﬁﬁ_ﬂkﬂﬁgﬁ AR mMARRELFAT LG E - fld s b
& 89importid 47 % A T Go Bl FA 447 e9HTML AT 5 %ﬁ*%‘mﬁ b9 % = 7 %A B9MySQLIE 3 o


http://bazel.io

10.3. &7 9

EHENGOEET R A KL OFERES - BFREHHIEANTHT LI LHEL
BF AR KA IRA (LR EEL) o

f5]4= > math/rand & 49 4 A~ JR TAF 89 FF L 4% 8.4 package rand L7 BAE &) » FTA B4R G A3 A
&, » 43 7T A A rand.Int ~ rand.Float64 £ L& 7 X% 9] L8 &, i o

package main

import (
llfmtll
"math/rand"

)

func main() {
fmt.Println(rand.Int())
}

WERR o RN ELRAELFARBELEORE B R ANLY FAKRETR > B
TR R T 46 A — M aF 89 8.4 o fl4e » math/rand &.F=crypto/rand €.89 ,.% & 5Erand ° # & &
N A B TR FAANFAR EL6E

X TFTHINELE —RRAGFARBRLORGE—BGYTH ZFBIINFIL o H—ABI5k o euxt
R — AT HATAF 0 it Amain & 0 X i {Emain Eﬂl’\%’éﬁ GARBZRERKEEZ - 2FH
main#y &,;Z4go build (§10.7.3) & HF LM & O piFRZIGLMIAMERERA
R—NT HATA S o

H=ABIh s BAEN A FFTRA LT L L test.go ABRNGoR T (iF7E 1 AT
WL AARLCH TR BRAL _ R FROBRIHLBHELLLZY) » FHIZ ltls,/glxﬁ—.)ﬁ
BAB) LG VA test AGEBLE o AR ZTWUAARFFE | —FTLAE > H5—F 0T
MR8 IR 6L o BT VA _test HJERBL HMRINERY & LA dgo testd ARk = %%
3 G A MR G IR R G AR Bk S8 o MR B SR Y R L — A% R Sk 38 S, AR AXAD ) 4
HFAMRH > AR mF RN EL11.24F FA48 -

BB s —BIRBRATHE R T L AL G AKRZG B RASTIEE > B
42"gopkg.infyaml.v2" o AP FIRLT L6898 F IR B2 RAT B R » M AEyaml o



10.4. 5\ 7 ¥

TUALE—NGoBERLHEFNAENZE » LEHFFAF Hfliic'ﬂiéﬁ » BERISZAFAE
FRES « HENFAFATAEREL —AFAKL > ATABLAE T R FASAAFA
Bz o TORAMNFAHXZFNEY (2T FH HHBXEAF L

import "fmt"
import "os"

import (
llfmtll

IIOSH

SN ORI TUAE R ZAT RS A s TR RATR ALY ERA S A - SHFNRF
FEEEAAREFNGAFT R SREFTH EMNFHET] o (gofmtAngoimports T £ 4R =T A4
AR GEGNG IR IHET o )

import (
llfmtll
"html/template"
”OS”

"golang.org/x/net/html"
"golang.org/x/net/ipv4"

o R EAVEFR N FAAANA AL T4 F 8 8 > Hdemath/rand & ﬁncrypto/rand e AMALGNF
ALMETAH—ARL QT —NFHGELNE TR o A FANLHG TR

import (
"crypto/rand"

mrand "math/rand" // alternative name mrand avoids conflict

SANGNETGLAY AL RIHF - ECHRIHLRIATHRYGE » TUAASFALR
AKRIANWLFRETLAF—NZATRAG LT o

BAOETERLE—ANTRGRER s CRRABRAREATRELFIR o R EANN—NELER
RE > HHZE—LAHERGRATP » ZEERA—ANRELHREEFTIE - RFAHEL R
FELGANOIERIF SR — > B R O5 R o IEFH —AGL RIE T VAH B3 ffe KL



REELEANFR o Plo o WwRIBPECLEHT =8 Apatht) T & > LA KNTT A
F"path"iz /& 6, & 4% A pathpkg °

FANGANFHEGHARIE T T S WEFEFIAOLZIRGRM LR o o RBI| OIEFF A
B> God s M E L LG R E4E -



10.5. L EL F A

do R RGN BT T FAM BN 25 H—ARIEBIR (LB A TR RN R LA
RAgAam>EalER @ Ba 8% T F itk XA AT F A & 8inithr 451t & 2
(§2.6.2) o ZBHE KA F E4 % “unused import’ 4 iE441% » KA TUARATRIA _ %EF L
GGG BEFT—H > TREA _ AZEGRBRA » FFREEMT 1 o

import _ "image/png"

BEARARA B EL FN o Bl H A RERL—NRIFFMA > REAT Amain L2 F A0
HARMIF AN A8 &, 0 H ok L RAVE A TR R GENE » RERE R C AT -
ix A& fimage B 1% 86,4 T — 4> pecode %k * 1T M io.Reader ¥ W15 B EIE 7+ A A5 B
%o R R E EME BAR AR K R T ARIES 0 KGR Eimage.lmage XA A9 B AR o 4%

Bl image.pecode K& H%hE —NEAGAXGEHR T L » 2BR—ME NGB KEhBA A
— A B g4 X

gopl.io/ch10/ipeqg




// The jpeg command reads a PNG image from the standard input
// and writes it as a JPEG image to the standard output.
package main

import (
"fmt"
"image"
"image/jpeg"
_ "image/png" // register PNG decoder
nig"
"og"
)
func main() {
if err := toJPEG(os.Stdin, os.Stdout); err != {
fmt.Fprintf(os.Stderr, "jpeg: %v\n'", err)
0s.Exit(1)
}
}
func toJPEG(in io.Reader, out io.Writer) error {
img, kind, err := image.Decode(in)
if err I= {

return err

}
fmt.Fprintln(os.Stderr, "Input format =", kind)

return jpeg.Encode(out, img, &jpeg.Options{Quality: 1)

4o X &A1I% gopl.io/ch3/mandelbrot (§3.3) 894 F AR X AT 94z o o € 0F ARAD 4y
AHPNGH# X B » KRG AIPEGK X B g4t (B33) -

$ go build gopl.io/ch3/mandelbrot

$ go build gopl.io/ch10/jpeg

$ ./mandelbrot | ./jpeg >mandelbrot.jpg
Input format = png

£iZ%image/png B E L FNE &) o W REKH X 4718 6) » RFRAT A% FRELT > 25X
E W R REE 1R ) A= AR AL PNGAS X 89 B 1R

$ go build gopl.io/ch10/jpeg
$ ./mandelbrot | ./jpeg >mandelbrot.jpg
jpeg: image: unknown format

T @R T T e 6 TAEALH o 7R ETIRE T GIF » PNGAJPEGH 44 X A 14 69 fig 0 % »
B P AT AAREE B TEGARAL 5 0 1284 TIRFARFIRARID » RS AR FRAREINRE
Lo IR R E F LF X o image.Decode & i ARAD Bt SRR B 19 L AF 0 X T & o



5?4\7}%5‘43[%755' RGBT TOHEFE ARG L/R 0 — A TR A B AR IE T

ARG FFHE » AT EEMNRG 5 —4-Decode® A T 7k AL BAL T4E 3 —
DecodeConﬂgm#{)ﬂ T AR BAR 69 KA R &% 8] 6945 & o IR Bh A 2 &3 118 A
image.RegisterFormat & FE # » — A & & 46 X & 8ginitir b R P A A > e
image/png & & XA Z A 69 :

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)

REHHRE  TRFAFTEREL FAH BRI 38T L Alimage.Decode f# 75 2 f2 #4 &,
AT o

¥ % tLdatabase/sqlL A KA T EMEHE K » 1L P T UAARIE B T F ZkFF AL R0 3 IE
JEIR T o f]4e

import (
"database/sql"
_ "github.com/1lib/pq" // enable support for Postgres
_ "github.com/go-sql-driver/mysql" // enable support for MySQL

)

db, err = sql.Open("postgres", dbname) // OK
db, err = sql.Open("mysqgl", dbname) // OK
db, err = sql.Open("sqlite3", dbname) // returns error: unknown driver "sqlite3"

%2101 1 ¥ Kjpegi/F o A X EF BAGAE XN A 8948 4k - 1% Alimage.Decodets M %
Fog X EA > REildflagh STl E 5B FM B 9K X -

%3 10.2 1 & — AR % LR BAER o Al R BZIP (archive/zip) ##POSIX
tar (archive/tar) BAEHBGIE -2 EMEBGEMBARRYT EIFARARGEHEHER > A
ERBEFEFALIEL FALBEFIAEIHOEERNOEH G
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BEARFP» RNBRBE—RXTGCoEZRFHEFRAFTLGYT o
BN —RBRE NGOG LU RAERE S B AILIR o iR PR B AN aH
bufio ~ bytes ~ flag ~ fmt ~ http ~ io ~ json ~ os ~ sort ~ sync#time % &

VAL FARBEAT o #lde » FREI —A K Mimageutil Rioutilis 8938 A &4 % Autil » & K
CHEARRED  BREZBLAOLEATREZTATARTZNL T IHTRSHA P
FH LGN Bl A @A 2| Hpath €

8.8 — MR 5T X o 4x B JE Bbytes ~ errorsAestringstE Al T B U X 0 ZEN TH R
Fo g LAY R A P R o FlA LA goltypes & A T # fAvtype k42 F P R o

BB R AL L CHE L o Blhe s 257 FRAGBEHRERWIEN Ttempil % » BRHF %R
HAFEBES X o A2 Z—PEIEG 2K > B Atemp/LF AR T2 F L - Ra &KMNA —&
iR AE Al T temperaturefE A 6.8 0 BR L FIHRA RK O EEZARK - KB RNERT F
streconviz /& &, X Pl tgtempeconv el % » EAL FIILZ AT #HF S T o

NALEBRNAF ML a0mi c @ TAAL N FALFIANCL@GRRA * Flde
fmt.Printin » ] B 67/?-‘7 B F R L5 & o Ak RA1—ALH T F £ X EPrintiny B4R A
o RAAMELEELETEIMEE o TR TF—DOIE » FREREEIRD LRI
DA AT ARAF Mo Bie b o T @A — b T

bytes.Equal flag.Int http.Get json.Marshal

KAVT A B — L F A 8 e L X o strings L3-8 T Ao 745 B 48 X 0944 % 424F -

package strings

func Index(needle, haystack string) int

type Replacer struct{ 3
func NewReplacer(oldnew ...string) *Replacer
type Reader struct{ 3}

func NewReader(s string) *Reader

8,4 strings 7 & A BIAAEAETR R L FF o BAM P 24 5] A &g 5 strings.Index
strings.Replacer3 °

Le—®@ > THRAMLET £ —6933E XA » Hldehtmltemplatefemath/rand ¥ » R HZE— 4
TR FEBEMAG A Xk A —ANANews S 89 J 3R TR E L4 o



package rand // "math/rand"

type Rand struct{ /* ... */ }
func New(source Source) *Rand

BRTHREX—BLFEFE » Hliotemplate. Template Krand.Rand » X 3tZ A4+ L X i £ 69 &,
LSRR 2 — o

HE B — Mk A nethttp B S A R 5 9L F AT S KL EA > BA BN
REPIT—NE LN EEES - REAK AT HERPE S 24 12X EFREZH R
R4 52 %28 T4 : Get ~ Post ~ Handle ~ Error ~ Client ~ Server% -



10.7. = &

AZR T 110Go1E 3 TEM LKA G » Qi fTT R - BRI~ -~ RRXf
KGoiEE th G LT o

GoBTHILAMESLT —AF| NG LE - ETUAA—NEFEE (EMFLinuxt
WaptierpmTi) AT 88 EW « HEBORMX A - NRRAAEH AR T RENF1E
§o LR AMEAL  HEIHORREL > REAARESE  LHEFBEEHLR
B BT BRI R A AR M make ® A8 2 B 2 o B & — A MK A R R 6
BN > BAVEAE 11538 R RKEA

GOET LEAMMYGAOHERMNBLENHREL » HE—ITFHTFEHL» F—RKNEZEH

2| » Bldeget ~ run ~ buildfefmt3F o /R T XX E47gokgo help® S EA A BN HBIA » AT &
WHAE s EAFIH T RF A a4

$ go
build compile packages and dependencies
clean remove object files
doc show documentation for package or symbol
env print Go environment information
fmt run gofmt on package sources
get download and install packages and dependencies
install compile and install packages and dependencies
list list packages
run compile and run Go program
test test packages
version print Go version
vet run go tool vet on packages

Use "go help [command]" for more information about a command.

AT AR EGRITE AR > GoE e M TEAR S HFAMIRMEAF AT o Bldo > RIELTH
B LAR > GoB T LETARI BRI a » AAFNBRRELTE—0E
HEENFARERIRGE TEMRT L b —ANEHFAKEE  GoESTHLALT
VAR B 5 Z 34 o 8 5 A FAR AR B B K o €T ARIE 3 AR KB 50 RAD o 8 242
MR % & 69URL o

10.71. TR £Z#



T RS &9GoEZ AP » REZRE—NLYGOPATHH IR T & » Mk E YAl T1FH
FET o B FE R B AR TAEREE » REFFHGOPATHRRTIAT o #lde » EMNERE
A5 GOPATH %X E 4 $HOME/gobook

$ export GOPATH=$HOME/gobook
$ go get gopl.io/...

SRR @A B ETHRRBEIGB]TFRAZGE RS TERGE FLEH L ZAR
AEg

GOPATH/
src/
gopl.io/
.git/
ch1/
helloworld/
main.go
dup/
main.go

golang.org/x/net/
.git/
html/
parse.go
node.go

bin/
helloworld
dup

pkg/
darwin_amd64/

GOPATH 2 89 TR B A =ZAFTH & o X ¥srcT B XA THEBBRRSG o FANCHMKE L
5$GOPATH/srcty 48 2t 842 4 8. 5 A 9%4289F B & F » #l4=gopl.io/ch1/helloworld#a #f 52 &9 2
RAF e ZNAE > —AGOPATHIER t9src B T TAA % M L9 RAIEH A% > Blde
gopl.iofegolang.org#- 5] # & R Fl 89 Gite & ° 3 FpkgT B kA THRARIFE G 669 B iz

# s binF B A THRA RFE G TIHATES » Bliehelloworld T AT 5 -

%=L EGOROOTHA kX Cot Z R B & » BA € A F Az E L9z

GOROOT# B % 4 ##f2GOPATH £ AL » B 3k 5 24 fmt & 69 R ARG 2t 52 B & & zﬁ
$GOROOT/src/fmt © Fl P —f& & & 1% EGOROOT » HKiAF A TGoiE s %% LA &K L%
BAREN R xBE



HEF goenv S ATEAGOEST ZEF ARG AFRLT ZTNME > EFERRELRRE THIHKI
18 - GOOS3% T ¥ A T4 & B 484 24 (#l4=android  linux ~ darwin&Xwindows) °
GOARCHRFZ T2 A TR TAES M LA » Hl4deamdb4 ~ 386Karm*F o & AGOPATHIRE T
TAE—LREREN 2R ELCTR T ZLLERAE] -

$ go env
GOPATH="/home/gopher/gobook"
GOROOT="/usr/local/go"
GOARCH="amd64"

GO0S="darwin"

10.7.2. TH &

£ A GoiE T TAMIgoT 4 » FRTUARE B FABLKINARIERGE » LETUNEL
BREXB o EHE -

44 go get TATH—ANE—ERFEH ... TEEANTAZLEONENE - Goiz s
I A A 8 godr 4 Fl Bt o T ST IR # 89 A 6, 0 AL & AT — M) F F golang.org/x/net/htm
B A AMIAER B KGREA o

—HF go get WATHRT L REMARE QXML THATORF o RATKAET —F H X
EEH MY IR REFEAT RO E « F— e 42 Rigolint T & + &
T e M Golk ARAG 8 4 A2 RA& £ G A B AR o 3 = A &5E Al golintsp 4 242.6.2 % &9
gopl.io/ch2/popcount & XA # 4T R A RAE A & & A4FHRE T 512 T 69 TA ¢

$ go get github.com/golang/lint/golint
$ $GOPATH/bin/golint gopl.io/ch2/popcount
src/gopl.io/ch2/popcount/main.go:1:1:

package comment should be of the form "Package popcount ...

go get @A X I L ATAATHIIE M 35 GitHub ~ Bitbucketd=Launchpad @ =T A H 4 & €141 890K
AIEH R GF KRR o st TR B E » RTREE B48 T AIEH] A& 469 BARIBAZ Fa I8 »
%]4= Gitzk,Mercurial > 3£4T go help importpath % BAd X 943 & o

go get WA FRILAY AL T E F G ARG E » f FAUAR R A B RS > HARIR R T L
AR AT T R LR AR 6 T & A 3| L€k o fldegolang.org/x/net & B &
g —AGite &

$ cd $GOPATH/src/golang.org/x/net

$ git remote -v

origin https://go.googlesource.com/net (fetch)
origin https://go.googlesource.com/net (push)



FRIEZNTFABZ A G ERE o ARGt S F 2 2 AR F 3k R4 R > H 56 Git
3k & go.googlesource.com © X E £ AEGoiEE LA —MFHE » TUEE A —MNE L §
ANFAR 0 42T B 52 69 RAD & oy B 3E A 69 IR £ 4R 4% » 4] dmgooglesource.com & github.com °

A A T @ https://golang.org/x/net/html| &8 T 4= T8 THE » B4 FGoid 5 L LA 6,8
% 8 Gite E 6 ik

$ go build gopl.io/chi/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">

W RIGE v FAATIRESL  go get FAKAARATA 89 AR M 89 & 89 BRAAR E IR ATHY >
REEHRIFRPREEN c wRFEEBUFESHKNGE > MALRECLEERRELE A
KA 248 8 50 £3

go get -u AR EZMEHRIEENCARKHRA > wWRELF R THOMNZ LR A
{238 TR AL W 7T f8 2 G120 » A RMALF T 78 & 233 IR M 69 6L B0k 4 69 IR R M
B o 3R H 69 AR k7 B AAE Alvendorty B N T 4 AR 669 B @ AR A9 TR ARAD 0 3 R HLIR
A9 AR AR B AR E A F L TR o £Go1.5 AT 0 — A F B 09 FAHBEZ » AT
£ #| /& golang.org/x/net/html § A ¥4z 7T & & T 4 gopl.io/vendor/golang.org/x/net/html o & #7
8 GoiE E 4 L4 LdFrvendordd it » ZRT A 181X ZH Fitvendorty ik sa ¥ o Rk Tk
i 3id go help gopath 44 & A& Vendorty # B A% o

(it A P L@ Ak b o 5 2% T M 8% £go get + )

451 10.3: M http://gopl.io/ch1/helloworld?go-get=1 R A Z » A A PG KAGG 5 L8
)M Ak ( go get W RKHTMLT @8t 4 T go-get 5k » AR F|-E@agal K EFHRK) o

10.7.3. W E &

go build PR FF LT HAEBENENC - WwRER—NE > MBI BELER 3 ZTUNM
T e T T EMAEIFLN o w0695 FAmain > go build FRAAEERS £ LA A K&
—ANTHATRF + AFARBRGRE —BAEA THIITRF 8 F o

WTHEMNEZFREE—ANE > RbBEANSETHITEF RFE MUnixRiEF G406 22
KB — AR FF o LA FANBELNEL M cmdBA 6T B T @ > Hl4e A T4
Go X # /R % &9 golang.org/x/tools/cmd/godoc# 43k £ 2 f£emd-F B & (§10.7.4) -

MNETAHEMNOFARRZIEE > G @A R G » RE A — 4t B Fe98842 245

o A IEARLIAVA L K L Tk o W REBAIE S ARG A LATH Ty
Lo TaegasbATHER A8, BRENGFEETHR:


https://golang.org/x/net/html
http://gopl.io/ch1/helloworld?go-get=1

$ cd $GOPATH/src/gopl.io/chl/helloworld
$ go build

A

$ cd anywhere
$ go build gopl.io/chi/helloworld

KA

$ cd $GOPATH
$ go build ./src/gopl.io/chi/helloworld

o FREIX A

$ cd $GOPATH
$ go build src/gopl.io/chi/helloworld
Error: cannot find package "src/gopl.io/chl/helloworld".

AT E BRI LR T—RARATHE L IEFRB— LG EE - 2R 2
main é, » % & B — NGolk U 69 F Bk U S AE ) A T RATAR T 89 .4 F -

$ cat quoteargs.go
package main

import (
I|fmt n
I|Osll
)

func main() {
fmt.Printf("%g\n", os.Args[1:])

}

$ go build quoteargs.go

$ ./quoteargs one "two three" four\ five
["one" "two three" "four five"]

HH A TFTRR-RBETHRE » BNAZREOHEFEZITE  go run F4EFRLERLE
STHERETEGRA T I

$ go run quoteargs.go one "two three" four\ five
["one" "two three" "four five"]



(7 : £ FLTAHH > AHEgorun *.go )

o

FATHAEIRT > HF—ATAEL go & RGEAEA T HATHF 8 5 4B 4T

FINHILT > go build WAMBI I A CRHMG A REEFRT RGN THITIHZ
SN A B F A SRiE 2 R o IR ST Ao R iF AL B ARAR AR » (2R AR B 3w B L+ A
e e T L ATRAD > ARB X A AT o b iE B R B9 K A M T AG T AL > A R T A =LA
Ao PR X AR MO R A AR o

go install 4 4F7 go build & RABNL > 122 C 2 REFEAN LY HFRR » @ ALK SO
£ F o MBIEL & 2WIRB FISGOPATH/pkg B £ T » B 8424 src B ARt » T AT
2 /7 AR A 2ISGOPATH/bIN B & o (1R % A P 24 SGOPATH/bin s A 2| T AT 42 1 89 44 % 5|
AF o) A * go install F4F go build FAEA AL EH BIFLA L LTI E » XU
G EMBE R R - AT AR RIFRBEE > go build -i FEKLEKEFAN B ARPTIR I 69 &,

B A %iEst B R 8 iE AT 6/ CPURM » go install 42 hiF4 R 2 X2 G0O0S
#2GOARCHx=t &2 89 B % © #l4= » f£Mac % 4L » golang.org/x/net/html &4 7% % % 5|
$GOPATH/pkg/darwin_amd64 B & T #golang.org/x/net/html.asC#F o

2t 7 RRAE A A KCPUM L U AR # 69 o RF% B4 B 4722 9GOOSH
GOARCH *» KB ZITHENLSIT o TEOR LRIFGEEKHE L RBIFNIEE A %FCPU
RA

gopl.io/ch10/cross

func main() {
fmt.Println(runtime.GO0S, runtime.GOARCH)

3

T @0 6442 Fr 324 IRIF 4 B AT

$ go build gopl.io/chl@/cross

$ ./cross

darwin amd64

$ GOARCH=386 go build gopl.io/chi1@/cross
$ ./cross

darwin 386

HEOTHRE A4 AR TSR RLAE A RRRRAG R S » MR TRIZRE T
AAPE ) AL R — A KRR o e R — AL O T —MRFAARLER XA

#%

Z—?’— #l4=net_linux.go%asm_amd64.s * GoiE & éﬁ#’?ﬁ%lﬁﬁ%?\ﬁﬂﬂ‘ﬁ’ éﬁ%‘*%i%i;%i
EH—ANEFR MR EESRCT AR E S 69 I A24EH o flde > THFTRLST

tﬁjéﬁ AR



// +build linux darwin

EOEAF G ERGIE » GHEEFELAKE go build AERFRFS LG BERELAL
ZLinux3Mac OS Xt A4 4 iF XA TUAHF o T @ ey ZERE N A T R HRIFZIANH

// +build ignore

F %m¥ > T A% Fgo/build &8G9 7 45 3R 98 A o

$ go doc go/build

10.7.4. &L 4%

GO 5 0 Y Al R A B oh A FE A B3R RIAFO)UAS « P AN SR 7 A= & 5 B ATAR &2 % &
A B 89 Fe KB 69 E A o

GoEZT P I ER—MARENET » HF—ATHRFT AW » UM ERZNLFH % -
EREF RS RIECHRREHAT T LG T REClReEY o flde > TaEE
fmt.Fprintfég U5 /24 o

// 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)

Fmﬁuﬁ%ﬂ%%%vﬁmtiﬁ?hm°¢%&ﬁéﬁﬁ%@ﬁ%%@’%ﬁ%ﬁ&%

BETHS o XL EBEREE A (FE2: EETRAE SN BNL2EASR—NE
i%&%)’bﬁﬁquﬁ%ﬁﬁﬁ*4ﬁiﬁ?°% L EFERN LIk 0 — A
— AR AR AP s fmt LR A 30017 % o AF A THRA 34 69 TR TR %
doc.go °

WAL TFRZODMRE » IBARF R ZARFERTREY - F2 L Goig s iR L
ERBMFEGIA » FFEIBELETEERE—FEF G o X T —AFNEE > TUARA -
B o) THE s W RETEMH NG AR EZEZHE -

HEARBF > AZFR AT BNIARS QFAROE T EEIE » 2RTUAMGEE TR
WA % FIFE94)F o H AT AT L B4R o

BHAZ go doc 4 AT LB T EIRGERAG I ER > BERTRLZ A
&,



$ 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. ..

RA AR BARG LR

$ go doc time.Since
func Since(t Time) Duration

Since returns the time elapsed since t.
It is shorthand for time.Now().Sub(t).

KAHE ATk

$ go doc time.Duration.Seconds
func (d Duration) Seconds() floaté4

Seconds returns the duration as a floating-point number of seconds.

BT ERIMAT N O F AR EHG KT o T by 43 47 Fencoding/json €
#) (*json.Decoder).Decode 7 ik f) A% :

$ 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.

FALTR L7 godoc s BRETAMLRL L5 AHHTMLR @ » 122 848F go
doc AAR AR E % 8915 & o B10.15% & Ttime &89 LA » 11.6% 45 & #lgodoci® = T A X
L8 7BIF )5 - godocty £ &R % https://godoc.org » 4 T RTET AR EMKEELIL -

AT AL B T TAER B £iE47godocii % » BT T @4 RELEANRELA
http://localhost:8000/pkg R & :


https://godoc.org
http://localhost:8000/pkg

$ godoc -http :8000

A F _analysis=type #7 -analysis=pointer ® & ITAR E LKA T A LKL F X TH IS5
PTEGLER o

10.7.5. A3} &

EGOBTHRFT » OXREZNHENM c BAFEOFRFRER —MEART LG »
1% B AR R AF N @8y A F HAR AT L o

AR s — AP RGRETRALZA A » AFRFST— NP EHEN AT LY > 25F R
TR AAT I o Blde » G RATHERB - ARG QARG DG ELEHHEP T
G EREMNFRBE ARG TELEHLTERER X - AN KNTREAZENRTE
ZRAAF-RBRGLEE  RARMNAEZBER—AHEHTFFRLHED » FiF AR
Bt — L2 IRB GG P AL o

[E vers - Tree Ohcs Pograerm.

. 2 > A golang.ong/pkg tima, =

LTSI ... [ . [ o [ o [

Package time
impart “time"

noex
L3 glal. o

Ovearview

Package time provides funclionality for measuring and displaying tima.

The calendrical calculations always assume a Gregorian calendar.

Index -

Constants

Fune Afend Dusalion) <-chan Time
func Skeap(d Duration)

func Tick(d Duration) <-chan Time

type Duration

func (d Duraton) Minulas]) Noabid
func (d Duration) Nanossconds(} intGd

Figure 10.1. The time package in godoc.

AT HRZEE R Goid g 9 T A & 4internal & F 89 842 B0 6, F A2 T 3R Q
# o LAY &, internal & » —/Ninternal & 2 &k Arinternal B %A Bl — AN B 8 @A S A © 4
4= » net/http/internal/chunked A 3 & R 48 net/http/httputil net/http &, F A » 12 & R 48K
net/url & % X o i net/url & %0 T L § Anet/http/httputil &,



net/http
net/http/internal/chunked
net/http/httputil

net/url

10.7.6. £ &,

go list AT IXE W TR @691 & o L&A £ X > T AWK GEIERFATHE
by FAHAZ

$ go list github.com/go-sql-driver/mysql
github.com/go-sqgl-driver/mysql

go list A ARETAMA v v ATEREAEZNEHNFIAREZ  c BITAAECRI B L
ER F 89 PT A &,

$ go list ...
archive/tar
archive/zip
bufio
bytes
cmd/addr2line
cmd/api

..many more...

RARKETAXTHNAE

$ 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

KA A ENTHEMXGITH &

$ go list ...xml...
encoding/xml
gopl.io/ch7/xmlselect

go list 443 T YA R BLA A

TG AT B T AR G AR » X AT BT UL
A 5 o 64 :

X sk
115 %A = MISONK RATEF FEA L85 T1E & o



$ go list -json hash
{
"Dir": "/home/gopher/go/src/hash",
"ImportPath": "hash",
"Name": "hash",
"Doc": "Package hash provides interfaces for hash functions.",
"Target": "/home/gopher/go/pkg/darwin_amd64/hash.a",
"Goroot": true,
"Standard": true,
"Root": "/home/gopher/go",
"GoFiles": [
"hash.go"
1,
"Imports": [
"io"
1,
"Deps": [
"errors",
"io",
"runtime",
"sync",
"sync/atomic",
"unsafe"

wAEITHE - WA P& Mtext/template & (§4.6) 89EARIES T UM B L ANEX o T
& 894 445 4T FPstreonv EL A9 IR B 89 &, 0 R UG RjoinE AR R FIG LS RN — 17 0 BN EANE
RZ AR —NERS TR

$ go list -f '{{join .Deps " "}}' strconv
errors math runtime unicode/utf8 unsafe

iFE 0 L @ag 4 A EWindows#) 4171547238 %] template: main:1: unclosed action #9744
1% o FARAEEGREZR A G S Py oo RPEHATTHALE - TURBT @
B 77 ik R R AR SUF AT S 89 R AR

$ go list -f "{{join .Deps \" \"}}" strconv

T & 694437 FPcompress F B & T AT A Q6 1R# 8.7] %



$ 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

iFiE : Windows T A FIAFA R AL » &8 .46 LF4F % 89 T8 ¢

$ go list -f "{{.ImportPath}} -> {{join .Imports \" \"}}" compress/...

go list P43 T —RM8G X 2 X &0 R 8 s 1Ly 22 XX By AARRA # By o RAVHE£11.2.4
FTPRREAEC BEAFRANELEE8 A TREGFEIEL > TARA go help
list v&&F o

EAE s BNBHETGCoOEELAETHR T KRG LSI G ELGTFHL o A T—F » &M
¥ & B wiTH go test ¥4 HKEFTGoiE EAF P 89 MIXAKA o

41104 : Gl B—ANLTERE > REGITHREZGAH s REIMRAKB OB THEICEE
S o Ry RERELT go list WARR s —RATwits » —RATHAE - TS
£ Fencoding/json (§4.5) &Lk 547 4 & 69 JSON#E X 8915 & o



BT —x AK

Maurice Wilkes » % — A7 5 #2 5 1+ FALEDSAC H9& i+ 4 » 1949 4 2 52 36 F R AR BT A —
ARE o £ (HHEMEREILE) (Memoirs of a Computer Pioneer) Z - fb®iz3] @ “2 &
B A — AP BB E A R > REANBF A R MK A FERAEZFBUGT AT T - HREIMA
ARZJG 69 KRB F 6980 RAT 2 Fl HWilkesid 2 B WG #8.7% » &R 2FH AR X Tk
Wt R B A REF 3 o

%ﬁ%ﬁﬁ&%i%WWaﬁﬁ%ik&iz s WAL B ART AL R R & 33
o LR A AmAE AL B P IE oA HhE A 28 o ”fﬁxﬁﬂﬁﬁiﬁ%%mﬁﬁ 1T
K@ﬁ?°”~ﬁﬂ£ﬂﬁ’&%i$$%ﬁ%£ﬁ°

ﬁm%mﬁ%ﬁ@~#%ﬁaﬁmMK ALFRLF — NGRS m%%mmmﬁﬁm(ﬁw
KAL) 8947 A Fe LA 6G — A% » B AR ST ST G AT L Ak g A SR A T AL
ﬁ%%Aﬁ%mﬂﬁ%kﬁo

RN KA =N E KA o RXOEFTRLE EE T — 2425 R 693050 [ 4 5 — A2
AR 8 AR o fe SRR AR X B BRI EIFART LTS - A THE-FH LR
WRAZIES » A —AT 0 R TRX R4 G > R LA KE 60 X40 X 69324 » & L4
AR 3] T K ERARIRA B M A o AR LRI LA R 5 5 A AR ALF R E A
— R A H B AL

Goig & 9 MK AT A0 KR 8 o B M —go testM X SFe— AR Y € 7 X% 5 69
K o MR AT IABAT R LMK KK o 4 5882 F RG4S A 38 > m A
TRE 5 34 B) A MR e 7] A o

EERFY > REMNARGFRERFARLIHEA S KRH] o KI5 B 098 — AR Z4 2
HANBARGIES o RATLA PSR BY R 54 SESEGRIE LY > BT SE G Z

FAEA2EGER Y o BB MNRARG 5B ERGGoRM IR ALMEY s EF T EFRE
FEA T ~ AN F TR o



11.1. go test

go test@ b 2 — MR —F A T A BE RN ARG GARF - ELBER » TA
VA _test.go A JG %% 89k A ATgo buildB R 2 Z & .69 —30 5 » E1415Ego test]
Ky =y o

f£ +_test.go XA o A AP XA 6 KA 0 MK KA~ ALK (benchmark) &4k ~ 76 &
B oo —ANMX R FE A Test 4 3 8 AT 469 R4k > B T RXAR P 09 — RIF 4847 4 L T
go testar 4 41F i i £ 4K & FHF 4R & MK 45 R A PASS S FAIL o A A& 4K & 2 1A
Benchmark % & # % aT 4169 &4k » 1A TH & — L KA ML 5 gotestw b2 % RE/THR
B RBATTE — AT MATE ] o 8] R BT VAEXample 4 &3S AT 469 X%k > REE— Ay
YaiF & RIE AL O LA o RATE AN 2V e RRX KRB MA@ T > FE11.4F 3% E
AR R mY » RELN.6F 6T H Ry o

go testem &2 1 FTAH 89 +_test.go AT & Ll #M 6 &%k » 4 R — Ak B d9main
¢, B T8 A A8 sz 6 K R 5 o &ﬁﬁ%#’" REMRLE R > &G FH MR P ARG A
A o



11.2. MR K 4
FAM R H R LR G Atesting &l o MR Z KA THEL

func TestName(t *testing.T) {
/] ...

3

MK KRG G F ok A TestH 3k » T8 B 8L LMAKE FHA KL

func TestSin(t *testing.T) { /* ... */ }
func TestCos(t *testing.T) { /* ... */ }
func TestLog(t *testing.T) { /* ... */ }

H P t5 R0 T4 E MR K B AT e b9 B 42 & o TE&RATE L — 45 4] Lgopl.io/ch11/word1
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gopl.io/ch11/word1

// Package word provides utilities for word games.
package word

// IsPalindrome reports whether s reads the same forward and backward.
// (Our first attempt.)
func IsPalindrome(s string) bool {

for i := range s {
if s[i] != s[ (s)-1-i] {
return
}
}
return

fAAF 8 B & T > word_test.goRiX LA F &2 T TestPalindrome#= TestNonPalindrome # 4~
MK 3 o B — AR AE DK IsPalindrome & & 4 3 SE 28 89 45 % » 4% At Errordk & K Bs & ¢



package word
import "testing"

func TestPalindrome(t *testing.T) {
if !IsPalindrome("detartrated") {
t.Error( IsPalindrome("detartrated") = false’)

}
if !IsPalindrome('"kayak") {

t.Error( IsPalindrome("kayak") = false)

func TestNonPalindrome(t *testing.T) {
if IsPalindrome("palindrome") {
t.Error( IsPalindrome("palindrome") = true’)

go test PAWREZALAEB T OMABFRKIIARA LA H T8 (F2 go build 74—
H) o RATVT A T @8y 4 A 2 Fe 247 M 4K, o

$ cd $GOPATH/src/gopl.io/chil/wordil
$ go test
ok gopl.io/chil/wordl ©0.008s

BRI HE > RNBFTTEME > TERARMNEEZRNEZABIBUGHRE -
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func TestFrenchPalindrome(t *testing.T) {
if IIsPalindrome("étée") {
t.Error( IsPalindrome("été") = false’)

func TestCanalPalindrome(t *testing.T) {
input := "A man, a plan, a canal: Panama"
if !IsPalindrome(input) {
t.Errorf( IsPalindrome(%q) = false’, input)

AT BB THE » AL T IREE T A X MPrintf#s XA 2 48 89 Errorfs% 4 &
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$ 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/chi1/wordl ©0.014s

et B AR R ) 3 AL B K R B AR R T Ao R P AR 69 B8R AR ] B9 4 158 — AN A K 5]
W o RA LA > KAV A R RALRAT R EE M k6 F] A o

0B AR R 5] 69 7 Sh T Ak A& 0 BATIRA F S F TR RS 9L IL F P o X IE KA T A
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J" 1&%75‘3’ /Dl T&

H
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$ go test -v

=== RUN TestPalindrome

--- PASS: TestPalindrome (0.00s)

=== RUN TestNonPalindrome

--- PASS: TestNonPalindrome (0.00s)

=== RUN TestFrenchPalindrome

--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false

=== RUN TestCanalPalindrome

--- FAIL: TestCanalPalindrome (0.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false

FATIL

exit status 1

FAIL gopl.io/chi11/wordl 0.017s

HE crun SR —AED &R ZX KX 0 RF MR HE LA C BT B8 MK R 2K go test M
Ry bzt

$ go test -v -run="French|Canal"
=== RUN TestFrenchPalindrome
--- FAIL: TestFrenchPalindrome (0.00s)
word_test.go:28: IsPalindrome("été") = false
=== RUN TestCanalPalindrome
--- FAIL: TestCanalPalindrome (0.00s)
word_test.go:35: IsPalindrome("A man, a plan, a canal: Panama") = false
FAIL
exit status 1
FAIL gopl.io/chi1/wordl ©0.014s
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gopl.io/ch11/word2

// Package word provides utilities for word games.

package word
import "unicode"

// IsPalindrome reports whether s reads the same forward and backward.
// Letter case is ignored, as are non-letters.
func IsPalindrome(s string) bool {
var letters []Jrune
for _, r := range s {
if unicode.IsLetter(r) {
letters = (letters, unicode.ToLower(r))
}
}

for i := range letters {
if letters[i] !'= letters] (letters)-1-i] {
return
}
}

return
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func TestIsPalindrome(t *testing.T) {
var tests = []struct {
input string
want bool

H
¢ H
{"a", true},
{"aa", true},
{"ab", B
{"kayak", true},
{"detartrated", 3},
{"A man, a plan, a canal: Panama", },
{"Evil I did dwell; lewd did I live.", },
{"Able was I ere I saw Elba", },
{"éte", true},
{"Et se resservir, ivresse reste.", 1},
{"palindrome", }, // non-palindrome
{"desserts", }, // semi-palindrome
}
for _, test := range tests {
if got := IsPalindrome(test.input); got != test.want {
t.Errorf("IsPalindrome(%q) = %v'", test.input, got)
}
}

A RATOG BT R RATA L T

$ go test gopl.io/chil/word2
ok gopl.io/chi11/word2 0.015s
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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 := ([Jrune, n)
for 1 := 0; 1 < (n+1)/2; i++ {
r := rune(rng.Intn( )) // random rune up to '\u@999'

runes[i] = r
runes[n-1-i] = r
}

return string(runes)

3

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< ;i {
p := randomPalindrome(rng)

if !IsPalindrome(p) {
t.Errorf("IsPalindrome(%q) = false", p)

}

ERMAM KA LAT AL » ERCHAEZE X TEY » KRATT ORI K B ERE
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gopl.io/ch11/echo

// Echo prints its command-line arguments.
package main

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

var out io.Writer = os.Stdout // modified during testing

func main() {
flag.Parse()

if err := echo(!*n, *s, flag.Args()),; err != {
fmt.Fprintf(os.Stderr, "echo: %v\n'", err)
0s.Exit (1)

}

}

func echo(newline bool, sep string, args []string) error {
fmt.Fprint(out, strings.Join(args, sep))
if newline {
fmt.Fprintln(out)

}

return

JE MR P AT L B AP 5 A0 ks &8 Flecho %3k » KGN w6 i th 2 5 E 4, &A1 it 3%
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package main

import (
"bytes"
"fmt"
"testing"
)

func TestEcho(t *testing.T) {
var tests = []struct {
newline bool

sep string
args [1string
want string
H
{ "'y [Istring{}, "\n"},
{ o "y [Istring{}, ""},
{ , "\t", []string{"one", "two", "three"}, "one\ttwo\tthree\n"},
{ , """, [Istring{"a", "b", "c"}, "a,b,c\n"},
{ , """, [Istring{"1", "2", "3"}, "1:2:3"},
}
for _, test := range tests {
descr := fmt.Sprintf("echo(%v, %q, %q)",
test.newline, test.sep, test.args)
out = (bytes.Buffer) // captured output
if err := echo(test.newline, test.sep, test.args); err != {
t.Errorf("%s failed: %v", descr, err)
continue
}
got := out.(*bytes.Buffer).String()
if got != test.want {
t.Errorf("%s = %q, want %g", descr, got, test.want)
}
}

FEF A M RRAEFe = B RAG AR —ANE o ZAZmainé » A & main A 2 R %k 0 2
& 1 MK 89 B 4Emain 6 2 & TestEcho M X 4L $ A 89 — A3 6, » £ @main R H 2 A % S
oo A Ak By o

WA M ARAE R T 0 BAVRE 5 B 37 69 WA 5] o 1k K38 E 38 o T @ 69 R XA 6 R A
FRMEF AL 248

{ ;""" [Istring{"a", "b", "c"}, "a b c\n"}, // NOTE: wrong expectation!

go test WA T



$ go test gopl.io/chll/echo
- FAIL: TestEcho (0.00s)
echo_test.go:31: echo(true, ",", ["a" "b" "c"]) = "a,b,c", want "a b c\n"
FAIL
FAIL gopl.io/chi1/echo 0.006s
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package storage

import (
llfmtll
lllogll
"net/smtp"

func bytesInUse(username string) inté64 { return 0 /* ... */ }

// Email sender configuration.
// NOTE: never put passwords in source code!

const sender = "notifications@example.com"

const password = "correcthorsebatterystaple"

const hostname = "smtp.example.com"

const template = “Warning: you are using %d bytes of storage,

%d%% of your quota.’

func CheckQuota(username string) {
used := bytesInUse(username)
const quota = 1000000000 // 1GB
percent := 100 * used / quota
if percent < 90 {
return // OK
}
msg fmt.Sprintf(template, used, percent)
auth := smtp.PlainAuth("", sender, password, hostname)

err := smtp.SendMail(hostname+":587", auth, sender,
[]string{username}, []byte(msg))
if err != nil {
log.Printf("smtp.SendMail(%s) failed: %s'", username, err)
}

EAVA M X L BARAG o L& RATVH FATZ K% E E A IRAE o B SL R AN on o 2 22 3% 48 50 5] —
A6 A #notifyUser & 2L ©

gopl.io/ch11/storage?2




var notifyUser = func(username, msg string) {
auth := smtp.PlainAuth("", sender, password, hostname)
err := smtp.SendMail(hostname+":587", auth, sender,
[]string{username}, []byte(msg))
if err I= {
log.Printf("smtp.SendEmail(%s) failed: %s'", username, err)

func CheckQuota(username string) {
used := bytesInUse(username)
const quota = // 1GB
percent := * used / quota
if percent < {
return // OK
}
msg := fmt.Sprintf(template, used, percent)
notifyUser (username, msg)

LA BATTT VAL MK P R A oA K% R B AR 2 6 oA R X R dk o B R R IR il e
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package storage

import (
"strings"
"testing"
)

func TestCheckQuotaNotifiesUser(t *testing.T) {
var notifiedUser, notifiedMsg string
notifyUser = func(user, msg string) {
notifiedUser, notifiedMsg = user, msg

// ...simulate a 980MB-used condition...

const user = "joe@example.org"
CheckQuota(user)
if notifiedUser == "" && notifiedMsg == "" {
t.Fatalf("notifyUser not called")
}
if notifiedUser != user {
t.Errorf("wrong user (%s) notified, want %s",
notifiedUser, user)
}
const wantSubstring = "98% of your quota"
if Istrings.Contains(notifiedMsg, wantSubstring) {
t.Errorf("unexpected notification message <<%s>>, "+
"want substring %q", notifiedMsg, wantSubstring)

REH—AFR SRR A @5 0 CheckQuotatd 7 Ak .E % TAE » B A notifyUsersiik A 1%
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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...
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cycle! {

net/url

Figure 11.1. A test of net/url depends on net/http.
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Figure 11.2. External test packages break dependency cycles.
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$ go list -f={{.GoFiles}} fmt
[doc.go format.go print.go scan.go]

TestGoFiles & 7 69 & fmt & A 3R M XKD » A test.go B RS » F i R4 MK Ay
7

$ go list -f={{.TestGoFiles}} fmt
[export_test.go]

61,89 M X AXAD 38 F AT AL XU 0 R dfmt e JEde sk 5 B8 R ATA A HFexport_test.go 4
Ve R o
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$ go list -f={{.XTestGoFiles}} fmt
[fmt_test.go scan_test.go stringer_test.go]
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package fmt

var IsSpace = isSpace
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AR GAEGE — DR LR B EMNK > CRRZRBREE S M KEEEE BA

EATTAEI % A KM X 89 4 X, P & IL45 3% = £ 69 AT o

T @B R B RANME 0 RE AR — MR 4R 8 0 R o MEU%FF])&J)%J-
Ao A2 B MR K G B R 0 AT PP 945 RA3 B AP IL-F R R AN AEE o B RA A ik iRk
o] AR — AMRAF G A T o

import (
llfmtll
"strings"
"testing"

)

func assertEqual(x, y int) {

if x 1=y {
(fmt.Sprintf("%d !'= %d", X, y))
}
}
func TestSplit(t *testing.T) {
words := strings.Split("a:b:c", ":")

assertEqual( (words), 3)

MBEANAZEL LR BT Z 20T T F4 R 094512 UM XA AN LT THE - @R AR
ETFXRBEE A & L4 EE B o BT ARIE BIRGEIZITI— AN E A NIE 421 8
AR T @B T - AHLEMN R EAETERENEAL RAME o



func TestSplit(t *testing.T) {

s, sep := "a:ib:c", ":"
words := strings.Split(s, sep)
if got, want := (words), 3; got != want {

t.Errorf("Split(%q, %q) returned %d words, want %d",
s, sep, got, want)

A BRI E T AR BIR R ~ CMm AR ERGZ L 3 AT A LR E A
FaBR 2 R Cl 69 4E 3 BRI 3 AMARAR YL ZRETESHMK o — L RMNETRAMEE
MEGMR > T—F B RFAR L % 89ifiE 6 kT KM A B - &A1 LA & IsPalindrome ) &
IR M AXACAE kR & L % tyshesepM XA F] o

A @ 8B F R E B I B SRR 0 de B A T AR MRARAD B R R RN R &
%o (HAVHA£13.3% A& 2 — /> £reflect. DeepEqualthi B &3k o ) —MFag Ml ey X4 2o
R FERARME G BARITA > RE 4 ZH B AL RKKRED ~ B HEFH o wREHNIHE ~ AN
By MR A& F o BRI RIFER -

% 5111.5: R A IR 5 69 B AR Y K TestSplitM X, » AT p AL sk 4% -

11.2.6. ¥ %A% 35 69 WX

do e — A AT 2 T # B AIE A A AN EF RBOLARF E S Bbug (R4 4E) 5 F
o R — AR AL T B BRI AR A5 o AR — TR AR &
HBCE R P —H 0 — AN MK B A SRR B o RIS A MRARAG & ERF R
AAEFT ALY AR * A TR A &R - BT IR > R AT &AL H K890 BT 5 R 2435
FEATHF L o

5 —AMR B  E— L RO e — AER O T B — ST 60 408 i K —
AR AR S BTES T— A S E R AT AL IR 5B - 2R A T B A »
HREETRERATI » RERTRA—A AN FAF K o f LT B35 -
B A OIS TRARE BT » Bk KA AT RA LT o

BE S 58 M RARAD 8 77 ik A R A AR B E X 6 B P o ARBFMRARAD 69 1 5 A R 3R LA 09 A5
oo MR AP TR RAMLYE  c TRAFTHEATEFTIRER > MA AR LER B R
BPEARERIZITHTE - REFBREFLTAKRRE —MAE R4E PRIA TS89
SLRAT B R > RARRXTRAF KRR S AT TAE > (22 €T A Byl i A5 B A A 0
B gL § B0 638 3 6 R IR o



11.3. NiXB £ %

AW mE o MR R T AL T8 o 1 B AUFFE KEdsger Dijkstra® #Lid @ “I X 481 9 -
M54 » m kTR R A BTG o "F % 09 MR R AR E P — A2 Z A BUG © 2 AT 69 1R
T oo MR A B RATE9E0  RABERS TR FTLTUAEFR TAEM o

45 AL JAT 80 M R B AL AR 8 K 0 B 2 % o M IA/B & B T AL Bl P id 1 B 8
B3 65 S0 R AU M B 69 B K KRN RAVR B A A MR K o
RERBEAXTET » BONBEFERMER ZIEAY - BB EFXIEEMNKF E
VI BEAT— RO & B ARAD E g ] o £ KT 0 KAVEA go test A 4 px 8 MR B
EZRTH xFFTTEOREBYMNRBEZR  HHRMNBHMRARMNIAZLR G £3E o

T g RS & — R B MK > AT R LR K RERE

gopl.io/ch7/eval




func TestCoverage(t *testing.T) {
var tests = []struct {
input string
env Env
want string // expected error from Parse/Check or result from Eval
H
{"x % 2", , "unexpected '%'"},
{"!true", , "unexpected '!'"},
{"log(10)", , unknown function "log"'},
{"sqrt(1, 2)", , "call to sqrt has 2 args, want 1"},
{"sqrt(A / pi)", Env{"A": , "pi": math.Pi}, "167"},
{"pow(x, 3) + pow(y, 3)", Env{"x": 9, "y": }, "1729"3},
{"s / 9 * (F - 32)", Env{"F": -40}, "-40"},

for _, test := range tests {
expr, err := Parse(test.input)
if err == {
err = expr.Check(map[Var]bool{})
}
if err 1= {
if err.Error() != test.want {
t.Errorf("%s: got %g, want %g", test.input, err, test.want)
}
continue
}
got := fmt.Sprintf("%.69", expr.Eval(test.env))
if got != test.want {
t.Errorf("%s: %v => %s, want %s",
test.input, test.env, got, test.want)

T BRAVRARATA 6 R RARE WA

$ go test -v -run=Coverage gopl.io/ch7/eval
=== RUN TestCoverage

--- PASS: TestCoverage (0.00s)

PASS

ok gopl.io/ch7/eval 0.011s

T@EANGATIALFMRKE LR TG A *®



$ 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 WA IEITGoL B4k 6y kB T MATHRF o B T AT B A e
$GOROOT/pkg/tool/${GOOS} ${GOARCH} A i ° E/Jﬁ go build 48R A » KAR I E
FRERAXILERE L -

WA ZAVTT VAR -coverprofile 17 &5 EH#H EITNK ¢

$ go test -run=Coverage -coverprofile=c.out gopl.io/ch7/eval
ok gopl.io/ch7/eval 0.032s coverage: 68.5% of statements

AR ESBCA LA MRXRED FIEAAE RS FRATE EF 8B - WL 0 £EBITHEANN
RKAT > BAHAFMARDE N —5 G2 EHENFERBLERE - RirETE o WS

BUG B A M AR ARAD SEATIR BB 0 4T B E4IE B A c.out U 0 FHATER — IR 9 AT 8945 67 8
—ANEE o (WwRIRFEZGZHE > £ go test -cover ° )

4o R AL AT -covermode=count & &5 %k 0 AR 4 'Hﬁﬂ‘/l\ﬁ')@%ikjﬂ%)\"/\ﬁ'%i T A R AR
EF o ERTERFIRET HEASGIATRE » 7T AR T2 902 Z A0 % AT 89 2% &K
o

ATKRERE > ENBTTURABREZELL AP TMRAE > AR—MHTMLERE » ARGk
AL EFATA (B11.3)

$ go tool cover -html=c.out



coverage, htmi .

C n file:///nome/gopher/gobook/coverage.html

goplio/chT/evalleval.go (588%) *| not tracked not covered covered

func (u unary) Eval(env Env) float6d4 {
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 hlnary] Eval{env Env) float64 {
EW1lTCrH !.-..,. {
o ;ﬂt:rn b.x.Eval{env) + b.y.Eval{env
- return b.x.Eval{env) = b.y.Evalienv)
. return b.x.Eval({env) * b.y.Eval({env)
. return b.x.Eval{env) / b.y.Eval{env)
. : :
panic{fmt.Sprintf(“unsupported binary cperator: %g", b.op))
}

Figure 11.3. A coverage report.

GEMRDBENABEINT > LEHMNEATRARBED - ATHEWAL KNEFFE
EXARGH FRERT AFHACE o KATT AL L& AunaryiR1E 89 Eval s ik & A WHATE] o
do B RATV4 2 X3 KA B LG RAL R A T @ e XA 5] 0 KRG EHEAT L @GS > AR A
BN LAINMAMN e RBELT REET !

{"-x * -x", eval.Env{"x": 2}, "4"}

Fid A ApaniciE sJ IR R L4 &8 o AR A R » B X A AE 6 H R AWM MATE] -

Jﬂﬂ%%%wﬂ§i$%i%&% fo R BRI E AR TATH » R AL 8
#ok o B AR R AL R IAT R M € > R &k A KRB LZABUGH 3 B A FZH
BB BN RR G ARAT S K o H—i45 4 » 4o L@ #paniciF 67 M KTH R &
WHATE] o B o> BA —RBIEGEEANSE TRV BI AR S 5t 69 MR o MK
M$EL%RE*A%&%%%lW’% WX ARG Fr 8 B R A AKAD 09 K5t H R B
o MRB ZF T AT AH BRI RFIM R % 556935 - AL 7 HF g MNRAG %5
rmﬁm HERESEHE



11.4. 3542 M1

AEMEZMNE—NMEFEETIAERRTHMEAE - £GoiEE T » AN K R Ffr L3 K
R A B ik £ 0 122 ABenchmark A Af48% » B4 A — /> *testing.B R A 694

5 *testing.B HE IR T R4EF *testing.T MBI 7 ik » TH Hsr—LFabb e 48 X 89 77
oo CHRBET — RN AT T RAERATEMEIRREK -

T @ & IsPalindrome & # 89 A& A& WX » P IS HATNK

import "testing"

func BenchmarkIsPalindrome(b *testing.B) {
for i := 0; 1 < b.N; i++ {
IsPalindrome("A man, a plan, a canal: Panama')

KAVA T @ 894 A BT ARAERK o Ao FARRXT R 89 & > BIF LT F BT RAER K o
EMNFRZABL -vench F AT EH T LI ZBATHREMN KK - BALELZ—MEMN L
B X AT IR AR AT R AR R L F 0 RINEA T o L P X TALBTA
HAEMRX R ERARXRERA —NERAEMNK K > BALA _pench=IsPalindrome % Fx A& FM
By R o

$ cd $GOPATH/src/gopl.io/chi1/word2
$ go test -bench=.

PASS
BenchmarkIsPalindrome-8 1000000 1035 ns/op
ok gopl.io/chi11/word2 2.179s

BRPAEMNRLEHRT BRI > XERE» RFETH R HGOMAXPROCS# 1A » X 2t
T4 kmXeg REMNRKETERLGE S

o

4 £ 74 K A IsPalindrome % 276 % 1.0354 4 » £ #471,000,000:K &9 F 34 B 7] o A A &
AWM IRIE B B A i I R AR MR RGBT R €A% RAREEITRE
T XA 262 KR 4% DN B NIE AT K R A FL AR MR R T F B 6 Rt ] o ARG T — ANk KA Rt
R PRIEAA R A M E LR o

PRI AR AR R B A FI > ® RAREREMNFKERAEA » ZHTHEEANREDNRK K
BA WA E B PAT RS » ZHEF R 2 EEFH mBERENRGFHETHA o 4o
R T &2 S 46 AL ARG 3R o2t M & i 18] 4 ok T30 0 AR A T Al i testing. B4 # R B 69 7 ik k 1k
HAMAREE TS » PR RE—RR I LA -



A BAVA T —ANERENRFe-L@ MK > RONTARE G MR XARFETREGBE - &
% A £ 89481 2 2 IsPalindrome &% 3 F 5 = A E IR 6913 b4 & 5 XA VT VASBE o, A FRE AR K
R

n := (letters)/
for i := 0; 1 < n; i++ {
if letters[i] !'= letters[ (letters)-1-i] {
return
}
}
return
FRBEGHERLT » —ANRm G LagAL R oL a8 KT8 2R o e AR AEM AR P A AF

® T 4% 8 e REdR At o

$ go test -bench=.

PASS
BenchmarkIsPalindrome-8 1000000 992 ns/op
ok gopl.io/chi11/word2 2.093s

B — RS BERETE A FEANFRAT S B— AR K6 %4 - XA KT A% % £ append
RRATRAESHRAZN S REH B o FA—MettersK AT £ > FHHEEEHRI > KT
iIEEE:

letters := ([Jrune, ©, (s))
for _, r := range s {
if unicode.IsLetter(r) {
letters = (letters, unicode.ToLower(r))

}

AR AR I A £935% 0 E 42 R T T2,000,000:% K 69 F 35 B AT E] 457t o

$ go test -bench=.

PASS
BenchmarkIsPalindrome-8 2000000 697 ns/op
ok gopl.io/chi1/word2 1.468s

do XA TR R FEE L ER VA LGS B © -benchmen 4 1TH E 54 &
REF OE RGOS RIIELTT o KA T AL ETE R 4 89 9 Bt L

$ go test -bench=. -benchmem
PASS
BenchmarkIsPalindrome 1000000 1026 ns/op 304 B/op 4 allocs/op



LA B R R

$ go test -bench=. -benchmem
PASS
BenchmarkIsPalindrome 2000000 807 ns/op 128 B/op 1 allocs/op

A—RAGERRESROAGIRTE TT5%M 5 RARAREFRTE—FHORNEER-

BAKRAEMRXET T KAV EASBARBEA F o910 10 > RN EE BRI GG LR ADTE
BB R T o flde s R — AN R EZ1msL 21,000 T E » AR AL E10000%1E 7 %
FE S PR ? XM B F T HE KRR BT - %*AM%Im%éﬂu%
A% RR?EREMNRTAF BN BBFLERRIFFLTHEOR DAL o H=AM01F @ 2t
T*4%&%lﬁ%ﬁ%%£%?E&wﬁTMﬁ%%ﬁIﬂﬁ%ﬁ%ﬁﬂ%%AEXE%
A RBT ke 8 o

Phag A 6 R AR Xk A LR AL 7 AXAD o AT E R EAK [ BIIULNARRA KT RGLE
MR R ORI AR

func benchmark(b *testing.B, size int) { }

func Benchmark10(b *testing.B) { benchmark(b, ) }
func Benchmark100(b *testing.B) { benchmark(b, ) }
func Benchmark1000(b *testing.B) { benchmark(b, ) }

WIS ERB T AN K] BELARTEAFTHENLIRG R AN XA ZE T o B8
ﬁQ%V&bN%ﬁﬂﬁkﬁk$°%#%4Eﬁﬁ*A.kkJ% s EmA 0 T Ak

PuaR A 6 R AR X R e e B X AR PR T IN R RA ey » (2R ERFRZILTHL S
PRG R AN XKL - AAMEAR B GRE > RE AWM o » A H LR EZINHOBELAL
AR G232 R o KA A F R A A MK k% By KA 2# % 1T o

%51 11.6: 42.6.27% 6945 %] 2.4%2% 5] 2. 569PopCount & 4 % & A £ MK - HA AT ABEL X
EFRRERLT ARG SH S KH ) -

%3] 11.7: A1 *IntSet §6 5) #Add ~ UnionWithA= X4 7 ik 4 B LA MK - 48 ] K E A
Bon o AR ATEIR B k0 5 b ? B F 6 K TR F ot dT 2 IntSetd= AT W Emap
MR S



11.5. 37

A M X (Benchmark)at T#7 & 45 T 3 E 69 AL 2 A # 816G » 122 % RAT R B AR5 9069 8
BBt AZ 0 KA1 F H R Jo BT B HRAL o FEANAD R AR B2 1% 47 i Donald Knuth£19744F
9“Structured Programming with go to Statements” LAT 369453 o & R &% W AR5 4 T
PERE 8 & & 5 AR MR STRAT T AA B R F] 698 5L

ERRF AR BEREGFREMBE - A5 R 2R %K E QN A £ F LS
MR E L %Hik%”ﬁ%%&+% TR T A8 AR KB i @Rsea o 4F 55T 2R
KA B IR o RAT AR ZLEA L T @y a9t > 2zl 97% %%« LF8914
L2 BZR o

LB AR EAT T 2 %K F A AR R AE3% 09 E AL o —ANFEIARR T R R 2B 4 A B 3t E R

AT o AAT] 2 BT M e 1R 5 AR A KA 69 RAD 5 A2 5T AR S KA AR AD © 2 AR A A B9 AT

BT A 2#ATHRA o S TRSAZF R KW 0 FIBTIIR T AL REMA » ZREH L
%0 Fag4gaR ey o Ab—M e mEB N E T A KIEN o

L RAVEAT 0 IR RAVAL S 09 AT IR L A9 AR > SAT 89 77 SR PR AR 3T o TR AR A TA
FPPATIN R — 2 B ShdhAE > R MR SATIRWT 5 G & A MR THE RLAR A JIHT 4B -

GoEE XS XA BRIN > B—FXETR 7 @ » 12 CHNVARF R A KA
T RSEARIG — R FH B AT A REOR A R EOR A ERGIZE - REHN g0
test L Exd JUAP 57 75 XARRBE T 3% -

CPUR|#7 #4718 T RALCPUR 1A 89 R4k o A HANCPULET AL AEERILED AR LB
BEARG T EN > HBRFHIHBL2RFT—NITEIBRB KRG IEFGEFT o

M MARIR T RAAF 89154 o JME 2R KB AN A2 BRGENE > F3HHE512KBH
A5 g S AR R — AT R -

FE 2 2 A7 ] 12, 5k M E goroutine & X 4948 4F » Hlde A LA ~ B R E A 0 LA KB
& o & Hgoroutine X AR ML E AT > AT EA A 1C F AL 0 F A o

ARFEIRTELF s ESERTALEREA T U o SRR S MsE5ENT
ZH5 0 BA—RAGMRETREY ARG IER -

$ go test -cpuprofile=cpu.out
$ go test -blockprofile=block.out
$ go test -memprofile=mem.out

af F— s g MR AL AR B G #AT I 0 BRI X 0 HGRF AL R ST T RE
A KK B EZETR S EHBRTER o 22t T RPBTO2F LLA R > BT 2l L8 A
Go#runtime APk B Fl & 478 2|47 ©



—BRMNCEREE T AT 569 RAERIE > KAV T 244& F pprof k 947 & & 438 - & 2 Go
TRAMAFG—PTREZHATR-ABHFITE » €& go tool pprof 4 ° L LA %
M Fe ik oo A2 REAR T AASL 1 A R IR TR 69 T I ATAL 5 Ao 2t B2 69 3T 2%

1 o

ATREGWEERBRTER » S BERAFHATEERRN LT ERESRET L3
Ak o W3R A TLpprof & £ 2t & 89 T PATAL /7 Rk A1 AT HIE © B A go test BF £ MK TG
& Al B R 89 MARAL 5 0 2R 12 B A AT 6 B4R A0 X AR 5 AR 4 A foo.testUH 0 B P foo
o2 L AF W 8,89 4 F o

TagedEw T T EHET—ANCPUSM B o RATEIEF net/http 665 — AN F AN K
A o B F RAF LA W 5 R AR B IR kT TR RN AR o B4 A 69 E MR ILF R
FERELSHE > B LKA A -run=NONE % £& 25 1E A 2 i 3£ 0] 4%, o

$ go test -run=NONE -bench=ClientServerParallelTLS64 \
-cpuprofile=cpu.log net/http

PASS

BenchmarkClientServerParallelTLS64-8 1000
3141325 ns/op 143010 B/op 1747 allocs/op
net/http

ok

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
1730ms
230ms
120ms
110ms
90ms
70ms
60ms
60ms
50ms
50ms

48.
.41%
. 34%
.06%
.51%
.95%
.67%
.67%
.39%
.39%

F R PR RN®®WO

19%

48.
54.

57

61.
63.
65.

67

68.
70.
71.

sumd%
19%
60%
.94%
00%
51%
46%
.13%
80%
19%
59%

cum
1750ms
250ms
120ms
110ms
1130ms
120ms
830ms
190ms
50ms
60ms

48.
6.
3.
3.

31.
3.

23.
5.

cumd%
75%
96%
34%
06%
48%
34%
12%
29%

1.39%
1.67%

crypto/elliptic.p256ReduceDegree
crypto/elliptic.p256Diff
math/big.addMulvvw
syscall.Syscall
crypto/elliptic.p256Square
runtime.scanobject
crypto/elliptic.p256Mul
math/big.nat.montgomery
crypto/elliptic.p256ReduceCarry
crypto/elliptic.p256Sum

HE text ATHREHMBERN » £ERZXEHITZ—ANRE > RBALACPUL BT R K4 R BEF o
HE P _nodecount=10 HFIRH T RM B AT10/T09LE R o st T2 EHAERA » ALK K
RTAHEBHERARRAT o

BEAEE AL VR &RAT > HTTPSA M X ¥ crypto/elliptic.p256Reducedegree &3k & A T 4%
H—FHCPUR R » st SR KILE o MILZ T » e B —MEE AP L2 Zruntime 6.8
NGB0 X AR L BT A TH AT e A — MEAF 2 K HAL R o



2T — 8 A ey B > AR A8 F 24k M pproft) B RS ak o XAF £ K GraphVizL
B > T RUK hitp://www.graphviz.org F# o 53 -web AT AR ZKOA @B > 4724 CPUY
1% Ao g e B0 R BFE A o

R—FENAEMEE T TGOETHWAMNBILEL c WwEATME S » TUHIEGCOETFHE
#9“Profiling Go Programs”— 3C ©


http://www.graphviz.org

11.6. %] %%k

F AP go test 4FH| A AF Y HFE T K4 0 AExampley R E G sk o T REEA Kk
AR A o TF @ ZlsPalindrome & £ 2t &2 89 4] % 4k

func ExampleIsPalindrome() {
fmt.Println(IsPalindrome("A man, a plan, a canal: Panama'))
fmt.Println(IsPalindrome("palindrome'"))
// Output:
// true
// false

T R ZARAL o REZG—AZEA A - — A BB FTRAEFFAERY T N RE
TR E o WL FREE AEHRE - AR - NRER R EEN o —RHIREK
AT AT AR KT B TR — AN o 6 JUAr R A R KA 89 % & o BTA 69 TAS AR 5L R % Bk B —
M7 o> BN RB R RS AR B —4F o R > T XA ZHF TR —H > 6]
R LB T GoRA » F RIS RIFRGBIFNAD 0 XA TR R AR & FHE > R 4K
B RSB o

#E";IFE; 71'_‘-'@'] l%l%iéﬁ)é%i;g %ﬁé]\ ’ godocji /I\WGbi#% ﬂ&% u;g /ﬁ\}]%’ﬂ'\"f?'] ga;ﬁi;éﬂ;‘(gx] %/I\_/E\_{Z’&l%,iiéi
&% » A itExamplelsPalindrome 7 #| & ¥ & IsPalindrome & % U #4 87 —< 4~ » Example
T N A B A g —FR ) o

T 2 H AL £ go test AT MK A9 BHAR AL 2B AT R R FN K o 4o R R B FK
HNAEH XM E@E T /7 output: XN ERE » A2 MR LEAPATEA TH] H%K > &
BERETE RGO EMBE S EFLAGTRR o

TR H =B RBE—AE L IE%D o hitp//golang.org # A& B godoctR 4 69 SUAS IR
% » €42 A T Go Playgroundit Ml P =T vA 42 8 i 5 P & &% A 24T AN Bl i 2k 0 314 B
M4BT REGARAE o B F RS T HE A XGoid 5 HhRkizoyF X o


http://golang.org

gopl

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 elements in the resulting string.

= Example

package main

“strings"

)

func main(} {
s = [Istring{"foo", “"bar", "baz"}
fmt.Println(strings.Join(s, *, ")}

foo, bar, baz

Program exited.

[
Run | | Format J | Share

Figure 11.4. An interactive example of strings.Join in godoc.

KB 0 | = &1t treflectfrunsafe & » —Ax89GoA2 7 RAR V42 A €41 » F£ LRV F
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CREE T

GoiE SR/ T —Frhuhl » A45 £ B 4T & 37
FORAERE R ERARFNRAE gﬁ_k.
*
|E

v & CA A9 4E ~ R A8 7 ik Fe el X
g 78 B i AL
T AL BN GE LB ARG EA E — LA L AL

T
2 PREA o XA MBI AR A RAE o R4
¥ o

FEARTE > BIVFR TGO T ORI HME » AHECTULEZTH M ELRELS » URERNE
*k FZAPLE Lo ATAL B RAT AL 89 @ — ANt R B T B XD > 5 — DA LM
encoding/jsonfeencoding/xmlI4& 4 &9 4+ 3¢ 4 & WL 69 % AL S fE o st T RA1E4.67 F A
ftext/templatefehtml/template & » E 169 £ AL ZR B R AT EH A - KRB » R A—ANE F
MR AER FTRZAEER Aty RELDRIEONFNAARFHRLAY » 122 €
18 A APIAR A A R4 X # o o



12.1. AT HERE?

HEENEZRE M REREBLA T LA THRERANLF O XA GE > LTHZH
HACNHAZARETOERTT N RAZEBN T T ZILONFEL I LA TREREGE o

— AR R KB F At Fprintf & 42669 F /5 $ 48 KAL A T4 > T AR kEF LA
B faas XALHATER > HEZFM P B LR o (LML K ZRHERL— AN RMIREH K
o AT HEAL RIMGJIZRBR—N5E > KB EEFfmt.Sprint £ L6944 XL B 69 F
FE# o &A1 A K AL 47 Sprint o

HA1E L RAswitchE A 5 LR MAMALHKELEE
oo KGRI e L MR Y X 0 B IANMEN H
o H AR LT AT 2 6 4 XA AR AE o

24

AT String % % » 4o XA ER B EZ S
A LA EF Estring ~ int ~ bool 5 A ak £

func Sprint(x interface{}) string {
type stringer interface {
String() string
}
switch x := x.(type) {
case stringer:
return x.String()
case string:
return x
case int:
return strconv.Itoa(x)
// ...similar cases for inti16, uint32, and so on...
case bool:
if x {
return "true"
}
return "false"
default:
// array, chan, func, map, pointer, slice, struct
return "??2?"

8 % KA e fT 2 22 2 L [[float64 ~ map[string][Jstring s XA R ? KN B AT AR E 589
MK X > A2 EREBERAGEK A ARTET 89 o BA o fTa 2 EMlurl. Values E A4 69 L 4
R AR ? BpAt XA 4 X T AR B R Z 69 Ak £ A E map[string][]string ° 1’9 oEi N
url.Values £ & » B4 ENZ A TF 6 £A » @ Hswitch & & 9 34 R T 68 &2 F A £
url.Values#y £ A » 3 £ § Bt 3 & 694K o

BADEREEREBYGRT X RIVEFET c KRRENAMEZRHGRA o
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12.2. reflect.Type#=reflect.Value

B4t & reflect &3 4569 o B LT AANETRGEA Type ## Value. — 4 Type &= —4Go
A RN AESFEER>EAUBL S CIGARIT S, Blhe— A MK R 5
R—A R AR E— AR Bk reflect. Type 55 #L 69 & 4 0 89 £ A R 43 B(§7.5), L EZ X
ANERIRRTHEOEGHE R,

& reflect. TypeOf # %1% & 89 interface{} £ %!, # Areflect. Type ) X& &l 39 & LA

t := reflect.TypeOf(3)
fmt.Println(t.String())
fmt.Println(t)

H %+ TypeOf(3) A K44 3 £ 4 interface{} 5%k. ® 2| 7.5% 894 — M EIREGMEEE A o XA
A —ANERNNFEDHRIEE, 2R N OEAME AN E O RERNASER(RE
Rintyhe E 8 7 A 4 ( 2 2 3).

R A reflect. TypeOf & @89 — M ah A KA GG 0 fh, € & AR & LIk KA, Bk, T ey
3% AT P7 "*os.File" @ & "io.Writer". #)5, &A1 & 2] 495 & &k 4 0 £ 49 reflect. Type.

var w io.Writer = o0s.Stdout
fmt.Println(reflect.TypeOf(w))

22 F 8% reflect. Type # v &% & fmt.Stringer #2289, AAITHF— Mgz A E£ AT
WRAe B ELAH B8, fmt.Printf #4ET — A% 5 %T 454, W3H1ER reflect. TypeOf k4

fmt.Printf("%T\n", 3)

reflect &4 F 5 — A E 265 £ A =& Value. —4 reflect.Value =T vA & HBAE & XG5 4E, K%k
reflect.ValueOf 4 % 1£ & &9 interface{} £, & &l — ¥ 8 A& L5 51449 reflect.Value. #=
reflect. TypeOf £ 4%, reflect.ValueOf i& & & 25 R AL & B4k 69 £ A 2% reflect.Value .7 vA
H— Mo,

v := reflect.ValueOf(3)
fmt.Println(v)
fmt.Printf("%v\n", v)
fmt.Println(v.String())

#= reflect. Type %4, reflect.Value #.7#% & fmt.Stringer # @, 12 2 F& 3k Value H A 89 2 F /4 %,
M String 7 & REZEHL KA ®AE A fmt 469 %v 47 &5 %42 reflect.Values 47k 2 32



2t Value 8 Type 7 i & B B4R £ R BT 2d 2 89 reflect. Type:

t = v.Type()
fmt.Println(t.String())

reflect.ValueOf &% # 4% & reflect.Value.Interface 7 i%. ©R E—4 interface{} £ & » X & %
5 reflect.Value #a | 69 B R 44

v := reflect.ValueOf(3)
X := v.Interface()
i := x.(int)

fmt.Printf("%d\n", i)

reflect.Value #= interface{} #F fE K RAEF WM. TR R 2, — A EHEIBR THEAITH AT
7 NAFTA 77 ik, ML R A KA1 e Ak 6g 30 B KR4 ek A XA BT k5 7] 3R a9 fE (s AR
@A), NI RATZEF . AT, —4 Value WAR S 7k RELAR, RiECHE
WERATH A TERAT AR 2K £ KA 8948 XAL & 2 format.Any.

KA1 A reflect.Value 8 Kind 7 & kB R AT KA switch. BRZLRA LF 69K A 2%
A8 kinds £ A 41 A R 49: Bool, String #= BT A 4k 3 £ A 89 Kk £ 4 Array 4= Struct 2 &
89384 £ A Chan, Func, Ptr, Slice, ## Map & 8551 F] £ & interface £ % ; & H & 7 E4489
Invalid £ %, (% &) reflect.Value #J kind B 4 Invalid.)

gopl.io/ch12/format




package format

import (
"reflect"
"strconv"
)

// Any formats any value as a string.

func Any(value interface{}) string {

return formatAtom(reflect.ValueOf(value))

// formatAtom formats a value without inspecting its internal structure.

func formatAtom(v reflect.Value) string {

switch v.Kind() {
case reflect.Invalid:
return "invalid"
case reflect.Int, reflect.Int8, reflect.Inti16,
reflect.Int32, reflect.Int64:
return strconv.FormatInt(v.Int(), )
case reflect.Uint, reflect.Uint8, reflect.Uint16,
reflect.uint32, reflect.Uint64, reflect.Uintptr:
return strconv.FormatUint(v.Uint(), )
// ...floating-point and complex cases omitted for brevity...
case reflect.Bool:
return strconv.FormatBool(v.Bool())
case reflect.String:
return strconv.Quote(v.String())
case reflect.Chan, reflect.Func, reflect.Ptr, reflect.Slice, reflect.Map:
return v.Type().String() + " ox" +
strconv.FormatUint (uinté4(v.Pointer()), )
default: // reflect.Array, reflect.Struct, reflect.Interface
return v.Type().String() + " value"

HEHA L, K6 HEHFOERM DR THHRA ARG 2, BT
formatAtom. *f TR & XA (MR Fe ) el » REITHMEGRA, T3] A LA
(channels, functions, pointers, slices, ## maps), 4T ff £ & fo v H] 69 5] F dbak, & KL 4%
WA AL RRAR—AERG# Y, FH Kind R %8 KE & T, format.Any 4. LB 2 £ A 4]

o

var
var
fmt
fmt
fmt
fmt

X int64 =

d time.Duration = * time.Nanosecond

.Println(format.Any(x)) // "1
.Println(format.Any(d)) // "1
.Println(format.Any([]int64{x})) // "[]int64 0x8202b87h0"

.Println(format.Any([]Jtime.Duration{d})) // "[]time.Duration 0x8202b87e0"
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12.3. Display * —A~i% )2 8945 47 FF 3

TR ERNAEALTARERELIE LN BT o KN R AL AL LE—Mmt.Sprint &
o BATREME AR TRRA GDisplay R4k : SREE—MNE R ER x 0 TP XA
R by AN o Rl AR 1R AU 09 RILHEAR o TERAVN— M F 48 o

e, _ := eval.Parse("sqrt(A / pi)")
Display("e", e)

£ E@mtgiE A P o 45 ADisplay %26 5 A LT OV — ARk R R & FEE & 8935 KA o
Display & %k 8947 tH 4= T :

Display e (eval.call):

e.fn = "sqrt"

e.args[0].type = eval.binary
e.args[0].value.op =
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"

R GREE S —NELYAPIT R E T AR ED o KA1 L —MKF $69display & 4k
R Fi#h)as 5 4R > 5 %69 ZDisplay &%k - € 2 Zdisplay &% i £ 89 & & A4 Zinterface{} £
EAENE =g

gopl.io/ch12/display

func Display(name string, x interface{}) {
fmt.Printf("Display %s (%T):\n", name, X)
display(name, reflect.ValueOf(x))

fedisplay &2 F > RAVEA T AT @& LT A a XA — KK XA~ K FAochanF—T
# 48 #9formatAtom & 2k > 12 % KA1 4 4% Freflect.Value®) 7 ik k% )2 & 7 B 2 XA 89 H— A&
Roo 2B ETHEIRP » pathF/H# 2 WRIFEIEANGALE (REES”) » BEFHKX
AT R TiR B AT (4]4=“e.args[0].value”) & o

o

A &A1 R BAL Mt Sprint R 2k - KA1 B3EAE A fmt &k J AR 896 F £



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 1 := 0; 1 < v.Len(); i++ {
display(fmt.Sprintf("%s[%d]", path, i), v.Index(i))
}
case reflect.Struct:
for 1 := 0; 1 < 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))

A4t 5 FL K Bl o

Slicefr x40 : MAPAG AW IF T —H 89 o Lens KR Eslice XK AE F 89 7T & A4 0 Index(i)
EHh RGN R AE o BE AT —Areflect.Value 5 %= 3% % 7148 & 76 B 895 3% & HpanicH
F 0 RE %A Kslice R W 8glen(a)fralil#RAE £ o display4t =t 5 7 F 69 40 & % )2 1R
B &I s HAE LA )2 4 3T 8 path I Ae“[i] & & & 17 M %42 o

& Kreflect.Value X B F AR % ik » 122 R V38 7 ik xS AARZ 2 RA o Flde »
Index 7 & R #E ¢ Slice ~ AR FH S XA EEA » 4o Rt v XA E A N 25 HpanicH

.

,% o



LMK 1 NumField 7 ik R & 4K & R 89 40F » Field(i)Areflect.Value £ B3R ®] i/~ & it
BgfE o MR F| R EBEA T B L FRRIT LR AR o A T AZpathifide k&= m R %42
KAV RAF LM IR 2t 2 Breflect. Type KA & » KRG 15 R MR BINR R 9.4 F o

Maps: MapKeys 7 % i& & — 4 reflect.Value £ & #9slice » & — 47T % *t Emap# — M key ° =
EF—H 0 BHmapi il 5 A ALE o Maplndex(key)& Blmap F key 2t & #value ° &A1)
path/ie“key]” sk & =17 F1 %42 o (RAZEH —MRZAREG TAE o L Emapiykeysy £ 7 5
X R FformatAtom s T £ 4 I 69 XA 5 44 ~ LM iRFedE o 45T AE A maptikey o 4F X
AR > FEkeyt) L TAEEAKT121691E% < )

154t . Elem#Z 2B S48 H 8 T 2 0 1R K Zreflect.Value £ & o Bpig 4541 Znil » X M4k
ARt R APE LT 34 Zinvalid &2 & » /22 AT A R IsNil 7 i 5k & R X — /=
a4 > BN T AT £S5 0945 8 o KAV EpathaT @R ™" » H B 39N 68 VA o3

>‘L o

#Fo oo B—R o RAVEAIsNIl & kX3 2 2 S &nil 0 4R 5T 0 &ATT LA A v.Elem()k
R 0 24 5 650 KA » FBATIP A 2 69 KA Ao fd o

A A1 Display R EL X LT » L EN A A CHAIE o FT@HMoviek B £ £4.5% 8
VYR LEE R

type Movie struct {
Title, Subtitle string

Year int

Color bool

Actor map[string]string
Oscars [Istring

Sequel *string

IERMNFA—NREBG T Z > K5 AADisplay TR FE :



strangelove :

Title:

Subtitle:

Year:
Color:

Movie{

"Dr. Strangelove",

"How I Learned to Stop Worrying and Love the Bomb",
1964,

false,

Actor: map[string]string{

"Dr

"Grp. Capt.
"Pres. Merkin Muffley":
"Gen. Buck Turgidson":
"Brig. Gen.
"Maj.

iy

Oscars:

. Strangelove":

"Peter Sellers",
"Peter Sellers",
"Peter Sellers",

"George C. Scott",

Lionel Mandrake":

Jack D. Ripper": "Sterling Hayden",

T.J. "King" Kong : "Slim Pickens",

[Istring{

"Best Actor (Nomin.)",

"Best Adapted Screenplay (Nomin.)",

"Best Director (Nomin.)",

"Best Picture (Nomin.)",

iy

Display("strangelove", strangelove)if A 4 & = (strangelove %3

+) )

wHE 8 & G

Display strangelove (display.Movie):

strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.
strangelove.

Title = "Dr. Strangelove"
Subtitle = "How I Learned to Stop Worrying and Love the Bomb"

Year = 1964
Color = false
Actor["Gen. Buck Turgidson"] = "George C. Scott"

Actor["Brig. Gen. Jack D. Ripper"] = "Sterling Hayden"
Actor["Maj. T.J. \"King\" Kong"] = "Slim Pickens"

Actor["Dr. Strangelove"] = "Peter Sellers"
Actor["Grp. Capt. Lionel Mandrake"] = "Peter Sellers"
Actor["Pres. Merkin Muffley"] = "Peter Sellers"
Oscars[0] = "Best Actor (Nomin.)"

Oscars[1] = "Best Adapted Screenplay (Nomin.)"
Oscars[2] = "Best Director (Nomin.)"

Oscars[3] = "Best Picture (Nomin.)"

Sequel = nil

(

AT T A4E A Display %k & iz i B F R 6G QIRLEH » Bldo *os.File R :

;TR

i



Display("os.Stderr'", os.Stderr)

// Output:

// Display os.Stderr (*os.File):

// (*(*os.Stderr).file).fd = 2

// (*(*os.Stderr).file).name = "/dev/stderr"
// (*(*os.Stderr).file).nepipe = 0

STAFH 0 RAARD 77 P B EMAFT RFEORRT o TR L OGLZXAM T o9 E £ R R R
BAALTRATRN » FHMAREEGZFLTREHERTR o (ZHZFZERR
EXARHBRRGREZ— ) &A1 # Z T A Display &%k %k £ Treflect.Value 8 M3/ 41
(X EZEAN *os.File B9 XA RFRIR) o pisplay("rv", reflect.valueof(os.Stderr)) ¥
BT o BARATRFIRFIFRGLERTRA £7 ¢

Display rV (reflect.value):
(*rv.typ).size =

(*rv.typ).hash =

(*rv.typ).align =
(*rv.typ).fieldAlign =
(*rv.typ).kind =
(*(*rv.typ).string) = "*os.File"

*(*(*rV.typ).uncommonType).methods[0].name) = "Chdir"

(*(*(
(*(*(*(*rV.typ).uncommonType).methods[0] .mtyp).string) = "func() error"
(*(*(

*

(
* *(*rv.typ).uncommonType).methods[0].typ).string) = "func(*os.File) error"

MR T @l M T8 R 3|

var i interface{} =

Display("i", 1)

// Output:

// Display i (int):
// i =3

Display("&i", &i)

// Output:

// Display &i (*interface {}):
// (*&1).type = int

// (*&1i).value = 3

12 5 —A81-FF » Display & 428 M reflect.ValueOf(i) » ER B —AMntk A 6948 o E4e KA1
12.2% PR 2|4 > reflect.ValueOf & Z R & — 4> AR XA 69 Value » B A € £ — 43 24442
LR E -



H F =AM FF 5 Display i 28 A 89 Zreflect.ValueOf(&i) » &R & — /N8 §idg 44t » 2t 2 Ptr
KA o feswitch#IPtro- L P » {3 AMAE A Elem # % » B@—AValuek AT E & A% »
2t iz Interface £ A o 14X — MR HERF G Value » TREREAMEZEANGME > S0 XA -
display k& )2l A 8 & » RREHHATH TRIAAFE G Z LA fofh o

st FEAT LN wwRBE) LB P S A @I Displayt§ 2 AR » Bl T @GR
FERCR-OE

type Cycle struct{ Value int; Tail *Cycle }
var c Cycle

c = Cycle{42, &c}

Display('"c", c)

Display & 7K i T4 du 47 R B i )27 ¥

Display c (display.Cycle):
c.Value =

(*c.Tail).value =
(*(*c.Tail).Tail).value =
(*(*(*c.Tail).Tail).Tail).value =
...ad infinitum...

¥ % Gois E AL 6.8 T — L IBIR8 4B - ik Display LH 3 % % IR0 HIE 4§ 22155
BRI RIEA T %I ABE £ F REA o MK M kSRR R unsafe #3554
M > KATH £13.3% A B) Rk AR AT K o

i I8 S L AR Y 3t fmt. Sprint & £ kB AR o B A AR S B RAT IR R R RIB LA o )
fo s GEEI AN IR 0 BRER ERATIPRA R o £ATI &4 A & tslice &,
mapi 7T a8 FAE > R HFIURFE L > FEFA B A TRER IR F 9 HA4 o

%43 121 : ¥ FDisplayhans * 1% € T A & & 62 A L # 1K RACAAE A mapiikey £ R 614 o

%47 12.2 : 3% 3&display %2 9 #42H > AR IE R R T ECRARLEAE — T IRB AT A F#
Ja o (£13.3% » KM FE A —FEMNKBLEMEGHEETGER )



12.4. TH): AL A S & ik A

Display £ — /M T L~ & MALEEGARXTE s (22 EH FRBEZNGCoEZ N LR A A
FE &R E AT #AZR I -

Ehe ZANE45F FF A2 6 > Goid s Mt & XL H T &4IJSON ~ XMLF#ASN. 15 % 4+ % 75
X o BH A —FIRARMT 248 R 695 X AS KK XX o RALispid & 6918 % o 12,25 At
BALAENTRIB L > Goid T AWM EEA T IFSARX » TZLZRACEA —NAINY
iR EMTE o

BEARFTE » BNBEL—AMEOR THREENGCoIESTH LR HSEAKAKN » CXHFEUATE
A

42 integer

"hello" string (# A GoR#&35] %)

foo symbol (K3 5iEARGEF)
(12 3) list (#Fakx00M LM TE)

AR A SR B4 Rt 5 & Ttrue » B PR RNIF 5 & wfalse » 1224 T ] £A N 0 KATH B
ook A R EA o BBt Bwb 6938 A chan® A= &4k » A 48 RAHF £ x s @ w1880k
B o BV BT A F A~ B frinterface o L FEN A% T12.3891E% -

EMNBGCoOETH AR RAASEERNY T FeT o ¥RFFHEUAL T LG F XBH o =
18 % 20 A nil 55 5 o $ B Feslicetk %Al A 7 & o

SRR E AR TZGT R BARRASES LM RANAEYGTI R FHARGE

—ANAEERRGLF » HZATLEARR A o Mapih a4t 67 & - 54 L » Sk

iiiiﬂ’;ﬂiﬁ] ERAF 5 7] & (key . value) % 4 k & ~keylvaluext » i R A —MERXA KNI &
TRERMNAET ZRFFTIE -

% AL & o —encodedd 12 R F TR 0t T AT R o BH LA AR LA AT @ 89 Display & F £ L

gopl.io/ch12/sexpr

func encode(buf *bytes.Buffer, v reflect.value) error {
switch v.Kind() {
case reflect.Invalid:
buf.WriteString("nil")

case reflect.Int, reflect.Int8, reflect.Inti6,
reflect.Int32, reflect.Int64:
fmt.Fprintf(buf, "%d", v.Int())

case reflect.uint, reflect.Uint8, reflect.Uint16,
reflect.Uint32, reflect.Uint64, reflect.Uintptr:



fmt . Fprintf(buf, "%d", v.Uint())

case reflect.String:
fmt.Fprintf(buf, "%qg", v.String())

case reflect.Ptr:
return encode(buf, v.Elem())

case reflect.Array, reflect.Slice: // (value ...)
buf.WriteByte('("')
for 1 := 0; 1 < v.Len(); i++ {
if i > {
buf.WriteByte(' ')
}
if err := encode(buf, v.Index(i)); err != {
return err

}
buf.WriteByte(')")

case reflect.Struct: // ((name value) ...)
buf.wWriteByte('("')
for i := 0; i < v.NumField(),; i++ {
if 1> {
buf.WriteByte(' ')
}
fmt.Fprintf(buf, "(%s ", v.Type().Field(i).Name)
if err := encode(buf, v.Field(i)); err != {
return err
}
buf.writeByte(')")

}
buf.writeByte(')')

case reflect.Map: // ((key value) ...)
buf.writeByte('("')
for i, key := range v.MapKeys() {
if i >0 {
buf.wWriteByte(' ')

}

buf.writeByte('(")

if err := encode(buf, key); err I= {
return err

}

buf.writeByte(' ')

if err := encode(buf, v.MapIndex(key)); err !=
return err

}

buf.wWriteByte(')"')

}
buf.writeByte(')')

default: // float, complex, bool, chan, func, interface



return fmt.Errorf("unsupported type: %s", v.Type())
}

return

Marshal & %€ stencode ) 8, % » AR #FFrencoding/... T L& &4 & 4L E9API :

func Marshal(v interface{}) ([]byte, error) {
var buf bytes.Buffer
if err := encode(&buf, reflect.ValueOf(v)); err != {
return , err

}
return buf.Bytes(),

T @ &Marshal*t12.3 % #)strangelove & 2 % /5 8 £ R :

((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" "S1lim Pickens") ("Dr. Strangelove" "Peter Sellers"))) (Oscars
("Best Actor (Nomin.)" "Best Adapted Screenplay (Nomin.)" "Best Director (N
omin.)" "Best Picture (Nomin.)")) (Sequel nil))

BN B R A — TR AR T B R o A2 R RAE 1 o TEAMNSEkix X F &AL
GR o RE—ANSKK RN ENMERICREEEA - NEFIBREGETIES L
http://gopl.io #3247 — AN £ 49K -

((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))

Fefmt.Print ~ json.Marshal ~ Display & # £ 4L » sexpr.Marshal & &k 4 3 # IR 69 L8 L 21
ANFCABIR o


http://gopl.io

FE126F P » ENBLESEKAXNMFAEGLINTIE > BFERZA » KNLFEELT BhodT
AIXRHBEARREHEFHTE o

%1 12.3 : $£3encodeHFsk F a5 F o KA RERM G Athnil > F REKBE A GoIEE M
X 0 BAHA+21% 5 A#HC(1.0 2.0)8& K o F 0 mag A A LAt st » B4 ("int" (12 3)) > 12
A XA X T A2 38 I Lt reflect. Type.String 7 i 3t T R Fl 9 XA T 4R R ©l 4 Bl 69 22 R o

%.5) 12.4 : 57 encode %k » A L@ A& RALH XA ES A% X o

%] 12.5 : f5&encode & > AJSONE XA B SKE XX o AB1EHir A ERBY
json.Unmarshal ##45 25 5k %o 1E & 0 A& E A5 8 o

%] 12.6 : 15 %Kencode » 1F A —AMEAL » Bk T RAEX R A9 4R o

%53 12.7 : QlE—ANEATANGAPI > TSk XA » Fajson.Decoder(§4.5) & & 7 fig

EAL o



12.5. A it reflect.Value % & f&

SR AL RAERAEAE T E M5 —RFIAR o K » EAT PRI E 2t
o7 3 i LA A R A PR B o

HHA—T > Goig T ¥ £Mx ~ xfF*pH XY R Xk XA TUATEE » 22 L Bhox + 141(2)
MAREE e —AEFRE—ATIRGABEN > LEHHET —ME > 5 LB 589487
WA BRI R B F o

st Freflect.ValuesdL A £A4L69 X %] o A —reflect.Values & T I Hphk 6 3 & — 0] R
VAo Z VAT Hg B B4 ¢

reflect.ValueOf(2)
reflect.ValueOf(x)
reflect.ValueOf (&x)
c.Elem()

o O T 9 X
nomnonouon

Hdast e T & RTEA o B AaF 9B A EL2093 N &K o b 69484 B 4 7 7T 5L
ik o cF B9EIE AR T RBEAE 0 C AL — A4 ax 89N o EEFE > FrAER
reflect.ValueOf(x):& & #yreflect.Value#R A& 7~ 7T B3 ik 69 o /22 x4 -Fd » € Achy fF5] A 7 X4
Y 0 @B AT E o BT T R ML o & AT A 127 A reflect. ValueOf(&x).Elem()
FRRBALEE T Exad 2 69 7T Bk f9Value ©

&ATT w438 128 R reflect.Value 89 CanAddr 7 i sk 3| BT L & 5 T VAR R M Ak

fmt.Println(a.CanAddr())
fmt.Println(b.CanAddr())
fmt.Println(c.CanAddr())
fmt.Println(d.CanAddr())

# % KA1 TG4 7 0 R reflect. Value AR & T Bb AL 4 » PP AR 146 89 & — A T b ik
B9Value © £ RATAH F » BT A X T 2T LIFBIEIL 6 HNARE R o e > slicet) & 5] &
R[N EE— 154 A TIINE » e A e R AR LHFLEHA XA o
VAt 4 o reflect.ValueOf(e).Index(i)* T 69 44L& T B3 ak 8 > RBP4k R 45 69
reflect.ValueOf(e) = L #HF L&A X A& o

BONE F 2 8 T Bkt t9reflect. Value k75 B E & & £ = AN F % o % —F ZRMAddr() %
% €RE—AValue * L@k AG TG LT FHIE4E o ARG & £ Value L8 A Interface() 7 % »
Ak A B Bl —ANinterface(} » T @ B2 @R FHE4 o B > WREAMNPEATETHEA > K
AT VAR R R A 6 7 5 U] 343 3] Binterface(J 2 A 69 3 v sB H] 4%  Lad@ 69 RAHE 4t o IAERK
T AB XA LB REHRTET ¢



X :
d := reflect.valueOf(&x).Elem()
px := d.Addr().Interface().(*int)
*px =

fmt.Println(x)

K& eG4 > m AR R A T IRk igreflect. Value ¥ reflect.Value.Set 7 ik & & 72 T
B4

d.Set(reflect.vValue0Of(4))
fmt.Println(x)

Set7 k¥ 2 BATH AT Ao R iF BT HAT MG T RAE LD R9EE o A LR » TEFEAR T
intEA > {22 R T FRAIN64ER > A XK E — MpanicH F 0 BT L4 R R Z R
AR BT A4 2B

d.Set(reflect.ValueOf(int64(5)))

R4 » 3t — AR T B #reflect. Value iR il Set 7 % 4L 4 % Kpanic# 7 :

X =
b := reflect.VvalueOf(x)
b.Set(reflect.value0Of(3))

EEHRES R TAKRIIE LA 6Sets % : Setnt ~ SetUint ~ SetString#»SetFloat % -

d := reflect.valueOf(&x).Elem()
d.SetInt(3)
fmt.Println(x)

b2

INFEFPALE LR 0 X ®Sety A ERR TR T RIES  USetinth#) » AR T ERXEF LA
WA TF 5 BT ATAE > B2 — e 29 XA ~ RERBRERKBEVAA 5 ¥ 80
TA s m B Rt T XA RKRGERHA AW o 2FZFEGZ : xtTFT—A 3] A
interface{} £ & #reflect.ValueA /A Setint4 5 Epanic#+ # » Br4& At ANinterface{} £ &+ T # %
RAALTAT o



X =
rx := reflect.ValueOf(&x).Elem()

rx.SetInt(2) // 0K, x = 2
rx.Set(reflect.valueOf(3)) // 0K, x =3
rx.SetString("hello") // panic: string is not assignable to int

rx.Set(reflect.vValueOf("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")) // 0K, y = "hello"

% 411 Al Display £ 7~ 0s.Stdout % # 5 » &A1 KX ILEAT T AA T GoE 5 69 F B AL M &9 FR 4] 13 3
AR RS H R R > thde £ £Unix A 4 Los.FileZ& kP 69fd intk R o &A@ > A A R4
M F RIS X R SRR 7 :

stdout := reflect.VvalueOf(os.Stdout).Elem() // *os.Stdout, an os.File var
fmt.Println(stdout.Type()) // "os.File"

fd := stdout.FieldByName("fd")

fmt.Println(fd.Int()) // "1"

fd.SetInt(2) // panic: unexported field

— AT EaE S reflect.Value 22 F— M E MR T A E AR F B AR » o R Z3E N R85
AR o Wk > CanAddr# ik REAEE A Rl — AT 28 T & TSR o B —/ %8
7 *%CanSet& A T# & 2t & #reflect.Value & & & =T B Hu bk 7 =T 445 2 89 -

fmt.Println(fd.CanAddr(), fd.CanSet()) // "true false"



12.6. T14]; ARELS & ik X,

#= £ & ¥ encoding/... T 4 & F $2 4 9 Marshal % 25 5% $ A8 A — 4~ 52 89 Unmarshal &% 2 T
FRAD o foldw > RAVEAST F A& B8 » 2% 6,-2ISON% 14 X 89 5 ¥ slice Z 48 AF a5 A &A1 8
THgMovie £ A (§12.3) > &ATT AZAAL :

data := []byte{ }
var movie Movie
err := json.Unmarshal(data, &movie)

Unmarshal & #4& A T R 4T ALl £ 45 Zmovie T o9 F AR R > BRIE A 89 A & A Movie s, it
Q) 2 2t &2 6gmap ~ % M ik Feslice o

AL RATAS KK X% I — A 5 89Unmarshal » £ 40T 37 @ 89json.Unmarshaliz £ &
ko 2 R KAV AT 5 A6 sexpr.Marshal & 2 69 38 32 4F o RATLMBRE—T » — Mg G Fe
MR EIATFRGTFELORG > A TRTEFERINKA THEOLIN o KA R XFHS
AXXARSTE > RIAEERG 7 Ao > RANBGLATETRAGR X
A — AT R SR K XA A K o

Bk 9 Blexertt 1 T Az B E F d9text/scanner &34 3 AR89 F T 2RI ARAT A — A EALE
BRI FAEOEA KT OEZLGIRIC o A J2H B scannertyScan 7y ik HF R ATda 44
FrB BT —Ae5 o s FruneR A o XK %25 o (" R —NE—runeT R T4
Unicode F#F » 12 Ztext/scannerdn ™ VAR 69 fi & Tt 5 A2 844 - FRHEFd S AMAFHA
AR A9I8 T ° P H Scanzr ik R B X e 5 8 KA - A 7 F TokenText 7 ik ¥ & W25 x4 69

HAFANBTETREEZLXMEMNSATIES » [22Scane—EH @ arda#h » IUAERNEET
— MMexeriz ke BB £ A > A THRIZFIL B Scany HR G185 o

gopl.io/ch12/sexpr




type lexer struct {
scan scanner.Scanner
token rune // the current token

func (lex *lexer) next() { lex.token = lex.scan.Scan() }
func (lex *lexer) text() string { return lex.scan.TokenText() }

func (lex *lexer) consume(want rune) {
if lex.token != want { // NOTE: Not an example of good error handling.
(fmt.Sprintf("got %g, want %q", lex.text(), want))
}

lex.next()

AL RAVERBEBTE c CEREERAANTR o F—MRread Rk > A TS &K X 89
LATAR1E 0 RBGARIESE X N6 S Al tr1c £ 37 T Rt treflect.Value st & 89 & &y o

func read(lex *lexer, v reflect.vValue) {
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(1i))
lex.next()
return
case '(':
lex.next()
readList(lex, v)
lex.next() // consume ')'
return

(fmt.Sprintf("unexpected token %q", lex.text()))



HMISEXAAEAAFRAR > AMNRE LA » EHRR R L Fonilddtg 354t o read K a4 2
nil £ & 894712 5 o % 3@ | scanner.ldent “nil” & » 1% R reflect.Zero sk #0% T Evi% & 4 K44
T B e AT KA G AR R A 0 RAVEAE A R4 o B @ HYreadLlist 3 4 M IKEG R R
2z o

— ANCARILI B — AN F] R B A o = A F¥readList 0§ — IR AR B — A RA XA P
(map ~ Z&#1& ~sliceRk %) » BARERBRATHEAFEATENRA o FRBI AN
o YIRS MRAT 4K BB 3B B T A4 AR 10 L Ao 69 45 R AR 12)” > endListH %M T4 4
RARIE

A AR L) o R LT RMEA LI o BB &B]) 8 RAFE 0 KA11E A Index
BFCR RN A Z M - KRG 327 Aread HELIE o fo LR £ > o RAqA
FE S BARAL A5 MAR LT SR TE - ARAD & 4P i panicHF o slicedu R KAl ik
Mo REEAEBNEABENAFNEFHGTE » RABHALE R mEslicet RE °

A2 {B IR AL 32 45 My AR Femap & AN L & BT 9L 20 AR A — A (key value)ts X oy it i T2 & o 2t T 44
K> key3R -2 TR 0 898 F o Fo 8 £ AL > &A1 A FieldByNamedk 2] 4 4 7R 2 &2 p, Bt 89 %
% 0 RG#H )2 Aread H KL o st Fmap > keyTReZMEZRA » st F L5 Xeslice
L AR EE » RBREEAE > G AT 2] f9key/value 2t 7k 2|
map °

func readList(lex *lexer, v reflect.Value) {
switch v.Kind() {
case reflect.Array:
for 1 := 0; l!endList(lex); i++ {
read(lex, v.Index(i))

}

case reflect.Slice:
for lendList(lex) {
item := reflect.New(v.Type().Elem()).Elem()
read(lex, item)
v.Set(reflect.Append(v, item))
}

case reflect.Struct:
for lendList(lex) {
lex.consume('(")
if lex.token != scanner.Ident {
(fmt.Sprintf("got token %q, want field name", lex.text()))

}
name := lex.text()
lex.next()

read(lex, v.FieldByName(name))
lex.consume(')")

}

case reflect.Map:



v.Set(reflect.MakeMap(v.Type()))
for lendList(lex) {
lex.consume('(")
key := reflect.New(v.Type().Key()).Elem()
read(lex, key)
value := reflect.New(v.Type().Elem()).Elem()
read(lex, value)
v.SetMapIndex(key, value)
lex.consume(')")

default:
(fmt.Sprintf("cannot decode list into %v", v.Type()))

func endList(lex *lexer) bool {
switch lex.token {
case scanner.EOF:
("end of file")
case ')':
return

}

return

WG BAVG AT R KA % E ¥9Unmarshal A48 R 3L » B8 T — it f F RS %4
3 o IR ARAT B Apanichy 7 A & 45 3% 0 12 2 Unmarshal & %% 38 iE 7= defer® 4718  recover &
kMR A 3Fpanic (§5.10) » ARJEEE— A sfpanicat i 8944 %15 & o

// Unmarshal parses S-expression data and populates the variable
// whose address is in the non-nil pointer out.
func Unmarshal(data []byte, out interface{}) (err error) {
lex := &lexer{scan: scanner.Scanner{Mode: scanner.GoTokens}}
lex.scan.Init(bytes.NewReader(data))
lex.next() // get the first token
defer func() {
// NOTE: this is not an example of ideal error handling.
if x := (); x I= {
err = fmt.Errorf("error at %s: %v'", lex.scan.Position, X)

10
read(lex, reflect.valueOf(out).Elem())
return

A G IR % AT S R AR AR B panic® Ak & 0 B % AR A — ek Ae X 6945 8 0 B
1o BB R AT S AL B F o RE 4ot » BATAZ AT A F kT R0
encoding/json 3 &, )& 2 XA 69 52 3, &3 o A R e A48 A BAT LA SRR LS IB 4E4 o



%] 12.8 : sexpr.Unmarshal & #& #7json.Unmarshal —#% » %% K /£ MBAG AT A R 69 F %
slice ° & sL —4#=json.Decoder % il ¢y sexpr.Decoder £ A » X # I —Nio.Readerii i sg o 15
P sexpr.Unmarshal &2 » 4% f & #7689 £ A 23, o

%4751 129 1 %5 —MATARICHAPIRN TARESEE X » 4% xml.Decoder (7.14) # A& o
R & & 2 AR LA 894712 : Symbol ~ String ~ Int ~ StartList#=EndList °

%3 1210 : ¥ Fesexpr.Unmarshal %k » L3 A R A ~ 5 mffinterface £ A 89 AL » 4%
%7123 B9FF o (T ZABED » REZKnameik 4 8] B X H LA
reflect. Type © )



12.7. R ZE M IR FEARIR

4.5 RAVE R MR T AR & R T% & 2t 2 JSONT &2 69 % F q’]sonﬁkm A7 21k R AT VA
HAFR NG9S F AR R R R G o £AT 0 BAVEA B 4o R 38 E A HUH] K R BUR R
& o

3t F—webk % » K SHTTPRA I &3 24089 5 *#$%%%%%ﬁ*¢%%ﬁﬁ$%ﬁ
TP o KMET LT —MT R K% > ™ params.Unpack » 38 1% F 45 4 7R ik 5 A7 2 A4 sk
HTTPX 3 & B AT 15 R 5 H B 74T o

B RNEALATIERAC o TEsearchH A —MHTTPH RAEZH - €T LT —NE
LEMKRRAGTE  MEMERGENSRR RTHTTPHE R4 4k o L F EMIkR Az 25459
Tt FiER5%GLF > AT RIYURLE K E X &EALL i@%’“%ﬁ%a“?%é@%‘ﬂz\ﬂ o Unpack#
HRHAFOEABSEEMIRR R T o ZAEKNMTAFRIEA T SE LA K Ry F L L4
3 o

gopl.io/ch12/search

import "gopl.io/chl2/params"

func search(resp http.ResponseWriter, req *http.Request) {
var data struct {

Labels [Istring "http:"1""
MaxResults int “http: "max
Exact bool “http:"x"

}

data.MaxResults =

if err := params.Unpack(req, &data); err != {
http.Error(resp, err.Error(), http.StatusBadRequest)
return

fmt.Fprintf(resp, "Search: %t+v\n'", data)

T@egUnpack L X REMFFHE o % — » €A Areq.ParseForm()k BHTHTTPE K - &
J& » req.Form¥4 L& P A 8915 K454 > REHTTPE P 5418 89 £GETZE £POST# R 7 ik ©

T—% » Unpack & 25 M AN B R A XS L FERR T EORS o o REMIKR
mﬁﬁmhé%ﬁ ﬁx%ﬁz%T%%i%%&ﬁZ$$ﬁﬂom%dwm%ﬁmﬁ%%
R e —Areflect.StructField » L@ A HFMRR LT ~ XU THOGRAFEFEE - LF



A 047 515 &t Ereflect. StructTag £ 2 89 F4F % » 7+ B4R T Gety ik A T AT Fo AR B4 2
key12 BLA9 F & o 4o i E &ghttp:".."H X6 F & o

gopl.io/ch12/params

// Unpack populates the fields of the struct pointed to by ptr
// from the HTTP request parameters in req.
func Unpack(req *http.Request, ptr interface{}) error {

if err := req.ParseForm(); err I= {
return err

}

// Build map of fields keyed by effective name.

fields := (map[string]reflect.Vvalue)

v := reflect.ValueOf(ptr).Elem() // the struct variable

for i := 0; 1 < v.NumField(); i++ {
fieldInfo := v.Type().Field(i) // a reflect.StructField
tag := fieldInfo.Tag // a reflect.StructTag

name := tag.Get("http")
if name == "" {
name = strings.ToLower (fieldInfo.Name)

}
fields[name] = v.Field(1i)

// Update struct field for each parameter in the request.
for name, values := range req.Form {
f := fields[name]
if 1f.Isvalid() {
continue // ignore unrecognized HTTP parameters

}
for _, value := range values {
if f.Kind() == reflect.Slice {
elem := reflect.New(f.Type().Elem()).Elem()
if err := populate(elem, value); err != {
return fmt.Errorf("%s: %v'", name, err)
}
f.Set(reflect.Append(f, elem))
} else {
if err := populate(f, value); err != {
return fmt.Errorf("%s: %v", name, err)
}
}
}
}
return



&G » Unpackig /s HTTPi% K é9name/valu% 242 a2t » 3+ BARE B AR R 69 MK R - ©
BT Bl—NMNEFHHELTRENSZ R o wREAXAZIMNIFI » FHAT 2L MR T A—
Mslice » A8 A I PT A 89 S i dmElslice T o L el » SRR REKEESE > RARE
— R B I S RAEA ARG -

populate & 2~ Fl 15 REGFAF $ RU SR RE AL — R Ry (B Zslice R R B+ 49
F—0E) c BA ERXAFFHE - AFTELFALRA c A F AV XD K GHAL
£% o

func populate(v reflect.vValue, value string) error {
switch v.Kind() {
case reflect.String:
v.SetString(value)

case reflect.Int:
i, err := strconv.ParseInt(value, 7 )
if err 1= {
return err

3
v.SetInt(1i)

case reflect.Bool:

b, err := strconv.ParseBool(value)
if err 1= {
return err

}

v.SetBool(b)
default:

return fmt.Errorf("unsupported kind %s", v.Type())
}
return

4o R EAT L b @ e 2 EAL 7 A Bl — SwebfR 5 & 0 WA~ £ AT 8 &8 ¢



$ go build gopl.io/ch12/search

$ ./search &

$ ./fetch 'http://localhost:12345/search'

Search: {Labels:[] MaxResults:10 Exact:false}

$ ./fetch 'http://localhost:12345/search?l=golang&l=programming’
Search: {Labels:[golang programming] MaxResults:10 Exact:false}

$ ./fetch 'http://localhost:12345/search?l=golang&l=programming&max=100"
Search: {Labels:[golang programming] MaxResults:100 Exact:false}

$ ./fetch 'http://localhost:12345/search?x=true&l=golang&l=programming'’
Search: {Labels:[golang programming] MaxResults:10 Exact:true}

$ ./fetch 'http://localhost:12345/search?q=hello&x=123"

X: strconv.ParseBool: parsing "123": invalid syntax

$ ./fetch 'http://localhost:12345/search?gq=hello&max=1lots'

max: strconv.ParseInt: parsing "lots": invalid syntax

%9121 1 %548 Packkik > bR — MEMRE > Pack d 4 B @ A& T AT A Lk
R A B URL o

%51 1212 1 FRA AR Z AR T —NE RS IG A ZAEIN] o Bldo s —ANFHETULH
A #emailH it K — A5 M F 55 » A — A BT R T B AA A UL o 45 A Unpack &
ke & IR -

%ﬂ

%30 1213 1 FERSREKXN BB E (§12.4) B E (§12.6) - KM 4F=encoding/json &
(§4.5) A8 7 XA AR R A7 % F Bsexpr”.."F $ o

oy



12.8. S =—NERGFEE

A1 89 B — AT 24 Areflect. Type kAT PR FE 6 X Ao iR B8 77 %

gopl.io/ch12/methods

// Print prints the method set of the value x.

func Print(x interface{}) {

\Y
t

:= reflect.ValueOf(x)
1= v.Type()

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

for i :=

; 1 < 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. Type#ereflect.Value#F {24 7 — AMMethod 7 % ° % :Kt.Method(i) 18 A 4 — 4
reflect.Method#g 5= 4] » st &2 — AN T HE — A 77 ik 89 % AR LA B L5 M4k o &R v.Method(i)
7 % AR R B — Areflect. Value vh & = 2 & 6918 (§6.4) » w3hE—A7 ik A ) € 6930
#69 o 1% Areflect.Value.Call 7w i (KM XEZAHET) » B TAEA —AFuncE A4
Value » 22X M FF RAMEB] T Ey£A o

X & B Ttime.Duration## *strings.Replacer M /A~EA 697 %

methods.Print(time.Hour)

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

methods.

outp
type
func
func
func
func
func

ut:

time.Duration

(time.
(time.
(time.
(time.
(time.

// Output:
// type *strings.Replacer

Print(

Duration
Duration
Duration
Duration

Duration

)
)
)
)
)

Hours() float64
Minutes() float64
Nanoseconds() int64
Seconds() float64
String() string

(strings.Replacer))

// func (*strings.Replacer) Replace(string) string

// func (*strings.Replacer) WriteString(io.Writer, string) (int, error)
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BARRSTREGAPIZ T RN ARG > KNAEOFTERELET —AF & ALRHT
AZIMEG G o R X —ANBRAGARENGIL  BRECRGH A SHALA » REAF

- O
_

F—ANRAZE  ETRAGRDZENEI G o T HE-IM2FRRFSRE LHVERGR
Ao e RATPARE AL R A FAR > RR R RIFS SAMER D EREHIRX 0 AR
S W E A R EAT B BB AR S 2 dpanicH R 0 TRRAE ARBRAIET » @ BLALZFLT
AEIEAT TR KA BT o

ART @ treadListZ 2k (§12.6) A4l > A T ANZRFR S HE ANt XA 9T mEM
reflect.Value.SetString 7 i T fit 5 B panicF % ° % X % A& A R4 6982 5 AR A R L6 R »
FHEIFEF DK EF Areflect. Valuetd s TG KA ~ TFH TR » FA &L T UM 2L

K

—:‘,‘fo

¢ o, 3% A B RAT fa 5 BAG NG 58 b 6 9] AR 69 ST O kR G BT A B9 R AT AR R 894k R AR EL8 R
B de RT A6 EBE F /8 LAAPIP B4R Freflect.Value XA » 3T A T AR — 2 JE ik iy
XN o e R EMEB| R — 8 EEAMNE REGRENI QHIN G XA E o Uir B E F 69 RAG
A 5] > Sfmt.Printflc Bl — A 3F R e BAE T - wH R 2 Hpanic A F 0 @RAT AR % 69 4R
f5 & - 5 & REABUG > 224 B i -

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

BA R EAR T #2509 22 » B T B L EMfe o4 TR Rl » B4 AR ER
BIEATE A AEAAINE) KA 8 o

B AR R RAT 0 H = ANR AT 0 Bpdk st RAVRBE T AR R A 0 A2 & RS 69 4RAE T ARG A
2N E s MARXKEFRAGRBAFTHALHE o EXFRLPCHEARAENF RO LA L
€ ¥ Zinterface{} Sreflect.Value £ 7 4 89 & R4 A7 LA LAY ©

B ZARE T R R EF IE R RBETRER B ANMEL o T A
B B 0 R HEAGH AR AL T EIRR X AT K TR RH T a2 EmiF
Wi o MK A — A E AL A RS 0939 F 0 BA BT G BAE EARR D o 22 TIHRAEX
AR AR B B AT AR R RAT o



Ht+== RES%AE

GO E MR AL THESRARS  RATITHRIXBEFEFTEBONE - HiEN AL S
TARILK G F R R B e AE o Bl AT B HURE G 55% o F4F ~ map - sliceds
chan PT A 69 & XA » AR A 69 XA BN o

st T R EF RN P 6 5% 0 B he F B FART XA R B84 0 BATE F) A AT T ARIERL
B BB PR L BP O FATHIAR X944 R1E 8 c B ABERE (BBRAG A FHEIR)
T VA M K3R48 4 A0 A B W RAR X 69 9 AR o

God T W EAXNERHETREREMT « EMNEZIE—NEMREEHNEA B » LXK
RIL— B AT A Rt R AL R RS 0 AL T ik 4m i 5 AT 69 goroutine & 1B AT R TN RAE A A SR
ZEoFELGoETNRAEELA TLAREATE R X Ngoroutine A — N R1E A LA A%
BE A A BREAALE — RO TR ALARARTTEE NI - RARE

KETRAREFTEL AT ENABILE » SRTE 22093t 29k 8 3 8 # o

BB RV 0 Goid B 891X LAF AR 4FGofe 48 WAA R A9 CIE 3 RILE & 5 M A 3L 7 » 42 )7
WREHAR o AIBBREGEZRNmMT > LRGBS HE WS EA HEGTHMEME
AAEZHELLERRERE LB THEMBFEREZIA - RUEAAFCPUALLE M (X
WRZEZR %R L BlhointdF £ R TCPUALE 789 K1 » Fh ek ik X RAL8 BLARR
FP o A G B EI —RHIN IR F) o

A AR R TR AR AR AR, BT RALELA LT 5k bl F 25 L0
BERE N ERITERE » A MhGoET B EFIA L LRI o

FEARFE » ZAVE R TR T 1% Alunsafe &Lk EHL.GoiE 5 MM & ke A > il bl ECES
HEE I E » AR L AT HAT AL o

KRGO T ERERE RN (kB TRES > RRDRREA - 2 RLE JiRf 2
BT) - wREARLEIF@T » N TRIEEAA TN H LKENGHEX EEERL
B #CEF R R AR AL AR o 1k Munsafe &89 Fl L3 T Gois 5 RiIES AR
RO REIGKIE  BACLALAERETRARS A F AT > B LAY b
¥ ARG E PART R AMAT o

BEFNYE unsafe LA —MRARFH T XEAGE o BRCT Aol 6 — 09 F Ao it
R oofee iR L2 OBFREING o CRET LG FEE ARFEG T X BN LZAEH
BiAR Rty o FREFHIMREI AR ET  RAERTEERT &40 68 1%
BBt 5] Re A8 2& (FE: AR AN L Fehsilit Aunsafe @l 2 R4 09) o b9 A
—MIRIT A A R4 09 B F T LR XA L6948 A o

a
T itunsafe & Z 3R T HEAL L &, Flderuntime ~ os ~ syscalliE A net&F > B A €11
FRABREAAE RS 2R T L@ F— KA TR F 212 Aunsafe &4 -
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13.1. unsafe.Sizeof, Alignof 7= Offsetof

unsafe.Sizeof R M BERMEREARNGFFHFFT R A RTAREZTRUVYEREX > 228
IR oot Rk Rt 47 KA o — A Sizeof H %A AL — At Zuintptr R A 69 F 2% X - AR
WA LERT AR R K K AFE AT R L sy w2 o

import "unsafe"
fmt.Println(unsafe.Sizeof (float64(0)))

Sizeof & #R B1#) K\ R @45 #4844 F B389 » Hldo FH $ 208 LA 1R F 00 B8 4100 2 4
BRENSY  ERATOERIEAGTHBHAL - Goib S P H RS XVAFA— HR
BRD o RAEEFRALIETERN SRR D TRAAFRR « FRITHM? > 51 A £
REAIAEVHRDEREF S LRANFT o £64EF 6 LABNFT -

THRAA Ao BA RGBT » do R A B IS L M3 F 090 £ A F o Hlhe2FF K18
iNt16 XA 6 B FII L ZAARLL > —AMFF KD Brune RE T8I m % R4 > —
85 ¥ K- #9float64 ~ uint64 K 64-bitds 4t X T & #)3ib m ZEBF F 2 F49 o A2 3 T A
K Hg 3o hk 2t 43 F W] & R F 26 0 B AR Ecomplex1283F &t K a9 44 £ ik § AL R 28F ¥

;lio

W FRARE » —AMRERA (SRR AL) YRIVETENAFERTE R
B &dn s REBRKAATRAELENGER o QWG ERARES B 5 Rt %A WAL R 89 R 5
F > A THRIEE @HEANFERTE G RAEAR 2t T 24 R AL 69 T 46 bk 5L 9% & T Hoat 7+
(FE: ABEERTRAGLE—SHMAEIE » TSt FAunsafe L AEREN F 94> 4

FoR) o

el R
bool 155
intN, uintN, floatN, complexN N/8AF ¥ (] 4=float64 £ 84~ F F)
int, uint, uintptr 1B T
T IMILE F
string 2/~ & F(data,len)
[T 3/ % F(data,len,cap)
map 1IE F
func 1MILE F
chan 1MILE F

interface 2L & F(type,value)



Goi% 3 B H BA FRK—AFENF PR FA AL F 807 R —EE > AT E—A%
ERTAMBRENPINENFRONEILE > BRESHEA RO RABFSEEARZA
Mo TAYNEANLWERBRAAAARGTE B2 M FEUBIANERS50%4 W
% o

// 64-bit 32-bit
struct{ bool; float64; int16 } // 3 words 4words
struct{ float64; int16; bool } // 2 words 3words
struct{ bool; inti16; float64 } // 2 words 3words

A TAGRENFHEZG@YRETRAFHYOER » LR ZHE—DEHERR T I CZ AN
Ao RRAKGORKTUMERIEEN BB A (FE: ARNGoEE HFS LKA
LRI » B3R GALERGIE T BRI A B B 0 ARt A5 F 1ssue10014 ) » RA
18 A Ak RER TR 2T H o

unsafe.Alignof R#R & f 2 S fx by XA F 22 F 6942 %k, #= Sizeof £, Alignof 4L L& &
—AFEFEARR, AE—AFEAFTHEATARFRFERFRZAFECNAFHORNIN( &S
8NFF), Aueg XA F A ME F K.

unsafe.offsetof HEA LI LR A —NFH x.f, RBEERE ¢ FHRMET x ABLHILY
A&, L5746 F R

B131 27T —AMEMEREE x AR L A2 A64 B Loy A A A R ERBLZ R,

I

var x struct {
a bool
b int16
c []int

TEETT sxFet) =AFE B Aunsafe 848 X R4yt E 4 £

a b a b
c (data) ¢ (data)
c(len) c (len)
c (cap) c(cap)
(32-bit) (64-bit)

Figure 13.1. Holes in a struct.

2L A


https://github.com/golang/go/issues/10014

Sizeof(x) = 16 Alignof(x) =4

Sizeof(x.a) = 1 Alignof(x.a) = 1 Offsetof(x.a) = 0
Sizeof(x.b) = 2 Alignof(x.b) = 2 Offsetof(x.b) = 2
Sizeof(x.c) = 12 Alignof(x.c) = 4 Offsetof(x.c) = 4

6441 A% ¢

Sizeof (x) = 32 Alignof(x) =8

Sizeof(x.a) = 1 Alignof(x.a) = 1 Offsetof(x.a) = 0
Sizeof(x.b) = 2 Alignof(x.b) = 2 Offsetof(x.b) = 2
Sizeof(x.c) = 24 Alignof(x.c) = 8 Offsetof(x.c) =

B ARZ U K F T

A tunsafe > B A XN RF AR FAARE LN R4 B AT SR
AL A B = [ B e AR

SR TEBREGAE R DRFR



13.2. unsafe.Pointer

RKEFBHEAELER 1 » AFA—MEAOTRE T E69454” - unsafe.PointerZ4F %] & sL
By —Fpdg 4t KA (FiE 0 RMCEZT T voidr RAMNFE4H) > CTRASEZRATENN
b o B RMATREREME «p % Runsafe.Pointerté 415 @89 5 52 T F 6944 » B A K

MNF T T EHRREA o foiB 454t —4% > unsafe.Pointerdd 4t 4L 2 T A b4z 8y » FFH X
Fhenil® AR FIBTZ T N EA84E o

— /iR 8y 7 R A IS4 T AR 4510 A unsafe.Pointer £ & 35 4t » 7 B — 4~unsafe.Pointer £ #

il
AT A A W B3 09 384T MR TR A R R FE R AR 7 £AAEF o AL
¥ *floates RAIG444LA *uintes RABAE4 » KN TUEA - NFERT ENEHELK -
package math

func Float64bits(f float64) uint64 { return *(*uint64)(unsafe.Pointer(&f)) }

fmt.Printf("%#016x\n", Float64bits( ))

WA RERIRA > RATT R E #7375 2 F 94 X, o 18 A2 XARMEF 2 AT » {2
AP TR E LA R EEFLENTUETELREA AN AL TR TAORNE B AEEY

o

B

— A unsafe.Pointerds 41 4L 7T A 45 AL Huintptr&2 A > RABERGH AR KB T E S (FiE
BTAZF SR A AR 09— AT AR Z—N84H) o Re Ml Bsb 26948 4 iz
o (BFZFENZ > uintptrz—NEA T HER L > ARG —ANbak) ZAvsEih & R AT
i 8 > 122 ¥ uintptri® % unsafe.Pointerds 41 T A6 2 AR R A A 4% » B 3 TR PTA 69 3 F47
A KA G R

% % ¥ unsafe.Pointerds 4t 4% 4 Jg A 45 » X5 B4 © A unsafe.Pointer £ A 35 41 69 4 40 2 R
AW o e T @GP FEEG T Ex b n EOR BB S I *int1e XRG4 >
KRG8 L Z A5 4 £ #Hxb :

gopl.io/ch13/unsafeptr




var x struct {

a bool
b int16
c []int
}
pb := (*int16)(unsafe.Pointer(

uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)))
*pb =
fmt.Println(x.b)

LTEOBERETREN AR EFATRE—HRF > AARX LG L 2R EEHAER o T&
KA FIA—uintptr 2 B8 lE T » A CTRAOMIFRGGAENE (FE: ZAEETIU
R &unsafe &4 T R 4045 F) o T @BEARALTEIEY

tmp := uintptr(unsafe.Pointer(&x)) + unsafe.Offsetof(x.b)
pb := (*int16)(unsafe.Pointer(tmp))
*pb =

P AR R R B o A IR 5 R S B A4 5 — kBB IR A AR A o
SEDKE AR A BHGC o 5 — A BRA S o A 09 1R 5 % 0 HAk 6945 4 s AT F AR
WAL ESFH B I o RIZ R FE B WA KA » —Aunsafe.Pointer£ — Mg & L £ 4y
Ia4t > At s T EHAS B 2 6938 4 4L oL AR B AT 5 A2 Ruintptr R R A lE s R R R —AF
AR > AT o B @R RILE A 5 A — A 4540 1B T Ftmp -
By oK FERFEARHZNAZ—AMEE T EXHIG4H o & H=AEgIATH » TEXTHE

TR - HHRIEH T FMpLRTARLEN b ik o FEA QLA EAEIE R

B WAL 75 4 o R S S A2 |

TEHRERMBE S K 4EE o i K54

pT := uintptr(unsafe.Pointer( (T)))

BEZHFRAIGHIN new HAEZN T > AR ZEGHITARIE » HBRKRESARD LT
WEAEERE > PR E pTH & a6 3k o

BABAHGOE ST FAERAMLAGSHGC (FiE : AXRTHRENL) > ERXFZARTHEN
AR ENE Y  BAHGoIEE FNCLEABH LT ENYF o £5.27 K142 2 goroutine #9 4% &
RIEFZHEIEKY - IRABRDEEKRGEIE > REABRFHITA T2 T4 F WA 553
B 2 RAGARTF > PTARATH FREAAR T S AL EEANME R BRI AEFR LY o



FE R G AR 0 3R RA FNTAR N k3851 Gof 5 R 0 4T 4 4% 9unsafe.Pointerfe uintptréd 4%
ATEAE (5% [ssue7192 ) . #FiE: AL EZXHA) » BN BAZ R RZIRG 7
NI o FATA 68 % i uintptr R A T & BHEBUGR . » FI B J ol 209
unsafe.Pointer £ 7 Bluintptr £ A 6945 o £ 5% — AT F > A=A R—F BIRAS T3
uintptréy % 4% = 4% Wunsafe.Pointer £ & 89 3 F—— BT A 8955 e o f — MR X XN TR o

LA — AR R FF R E A Zuintptr XA ket (FE TR AR LA RBRELER
B XA o T @Bl T ZEreflect .89 KK - reflect &L A=unsafe &, — £ A8 Z R A sk K LAY »
BIEBTRACNATEI) » ke TERH AT LRI REGER 2 LB EEHRA
unsafe.Pointer A # R 5 4t 36 @ b £ AR F 89 T £ o

package reflect

func (Value) Pointer() uintptr
func (Value) UnsafeAddr() uintptr
func (Value) InterfaceData() [2]uintptr // (index 1)


https://github.com/golang/go/issues/7192

13.3. =B FE A P B

%k B reflect & 89 DeepEqual & 24 7T A 3t B ANME 32 4T IR E AR 5 $| W7 o DeepEqual & #4% A PR 22 69
==L AR A A R A AT F AT > TR ESXAMSE R T Z g H N Aah X KB M
KON PLac BT c A CTUAIEAEENRA L FES TR I H==RFEFF0OL
AT A TAE » F e — XA P I3 R R B o ke T @ 89 XA 2 F DeepEqual

BFLIR AN T E AL TAF o

func TestSplit(t *testing.T) {

got := strings.Split("a:b:c", ":")
want := []string{"a", "b", "c"};
if !reflect.DeepEqual(got, want) { }

R % DeepEqual %3tk 718 » M BT A XL ZFIE LA » (22 A REZL o flda
A —nilfE 8 mapA= JEnilfale & F 8ymapAE 748 % - FEl#nilfiedslice F= JEnilfe £ % 69
slice L AAE 48 35 o

var a, b []string = , []string{}
fmt.Println(reflect.DeepEqual(a, b))

var ¢, d map[string]int = 7 (map[string]lint)
fmt.Println(reflect.DeepEqual(c, d))

BNAZLERXEETA—AH TEEqual ik » A T i XA 6944 o FeDeepEqual ik #k K AL 69 3
7 A G Tslicermapty AL E#ATH 3 4R 0 F R XL E B Hnilfidgslice (mapk
L) Fe JEniMAAEZ % B slice AR AR 5 6948 o Fak 38 569 uA T A K Freflect 2 Tk » #212.3%
89Display & 89 £ I 77 ik KL o FIAE » RATLZ LT — MR RZkequal » AT ARG E )0
i o A B AR X useenB A BARE L o AT H—xt F R b dxdey 0 equal Rk w e
MEMNZTEAAX (RALK) » REAMNCINAGREARAGERY - I THHFHSE—IE K
fyswitch9~ 3% » A TAAR Ak XA 6 T E bik o B4 R & F 18 6 R4 » KAV % T — A8 069
aX e

gopl.io/ch13/equal




func equal(x, y reflect.Value, seen map[comparison]bool) bool {
if Ix.Isvalid() || 'y.Isvalid() {
return x.IsvValid() == y.IsValid()

3

if x.Type() != y.Type() {
return

3

// ...cycle check omitted (shown later)...

switch x.Kind() {
case reflect.Bool:

return x.Bool() == y.Bool()
case reflect.String:

return x.String() == y.String()

// ...numeric cases omitted for brevity...

case reflect.Chan, reflect.UnsafePointer, reflect.Func:
return x.Pointer() == y.Pointer()

case reflect.Ptr, reflect.Interface:
return equal(x.Elem(), y.Elem(), seen)

case reflect.Array, reflect.Slice:
if x.Len() !'= y.Len() {

return
}
for i := 0; i < x.Len(),; i++ {
if lequal(x.Index(i), y.Index(i), seen) {
return
}
}
return
// ...struct and map cases omitted for brevity...

}

("unreachable")

Fo AT @A) —AE » RAVF R A FreflectLAn X0 > IAS I B FT2AAFATHT
= 4% Hreflect.Value £ & o



// Equal reports whether x and y are deeply equal.
func Equal(x, y interface{}) bool {
seen := (map[comparison]bool)
return equal(reflect.ValueOf(x), reflect.vValueOf(y), seen)

}

type comparison struct {
X, y unsafe.Pointer
treflect.Type

ATHREFSTARYGBZBEEMELRETEE  RNLARCRHERCERKNYTE » WA
B RN R R o Equal® i B T — @A TR e Z ik » B4 f st ik at £ 6 3bak
(unsafe.Pointer® X &4 ) o XA o EMNFRZFEXAEGRAZL » AL TR 6T E T 482t 248
FL89303E o 4 » 4o oy 4h B 22 o A} 2 xbax[O) ¥ 34 A2 A8 Fl #9303k » yAay[O] & 5 2
J8 Fl 64 M3 3% T A F IR x5y 2 4 ) ok Rx[0] 5 y[0] % 1 8 Hedz £ B #ATH T o

// cycle check
if x.CanAddr() && y.CanAddr() {
xptr := unsafe.Pointer(x.UnsafeAddr())
yptr := unsafe.Pointer(y.UnsafeAddr())
if xptr == yptr {
return // identical references
}
c := comparison{xptr, yptr, x.Type()}
if seen[c] {
return // already seen

}

seen[c] =

& & Equal $ R ik 8 5] 1

fmt.Println(Equal([]int{1, 2, 33}, [lint{1, 2, 33})) // "true"
fmt.Println(Equal([]string{"foo"}, [Istring{"bar"})) // "false"
fmt.Println(Equal([]string( ), [1string{})) // "true"

fmt.Println(Equal(map[string]int( ), map[stringlint{})) // "true"

Equali® #k & & 7T vA 2L 3 £ 4012.3% F § K Display /4 A\ 5L/ 37 89 A A 3R89 FIE o



// Circular linked lists a -> b -> a and c -> c.
type link struct {

value string

tail *1link
}
a, b, c := &link{value: "a"}, &link{value: "b"}, &link{value: "c"}
a.tail, b.tail, c.tail = b, a, c
fmt.Println(Equal(a, a)) // "true"
fmt.Println(Equal(b, b)) // "true"
fmt.Println(Equal(c, c)) // "true"
fmt.Println(Equal(a, b)) // "false"
fmt.Println(Equal(a, c)) // "false"

%7134 1 RA—MRIKRZIF O AT HodA R fFiiic » B EUEZF o

%7132 BE—NEREK > RELSBEGTHBIAFIELEA -



13.4. 13 X cgo il I CHR AL

Gof2 7 T 2% 5| 215 FICiE 2 09 R LA IR 3 H A 97 > RA BN —AC++iE T LAY
HARX B R BT T I » RE AL MFortrani® T LI — L XIERKE G HF o Cik
FHA—ANRRET > RS ERBERBE—NCHRENAPI > A5 F LT R 6 %hA2ES EI
(5% :GoE s FELLZMBELE ROGRBE>) o

HERFTF s BNBEHE-ARHGORIEEEREF > AT —1MGoidE A F89™cgoty AT XL
#HCEZ REPEAY TR - XX T A—fRWARA foreign-function interfaces ( fa #&ffi) , 7 B
e EMITE Fegot TEE—H8) - SWIG ( http://swig.org ) & % —A KAk eg AR 248 F 9
T SWIGHE T/ 5 5L &ML IECH 0 + 2SWIGH 7oA &ALt 6 270 -

FEARAEE ) compress/... F AR S RAT R4 X0 padFe fifal 23, » Q3L RATHLZWE
% F % (Unix#9compress# 4~ 89 H %) ##DEFLATE/E % B % (GNU gzip+ 48 &9 3

) o WL EMAPI T B RA R EF 12T CAARREE T 42t io.Writer X 2 4y 1 69 /& %4 4
O fe iR 4 T 4 2tio.Reader X A M AN R T o 4o

package gzip
func NewwWriter(w io.Writer) io.WriteCloser
func NewReader(r io.Reader) (io.ReadCloser, error)

bzip2/E 4% % » AR T AR Burrows-Wheeler % & 7% » 24738 & thgzip %1% » 22T X
RAEF 5895 % b o A7 A E 89 compress/bzip2 & B AT & & A R 4Ebzip2 & % A6 £ o A
ISk 46 52 I — AN E 45 kT — R 81 89 TAE - @ B hitp://bzip.org &2 4 H R 8 libbzip249
FFREI 0 A LAS -4 B 58 LAF -

o R AR NYCIETE » ENATETARhGoE ST EH LA —& - wR AN PR LEH
HokE K615 0 BA1E T A Moslexec L8 77 ik ChR B oI R AR TN — /ST #AELT - R
HERERGRA R MmN E SR ECH TN » st 2 Acgot & T (%7 : Moslexec
LA R FRALE) gy ko S HRAEF BATRHRBARA R AR ) o TaRAIF 8 & —AMp) F it
cgo g B4R A ik o

FE T RFERMGRAA AR o BAZA LE BRI BT 6469 RKD 2 4EEGo1.5Z A%
A o NGo1.67H4 + Goit s EEAHME T MLGoiE = 154 T X A ACHES R ik o 4K
B E R A e T bz2allocAebz2free # A~ &4k » A Thz_streamxt £ 7 7] 89 f 1 fo B AIRAF ©
T 0 A ARG o 5 o A o LA


http://swig.org
http://bzip.org

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

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

and

variable

The version below, which appears in the third printing,
corrected.
be allocated by C code.
bz2alloc and bz2free,
bz_stream type.
it returns,

'out'

tin!
(pointers to variables allocated by Go) into the Go
's', even temporarily.

has been
To comply with the rules, the bz_stream variable must
We have introduced two C functions,

to allocate and free instances of the

Also,

it clears the fields of the bz_stream that contain

we have changed bz2compress so that before

// pointers to Go variables.

4% Alibbzip2 » KA1 F EME— bz _stream@ Mtk » A THREFMAFMBLESR - REA

=& % BZ2_bzCompresslnit il T 414

4% B &5 0 BZ2 szompressEnd}ﬂ ﬂ"%%ﬁif FROG%E o (BAITEIZS

% 1 » BZ2_bzCompress Ml T ¥4 i X 4% 15 89 $0 4
61,69 BLAR 2

#, ZA] T8 B B 3E8 0 R S ARG do T A e —ALh) o)

AT A GoXAS F B 4% IBZ2_bzCompressinitf*BZ2_bzCompressEnd » 12 & 3¢ T

BZ2_bzCompress * &A1# & L —4Ci5 5 t9
B s A — ANk 56 U o

gopl.io/ch13/bzip

/* This file is gopl.io/ch13/bzip/bzip2.c,

ER R > A E A REIE TAE o T@ACK

*/

/* a simple wrapper for libbzip2 suitable for cgo. */

#include <bzlib.h>

int bz2compress(bz_stream *s, int action,

char *in, unsigned *inlen, char *out, unsigned *outlen) {
s->next_in = in;
s->avail_in = *inlen;
s->next_out = out;
s->avail_out = *outlen;
int r = BZ2_bzCompress(s, action);
*inlen -= s->avail_in;
*outlen -= s->avail_out;
s->next_in = s->next_out = NULL;
return r;
}
P AL RAT4% 2 GotE 5 < l3 2 H— éy\izu‘Fﬁfm‘: o L F import "cv 893 ST LA 8G o A

EHER—AMCH &,

Go k¥4 5 1 thiE Z A 1847

cgoL K o



// Package bzip provides a writer that uses bzip2 compression (bzip.org).
package bzip

/*
#cgo CFLAGS: -I/usr/include
#cgo LDFLAGS: -L/usr/lib -1bz2
#include <bzlib.h>
#include <stdlib.h>
bz_stream* bz2alloc() { return calloc(1, 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 (
llioll

"unsafe"

type writer struct {
w io.Writer // underlying output stream
stream *C.bz_stream
outbuf [ * Jbyte

// NewWriter returns a writer for bzip2-compressed streams.

func NewWriter(out io.Writer) io.WriteCloser {
const blockSize =
const verbosity =
const workFactor =
w := &writer{w: out, stream: C.bz2alloc()}
C.BzZ2_bzCompressInit(w.stream, blockSize, verbosity, workFactor)
return w

ERALELERY > cgo LA A R—MEH AT LS A LGoES Fi7 FCIETH JHRAE
#l o 4|42 C.bz_stream#»C.BZ2_bzCompresslnit © cgoL £ il i ¥A & 4% 45 2k 69 77 X8 A Kby
CHREFRREANEGOR L FAERAAMGERF ALHCKLIHFFHNE (57 import

nen B G RN RAR A A EAE A egotI i RIE X 0 AR b RN BES KB AACEZTNRE) o

i cgoii fE P iR T L i, 4 #egods A ¢+ A FACiEE T AR5 0 43 o 4 CFLAGSH
LDFLAGS % 5| 2 2 4% 46C15 5 % iF B 69 miF S KAt 45 B 548 AR BT U € B F 4R 3]
bzlib.h=k X HA=libbz2.a% X4 o Z B FREMR E L £ usrB TRALE Tbzip2/k - W=
bzip2E A REA TR 4L E » REZEHR LA (FE 0 LEF—ANILALCKA £ R cgo
YRE 0 TR Hibzip2# A B AR AR & 409 BARIRIE » BARF 15 9]
https://github.com/chai2010/bzip2 ) °


https://github.com/chai2010/bzip2

NewWriter & 4 i it 8 /] C% & #9BZ2_bzCompressinit# £k 714 {tstream ¥ 894 % £
writer4s 4 ¥ 1& 6,46 T 5 —buffer » A Tk &4 o

T @EWrite 7 ik 69 3, » BERIAEHBEKIEG K s TARZ—NMBEIRFIRAACEZH
bz2compress & % 52 I 69 o AL 7T vl A 2| » GofE 5 T vA1% |Ci& 5 #9bz_stream ~ charf=
uintZ A » 3£ T 2097 Flbz2compress 3 &4k 0 £ 7 A5 B CiE F T ARBZ_RUNARA 69 R &
L0 A3AR A VAC B E G ] o AP CuintE A FrGoid & HuintR A RAa R o Bpi g1 AR
AR R 8 KA A R F B £ o

func (w *writer) Write(data []byte) (int, error) {
if w.stream == {
("closed")
}

var total int

for (data) > {
inlen, outlen := C.uint( (data)), C.uint( (w.outbuf))
C.bz2compress(w.stream, C.BZ_RUN,
(*C.char)(unsafe.Pointer(&data[0])), &inlen,
(*C.char) (unsafe.Pointer(&w.outbuf)), &outlen)
total += int(inlen)
data = data[inlen:]
if _, err := w.w.Write(w.outbuf[:outlen]),; err != {
return total, err
}
}

return total,

B F R %R P 0 @bz2compressit AR ) bk e | R 0 K E 0 TAMEE S
w.outbuftg 3t Fe & o XA AKEAZ LRI ENMAE AN R EEEN  BHY
bz2compress &% 2 T A & AR B 2 R 45 69 BB Fo /B 45 5 BB B9 KD R BT M AME o BNk
JE 4 )G 09 BB AL B A B K Z #9i0.Writer ©

Close7 i&AaWrite 7 5 A & £ALeg 4 » B — METRK R R0 B ERAER IR B LS o



func (w *writer) Close() error {
if w.stream == {
("closed")
}
defer func() {
C.BZ2_bzCompressEnd(w.stream)
C.bz2free(w.stream)

w.stream =
10
for {
inlen, outlen := C.uint(0), C.uint( (w.outbuf))
r := C.bz2compress(w.stream, C.BZ_FINISH, , &inlen,
(*C.char) (unsafe.Pointer(&w.outbuf)), &outlen)
if _, err := w.w.Write(w.outbuf[:outlen]); err != {
return err
b
if r == C.BZ_STREAM_END {
return
}
}

JE 4% 7. J6 » Close7r % A T defer i £ # £ & 2 & & AT i C.BZ2_bzCompressEndf=
C.bz2freeft 48 X 89 Ci& 5 BATH FF R o sbzlw.streamdE 4H05 R BA 2 > KA1 & E Anil
VARIEZ A » REEFENTEFE TR » AB LA P X HGERREEZE R4 X7
% o

L@ty 0 RAURE R IEH R KA > £ FE H KB F ClosefWrite 7 i 4L 7T 48 S AL B 1)
BT o B R AP AALT13.389 AR -

T @ 9 bzipperi2 5 » 1% A &A1 8 T &L I bzip2/E %74 o BT A F 5 % Unix R 489
bzip24 4~ £ o

gopl.io/ch13/bzipper




package main

import (
nigh
"log"
"og"

"gopl.io/ch13/bzip"
)

func main() {
w := bzip.NewWriter(os.Stdout)
if _, err := io.Copy(w, 0s.Stdin); err != {
log.Fatalf("bzipper: %v\n", err)
}

if err := w.Close(); err != {
log.Fatalf("bzipper: close: %v\n", err)

£ E@megg P o KA1 Abzipper/® 4 T lusr/share/dict/words % %t B 4 6935 32 » J 938,848
FHE%F335405FF o KARRBIIER NG =52 — o RE4EMA AL A F bunzip24
ARATRRE o B4 ATG XA 09SHA256°5 A AL A8 Bl T » XA LB T KAT89 54 T & E 4
b9 o (doRARE) R R A sha256suma 4 > AN ZA4h iz B4 T4 2F L — M EMG TR )

$ go build gopl.io/ch13/bzipper

$ wc -c < /usr/share/dict/words

938848

$ sha256sum < /usr/share/dict/words
126a4ef38493313edc50b86f90dfdaf7c59ec6c948451eac228f2f3a8ablabed -
$ ./bzipper < /usr/share/dict/words | wc -c

335405

$ ./bzipper < /usr/share/dict/words | bunzip2 | sha256sum
126a4ef38493313edc50b86f90dfdaf7c59ec6c948451eac228f2f3a8ablabed -

ENVEF Tl —ANCES B4 E3GoB T -F o AR, WGohiFN# S ERGHEICRE
R RA KGR 4hiE A o) A RIGECHT T 7 & RAAETATH (1FiE : £Go1.5%F »
Windows 2 4.89GoE 5 S AF RN X B ARCIETHAERF I EOHNE - FLFHEL - B
A AL LR RZAFA > LIRE5 ] Issue11058 ) o X EZ XA R & T cgoik 189
—&y@m EENXTAREE 454 > SRR~ FPHETRAE - FH S ~ermol  ~ &
% % > vAFgoroutines# A AL X A F 0 AR S i T hitib o HFH R Goid 3 8
FAEANCRHIA AN LR FFE L0 (FiE: HERH > BHACREKNGoIs 415 &89 $E
AEF TS ARELEIIMER  FHCHRALEREE AL EHAGodi 4 s HFELAECHREK
BEIZ A 0 Godg 4T AWM T 8Y 0 TR F B R RIB WA A ARG IAE) » 5N RALE
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p.9, 12: for "can compared", read "can be compared". (Thanks to Antonio Macias Ojeda,
2015-10-22. Corrected in the second printing.)

p.13: As printed, the gopl.io/chi/lissajous program is deterministic, not random. We've
added the statement below to the downloadable program so that it prints a pseudo-random
image each time it is run. (Thanks to Randall McPherson, 2015-10-19.)

rand.Seed(time.Now().UTC().UnixNano())

p.15, §2: For "inner loop", read "outer loop". (Thanks to Ralph Corderoy, 2015-11-28.
Corrected in the third printing.)

p.19, §2: For "Go's libraries makes", read "Go's library makes". (Thanks to Victor Farazdagi,
2015-11-30. Corrected in the third printing.)

p.40, 74: For "value of the underlying type", read "value of an unnamed type with the same
underlying type". (Thanks to Carlos Romero Brox, 2015-12-19.)

p-40, N1: The paragraph should end with a period, not a comma. (Thanks to Victor
Farazdagi, 2015-11-30. Corrected in the third printing.)

p-43, 13: Import declarations are explained in §10.4, not §10.3. (Thanks to Peter Jurgensen,
2015-11-21. Corrected in the third printing.)

p.48: f.readByte() serves as an example of a reference to f, but *os.File has no such
method. For "ReadByte", read "Stat", four times. (Thanks to Peter Olsen, 2016-01-06.
Corrected in the third printing.)

p.52, §]2: for "an synonym", read "a synonym", twice. (Corrected in the second printing.)

p.52, §9: for "The integer arithmetic operators", read "The arithmetic operators". (Thanks to
Yoshiki Shibata, 2015-12-20.)

p.68: the table of UTF-8 encodings is missing a bit from each first byte. The corrected table
is shown below. (Thanks to Akshay Kumar, 2015-11-02. Corrected in the second printing.)

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

112110XXX 1OXXXXXX L1OXXXXXX 1OXXXXxX 65536-0x10ffff (other values unused)

p.73, q[1: For "a exercise", read "an exercise". (Thanks to vrajmohan, 2015-12-28.)


http://www.gopl.io/errata.html

p.74: the comment in gopl.io/ch3/printints should say fmt.Sprint , not fmt.Sprintf .
(Corrected in the second printing.)

p.75, §4: for "%u", read "%0". (Thanks to William Hannish, 2015-12-21.)

p.76: the comment // "time.Duration smes should have a closing double-quotation mark.
(Corrected in the second printing.)

p.79, 74: "When an untyped constant is assigned to a variable, as in the first statement
below, or appears on the right-hand side of a variable declaration with an explicit type, as in
the other three statements, ..." has it backwards: the first statement is a declaration; the
other three are assignments. (Thanks to Yoshiki Shibata, 2015-11-09. Corrected in the third
printing.)

p.112: Exercise 4.11 calls for a "CRUD" (create, read, update, delete) tool for GitHub Issues.
Since GitHub does not currently allow Issues to be deleted, for "delete", read "close".
(Thanks to Yoshiki Shibata, 2016-01-18.)

p.115: The anchor element in gopl.io/ch4/issueshtml 'S template is missing a closing </a>
tag. (Thanks to Taj Khattra, 2016-01-19.)

p.-132, code display following {[3: the final comment should read: // compile error: can't
assign func(int, int) int to func(int) int (Thanks to Toni Suter, 2015-11-21. Corrected in
the third printing.)

p.160, 7[4: For cet("item")) ,read cet("item") . (Thanks to Yoshiki Shibata, 2016-02-01.)
p.166, §2: for "way", read "a way". (Corrected in the third printing.)

p-200, TestEval function: the format string in the final call to t.Errorf should format test.env
with %V, not %s. (Thanks to Mitsuteru Sawa, 2015-12-07. Corrected in the third printing.)

p.222, Exercise 8.1: The port numbers for London and Tokyo should be swapped in the
final command to match the earlier commands. (Thanks to Kiyoshi Kamishima, 2016-01-08.)

p.272, 3: for "the request body", read "the response body". (Thanks to & # 1%, 2016-01-
19.)

p.288, code display following 74: In the import declaration, for "database/mysql" , read
"database/sql" . (Thanks to Jose Colon Rodriguez, 2016-01-09.)

p.347, Exercise 12.8: for "like json.Marshal", read "like json.Unmarshal". (Thanks to
chai2010, 2016-01-01.)

p.362: the gopl.io/ch13/bzip program does not comply with the proposed rules for passing
pointers between Go and C code because the C function bz2compress temporarily stores a
Go pointer (in) into the Go heap (the bz_stream variable). The bz_stream variable should


https://github.com/cch123
https://github.com/chai2010
https://github.com/golang/proposal/blob/master/design/12416-cgo-pointers.md

be allocated, and explicitly freed after the call to Bz2_bzcompressend , by C functions. (Thanks
to Joe Tsai, 2015-11-18. Corrected in the third printing.)
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