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e Mac OS X EI Capitan 10.11.4
e Ubuntu Server 14.04 x86_64
® GNU gee 5.3/gdb 7.7

® Go 1.6 amd64
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PR S R UTF-8 4f%, XF Unicode SZHFR4F. BN SCAA R TRB—F, £
143k 58 H package 75 BH By & 6224 FK .

test.go

package main

func main() |
println("hello, world!")
)

PL “go” fERMY R4, BRI SSHBOAER, SR C HERER. ADKE
main %4 28, HAWHAE main G
H import  ASRHERE SR — 6l

package main

import (
"fme"
)

func main() {

fmt.Println("hello, world!")
}

MR RAR R 69N, TN %iF S AN SRR
sy, wH R AT AT S
$ go run main.go

hello, world!



[ var & R, SCRPSRIMERT. JERNECREEHIR s W6, A BT 4SBT &
o Siidasw iR e G SR BRIIR I AR, kG th IE MR

package main

func main() {
var x int32
var s = "hello, world!™

println(x, s)
}

FERRECNTR, AT AW var BT, FSE SR A0 2 AR,

package main

func main() { :
x 1= 100 [/ EE, REFSTE
println(x)

}

YoV 35 AR 84 By 30 T F R L S ARAER

g
Go fA =FhififEhliEa), SAZEEEF ML, #aTFS iy,
if

fune main() {
x := 100

if x>0 {
println("x")
} else if x < 0 {
println("-x")
} else |
println("0")
}
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func (x *X) dne() { /] ZIRRIANBEFHE receiver, {EFEM python self

et

func main() {
var x X
x.ine()
println(x)
}

AT ELRE T B 2 T BEW ik, 3Ry KT SE B S 4k AR ALl i T A

package main

import (
" fmt "

type user struct {
name string
age byte

func (u user) ToString() string {
return fmt.Sprintf ("%+v", u)
¥

type manager struct {

user
title string

func main() {
var m manager
m.name = "Tom"
m.age = 29

println(m.ToString()) /7 VA user.ToString ()

O
FECSRFT duck type it R U T A AE SR [ s i B

14



package main

import (
L fmt n
)

type user struct {
name string
age byte

1

func (u user) Print() {
fmt . Printf ("$+v\n", u)
}

type Printer interface { // &AXER
Print ()
}

func main() {
var u user
u.name = "Tom"

u.age = 29
var p Printer = u /1 RESSEORRNSNAE, RRIHTEED
p.Print ()

}

%A E e £ interface{), A& £/ OOP 28 system.Object, T AEE LA F

HE&

WA BTt eIt Ak, NUAREEF 2R, JLFEBFELL goroutine J7xliz T, X2 —F
bl IR s 2R A S N R T & i, BRI RS TR T LTI RS .

package main

import (
n fmt"
"time"

15
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for L 3= 07 i < 4; it+ {
data <= i
i

close (data)

func main() {
done := gnake (chan bool)
data := make(chan int)

go consumer (data, done)
go producer (data)

<-done

fimth »

recvs:
recv:
recv:

w N = O

recv:

1/ BEBE

11 EFER, REEE

/] BTFEBCERERES
/1 BIEEE

/[l BEHEE
/] BEERE

/1 FRE, BRI ERERASERES

17
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21 TS

EHCERES Y, 28R (variable ) 7R 804 [ E (B H T BUR A% EATRHLARG LB
FEKA , AR RE— Bl B R A BRI N AF

ENBAIRNET, Go ZBEEEAEEMBIIR, KBRE TEENFIREMF
itk FRATHBEBMUERE, ToEMCERA,

it E BB AGARE, ANTAFRRAFAGALTIME, RAAREAFAETEFEY

KR N AE AT I AR A AEE AT, I LATE St B BEFR AT T T — A~ 5 Bl B2 ) 44 7 R R ik BL A
fF. br b, GRS LS AN A i 44, TR B 3 3 ok PR A7 Ml oA 7 ) H B
. BRAFTERT S b i AL 1 44 S5 5 ST R BRSSO T4 th SE PRAR IO FRF S

EX

KEET var ITE LER, Ml C AR, BRPHAERAIS. B, BF70f 7Bk
VESHRIRAS i [ SRR A — I B (E (zero value ), #EGHBLA AT FHMAT R, 02X
PEOPIIRILIE, AT WA Y ph 2% AR .

var x int /1 BIAEHA 0
var y = false /! EEENIA bool A

] —KGE X2, ARG EE XAFEE,
var x, y int /] HEFEEEHZ TR



F2E KE

var a, s = 100, “abc" /! FREEEGRHE
TR, AR A AR 2T E
var (
X, ¥y int

a, s = 100, “abc"
)

BRI
W var SCHESEAD, 34 AT FH S0 7] L A9 AR i CAI IR AL i

func main() {

x := 100

a, 8 =1, "abe"
}

HRs & iz (short variable declaration ) £ 25FR i .

o GESCEEE, [ BARIERE.

o RHERAtEUEARL,

o HAEMTERENF,
XFHLO BT, X AT RES I AREAMEIR . LA TR SRR AR i, A5 R B
FE X[l 2 Jey i As it

var x = 100

fune main() {
println(&x, x) /l ER%E

X := "abc" /1 EFEXIGHEERRES
println(&x, x)

H

Dxae020 100 // MEEARFBEE, TTIAEHERN RN E
0xcB20041£38 abc

19



GoEETHIE IR

i L RS $E G, VLA ifffor/switch 435 8) P L B3 E S E H A

A AR AS R FB S b, TR A B A B R (B R A

func main() {
x = 100
println(&x)

x, y := 200, ™abc" /1 EE: x BUARERME, U8 y REREX

println(&x, x)
println(y)
}

fith -

0xc820041£28
0xcB20041£28 200 /7 REEBATFAE, TREA x BTE—%8
abe

BRI A TP AR PR AT — DB R oE 3, AR R — 1 F3.

func main()
x = 100
println(&x)

X := 200 // #i%: no new variables on left side of :=
println(&x, x)

func main() {
x = 100
println(&x, x)

X, y = 200; 300 /! TEEBE, SHRHFEEEN
println(&x, x, y)

}

it -
0xcB820041£30 100
0xc820041£38 200 300

20 |



' L il '
i ' [ : o) T

FEAL BRI AR, SR AR e VPR S G err 2R, UM AR

ZEBME
TEHEAT 227 R AR, B St R BT A, AR5 PR SE R E B4R

it
| smobida et

12 . “ ke,




MOVQ CX, 0x10(SP) /] REBHEERESHISA x, vy B8
MOVQ AX, 0x8 (SP)

CALL runtime.printlock(SB) // #R printint(x), printint(y)
MOVQ 0x10.(SP), BX

MOVQ BX, 0(SP)

CALL runtime.printint (SB)

CALL runtime.printsp (SB)

MOVQ 0x8(SP), BX

MOVQ BX, 0(SP)

CALL runtime.printint (SB)
CALL runtime.printnl (SB)
CALL runtime.printunlock(SB)

WA, e ir 22 2 RAER]

KEEAEIR

Gt PE NG A S A B YRR R . AN ELGEIRRRET, BCA Bh TR R R A9 R A% ) 158,
var x int // EREEREA
func main() {

y =10
}

Fih «

$ go build

./test.go: y declared and not used

2.2 w4

MR, WL B, BESCRELAE TR, RIS SRS X, BT
fife B9 7 BE B LR 45

22
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F2E KB

E=FE N

o VR RIS, AR BT EZL S M.

o XHR/ANG,

o fiH5EIE ( camel case ) PrEHE,

o JaiAR LA A4

o AEMFHRECHEHT,

o NENAEFH S TUE R R, AL N E REGHE R 2 T

o AWM SEMKAYE, i escapeHTML.

R-% Go X4 A FF Unicode FH4 &, 12MBAZTMERM, EIFARIFRA.

func main() {

var c int // e KE count

for i = 0; i < 10; i++ { // i K# index
cH+

}

println(c)

}

o a7 HTRRNGRE THAERR. HFEERGHR R M R, WTeashsH, m
INENLREERNE . HCHTY, "SHRETET.

ERRIRGF
Fl Python Z5fBl, Go thA &N “ " FFIRM A ( blank identifier ). 1 # 1 K Z 0% i {37
FHEH, TERAR LM, BERERNE.

import "strconv"

func main() {
X, _ = strconv.Atoi ("12") // 788 Atoi HY err BEHE
println(x)

}

7 BV AT A e ot O3 2 3 5 0o R S T R AL R RAG A . (RIS TE R, T
BRG, AREEHE L.

23



GoETHRIE L

23 BE
WERERBITEEATEENE, @R, fHE W 145 FhiE

FRR AR RAF SRS B R, WA R IR, EAUE SO A 5T
.

WL AU I AT B E AT . T BT R R (B, TR RE R Y, ol
Al B L HEWT, SR C/CHEITRRR 4.

const x, y int = 123, 0x22
const s = "hello, world!"

const ¢ = ‘B’ // rune (unicode code point)
const (

1, £ =.1,00,193 // int, £loat6d (BA)

b = false

)

AT AE PRI R E SRR, AR E RA ST R FERR.

func main() {
const x = 123
println(x)

const. y = 1.23 1 KER, FE3IEEEHR
{

const x = "abc" /1 FEREERS e E AR
println(x)

LT

123
abc

iR R A ERA, DR RAAERE B, TEMNMEER, HEAERR
RIS RE T, A2 | i AR

const (
X, y int = 99, -999

24



AEH A P ARTE E SR, S B TR R (KK ) M.
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Go BEHIER

AME RS B . AIES W B E SCP A2 iota, EN1% AAMITE, R
PREL P BATH k5B AR R B T

Wit — 4 1 sl

bl iota HAY, M EIKE . HIGZE A EEITFEN, fidE C enum ARRHE -
_‘mﬁﬁ@o

R ERABARSE A int, A] B HGE LA,

FESCPRARTS ., d U A 2 RSB i o (A2 2 R . (BB AS R I
SETETIE XA MEN o

26
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8
b
o
o
Y
(i3
.(:\IJI

MOVQ $0x200, 0(SP) /] WEEEENESEEREA
CALL runtime.printint (SB)

W BASHEE asE, AR BARREE S A7 T HEREUE, R IC L R EU
1] 48

5T Go iz A ARERLE, REAL “FEBH" FIM, HAHNE
PRBIH RRIT, FATEAR KTk (0 P R 2500 i 198 408 1) R i

const x = 100 /] EEBERNEE

const y byte = x /! BERF x, 4T const y byte = 100

const a int = 100 |/ BRREERAD, KRESHEAENT

const b byte = a // $Ei®: cannot use a (type int) as type byte in const initializer

2.4 EARKE

67 5 A B Tl CEERAZE Y, (079 T K6 5 B IR AT 275 18 AT 5 AR 22 5+

x B ¥ E M A ' HoOBf
bool 1 fasle
byte 1 0 uint8
int, uint 4,8 0 BOABECER, KIEBFH, 32864 fi
int8, uint8 1 0 -128 ~ 127, 0~255
intl6, uintl6 2 0 —32,768 ~ 32,767, 0~ 65,535
int32, uint32 4 0 21{2~211Z, 0~42 12
int64, uint64 8 0
float32 - 0.0
float64 8 0.0 AR R
complex64 8
complex128 16
rune 4 Unicode Code Point, int32
uintptr 4,8 & LA £ uint

28



E2F H£H

4k
ES B K B A B W A
string FrrE, BINMEAZE TR E, mdkE NULL
array HeH
struct Hhit ik
function nil PR%L
interface nil %0
map nil T, 5] IR
slice nil PR, 53R
channel nil i, 52
SR NGES . SRR LA R B2 B0E . ARMERE math 2 ST & 50T R IETE R
import (
P
"math®

func main() {
a, b, ¢ := 100, 0144, 0x64

fmt.Println(a, b, ¢)
fmt.Printf("0b%b, %#o, %#x\n", a, a, a)

fmt.Println(math.MinInt8, math.MaxInt8§)
}

B

100 100 100
0b1100100, 0144, Ox64

=128 127

FRUEFE strconv RT7EAR R HER] ( F4FER ) Ta)id

import "strconv”

func main() {

a, _ := strconv,ParseInt("1100100", 2, 32)
b, _ := strconv.ParseInt("0144", 8, 32)
¢, _ i= strconv.ParseInt("64", 16, 32)

29
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Go &

ol

println(a, b, ©)

println("0b" + strconv,FormatInt(a, 2))

println("0" + strconv.FommatInt(a, 8))

println("0x" + strconv.FormatInt(a, 16))
}

g

i

i

=

100 100 100
0b1100100
0144

0x64

o FHPE SR, A/ A OB B, MR 0 2% IEEE-754 FrifE

func main() {
var a float32
var b float32
var ¢ fleoat32

1.1234567899 /1 ER: BIAFRERE floatéd
1.12345678
1.123456781

]

println(a, b, c)

println(a == b, a == «¢)

fmt.Printf ("%v %v, %v\n", a, b, c)
}

i i1+

+1.123457e+000 +1.123457e+000 +1.123457e+000
true true
1.1234568 1.1234568, 1.1234568

A&
TEE T HE S AGES, LITHRBIMA 514 .

byte alias for uint8
rune alias for int32

AT e e, W] MR (EL

func test(x byte) {
println(x)

30



}

func' main() {
var a byte = 0x11
var b uint8 = a

var ¢ uint8 = a + b

test(c)
}

R AE R, P M RR)Z 450 st E T 514 . EAE 64 O0°F 6 L int Fl int64 4544
A3, WA EAFEZER, .
func add(x, y int) int {

return x + y

}

func main() {
var x int = 100
var y intéd = x // $BiR: cannot use x (type int) as type int64 in assignment

-+ add(x, y) // $#iR: cannot use y (type int64) as type int in argument to add

25 S|FHEKR

FITiE 5| 2SR ( reference type ) %48 slice, map, channel X =FhfiiE LAY,

MR . BEHSERR, SIREAMNA ERE A F AR A . BRI BCAESL, ENTE%H)
Wt —ZS0E e, wadsst . KIE, EEEEEHM . BT,

PE PR new HH4E E R /MO FME NAE, IRIEHREE, IR0 IR N TG 1 A ih
7o Mg FH2ER L2 ] make PRECEIEE , 4iikas 206 make #5300 HARZAI 4
AN EE PRER (BRAE A ), AR OR 50 il 43 P A7 20 Be A A 5 8 v dh 1k
func mkslice() []int {
s = make([]lint, 0, 10)

s = append(s, 100)
return s

31



func mkmap () map[stringlint {
m := make (map[string]int)
m["a"] =1
return m

}

func main() |
m := mkmap ()

println(m("a"])

s 1= mkslice ()
println(s[0])
}

i«
$ go build ~gcflags "-1" /1 EEREAE
$ go tool objdump -s "main\.mk" test

TEXT main.mkslice(SB) test.go
CALL runtime.makeslice (SB)

TEXT main.mkmap (SB) test.go
CALL runtime.makemap (SB)

M new/make F# b, Tk AL RA X, HBIFEB A RMIEAS L AR

4R, new PRECULTT N5 A ECNAE, HICRASERAE . LI (map) A, &
(AL T B RIA B (SEPRBUR MRS ) T NAr, IR AN A,
AR ICEE RSN EREE, Fe ke THF

import "fmt"

func main() {

p := new(map[string]lint) /1 EE new BEHEH
m = *p
m["a"] =1 5 // panic: assignment to entry in nil map (EFHER)

fmt . Println (m)
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2.6 KRR

B A FSL ) () A R Tl AR (0 Ak

Bt 2 AL R A 4 A4, Go S BRI T US RUAR A . i b AN SR
TERFEERR, BT ATRAT SO RER E i 7] b 2R Uy A 5 3L

T e
b := byte(a) «
ci=a+int(b) /) REXERANTEHREE-H

[FIFEASRERFAE bool FERIZE R YAE true/false {#1H .

func main() |

x = 100
var b bool = x // §B1%: cannot use x (type int) as type bool in assignment
if x { // $%: non-bool x (type int) used as if condition
}
}
SEH \
lg/iltﬁx

AR E R HAR AR AT | B 3 T BB 1R [ {0 PR Y, IR A AUE G S, LAk
it BRI A R

fune main () {
x = 100
P := *int(&x) // $&#®: cannot convert & (type *int) to type int
1/ invalid indirect of int(&x) (type int)
println(p)

}

IERY R R IAE, IEAR IR *int AT A TREH R,

(*int) (p) --> WRIFHES --> *(int (p))
(<=chan int) (¢) <-(chan int(c))
(func()) (x) func() =

func () int (x) -—> HREENRSEDTEIEES, BRABNER.
(func () int) () FERESE, BT

33



2.7 BENXEKR

(GRS type i SO i SR, (4R FBUAT SERI KRR, sk Ak H Ik . R
WO

type flags byte

const (
read flags = 1 << iota
write
exec

func main() {
f i:= read | exec

fmt. Printf ("&b\n", f) VIR e T v
}

Fiih -

101
Fil var, const 5{0l, £~ type & L AIG AL, 7T 7E sRBEE AL N i LR Ay

func main() {

type ( // 4
user struct | /] GAK
name string
age uint8
]
event func(string) bool /1 BEEER

u := user{"Tom", 20}
fmt.Println (1)

var f event = func(s string) bool {
println(s)
return s !=""

f(nabcll)

34



F2FE KA

}

B E T AR, b RV e MR RZ 8RS, W& RIAGFAEATC R, 8
STERNFRPIRPAER li%?*ﬂf??%. FE R AR IERIZE R HAR(S B (4875
). AREBERIS, ARERRFAR, AREEIEA]T HARAS.

func main() {

type data int
var d data = 10

var x int = d // $81R: cannot use d (type data) as type int in assignment
println(x)
println(d == x) // $5i%: invalid operation: d == x (mismatched types data and int)
}
A {
P e i

S5A MR bool ., int, string A, ¥, V1. Fll, @IESRR S E
Ao R IRl K % El’iﬁi WOFRVEA T 24258 (unnamed type ), 48K, A[Jf] type
FpHARHE BARZFR, B ILMUE a2 ( named type ),

LA AR 7 I 4 oA i 44 SR B R[] — 2 1

o HAMHREEER P E -

o HAMROCELEBAKENEA (array )

o HAMRSTEIRIMYIA (slice)

o BLATHIFBER A FH (map) .

o BELATAH ) Kk 26 U 45 75 1) 3 ( channel )

o HAMRFERIFY (FEBA . FERR, %, URTFEINF) gtk
( struct) .

o HAMRZEY ( SEMREESR, NGS5 ) BRE (func) .

o HAMETEE (ks . WEEA, AMFEIUY ) B0 (interface ) .

MERBAEGEF Y MIFEmGR, WALMTME $mYy
B O AR struct tag, ‘BB TR MIR4Y . MAUE TCEARHHA

func main() {

35



GOVETHIE R

}

var a struct { /1 ERGEHER
2w int y 3
s  string s’

var b struct {

% int
s string
}
bi=a // #8i%: cannot use a type
1/ struct { x int "x"; s string "s" } as type
M struct { X int; s string } in assignment

fmt.Println(b)

[RIEE, RS S RONUY @ 25 44 4R 4

func main() {

var a func(int, string)
var b func(string, int)

b=a // #i%: cannot use a (type func(int, string)) as type
/! func(string, int) in assignment ¥
b("s", 1)
}
A Ay 24 AR AT AR ]«

Pt I 2 RUAH )

RN, HIHh— AR A A,

BRG], KXo 3 T W 4 S el , R — A R 2,
FEBOAME nil MUEZS DR . o JEGHE . 455, pRslelidE D,
YESEL T HbREN .

func main() {

36

type data [2]int
var d data = [2]int{1, 2} // EEEETHER, HEHAGEER

fmt . Println(d)

a = make(chan int, 2)






o
w
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st
[>F
=0

3.1 REBF

Go i FH L 25 MR CHT (keyword ), B W E LTS, BAJE RIS b
), B T Go WML BRI IE. fR B OCHE T AREM AR & . R PREL
o VARG T BRI

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

R B HTRA P RAF R E T AR, REER M LE TR Elyab T K AT R,
HAMIEBZAFRER, TARLERT “FR" LET AR, S TEEHDEBMELMME
B A A AEAS IS 1A, AR TEF A A “BL” , BAR— AT 4

3.2 =EF

RAVIHS, Wife "=+ 8" Rk .
R A B AR R R B A, KRBT BT &5

i AL A SRR, 0 R R BE SRR WA, B0 i BBl A LA 48 2 i 72
FALFRANTR] 2% R At 15 45 L ) H8000



FEI3IFE EZAKX

o ST S AR AR, FRATAT GO A SR RO U, 7 Qi L0 BT i St 9 L 2 45
A, VLBCBRAE OO B RS R . Hoh, BRAPMFGAARDR S IREEE . T2
RN R

AH— i CHAOT AR, KA SR RRE,

£t S RE Y & R E
- & 4= &= && == 1= ( )
= | == j= Il < <= [ ]
* A = ~= <- > >= { }
1 << S <<= ++ = = K 7
& >> %= >>= -— ! 5
& &=

A R TR XHEZE AT, XTI FEFRHEZE math Y Pow . Abs pRECTEHL .

MER
— I FA e SR m . oo AN, I AR5 5l 2 -
highest & / % s s g e
+ = | A
= l= < <= > >=
&&
lowest I

FHIRME S ) —otiz B4, WAEEAIKRKITE .

—nEEF

BRI RS EAE AL, BRAEBCRR AR, SR rh— N e B R S B Y i, b4 %
wOARTRERS AR,

func main() {

const v = 20 Il EERXLERANEE

var a byte = 10 |
bi:i=v+a /] v BEEEHECS byte/uints XH
fmt. Printf ("$T, %v\n", b, b)
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GoOBEFTHRIER

| const ¢ float32
i‘d i=c ;

Rk EE}J%&% float32 %
d,ﬁ d) .

fith «

uint8, 30
float32, 21.2

B A BV E RO AR JCAT S 3R, BT LA Y G i SR

func main() { i
b = 23 [/ b RERS int FHTE
x s=1%<<b /! FHBfE: 1 << b (shift count type int, must be unsigned integer)
println(x)

}

SR AR AR RIA, Aol o WU R i W i A R R R .

func main() {
a1=1.0<<3 ' /1 BEFAR (BERRREA)
fmt. Printf ("$T, %v\n", a, a) // int, 8

var s uint = 3

blk= 1{0;« s ) 1/ TR YE: 1 << s (shift of type floaté4)
fmt.Printf("$T, %v\n", b, b) 1 BA b BERMER, AGEFED 1.0 HHT,
1] BARTERNHL SR
var ¢ int32 = 1.0 << s /] BEIE 1.0 %k int32 %R
fmt, Printf ("8$T, 2w\n", c, ©) // int32, 8
}
L EFF
TR I BT R SRS bit clear”, fEHAIE F AR LA,
AND s, &4 1 a &b 0101 & 0011 = 0001
OR B E0— 1 a|b 0101 | 0011 = 0111
XOR- ~ e RE— 1 a~b 0101 * 0011 = 0110
NOT : O EUBR (—m) A 40111 = 1000
AND NOT AR (bit clear) a & b 0110 & 1011 = 0100
LEFT SHIFT - kB a << 2 0001 << 3 = 1000
RIGHT SHIFT  {i&® a>> 2 1010 >> 2 = 0010

40



i35k (AND NOT ) FIfugRsk ( XOR ) AR, Tk A AT BAEEos R sk Hl A2 #80 1
*&?@ﬁi@ 0 ( Tﬁ%l&ﬁ& ), uﬁﬁﬂ‘—&ﬁ%gf‘#ﬁﬂ{ﬁﬁﬁ E .

ko
fif* il
'

i

bl H\‘,‘

e i JH 1
e

18 /‘"

R R RRERE, THASEISEAMAN, i RA—ATH, Hodo if, for K%,
FAEXTHAEN R, A28 8 2 TR LA FEX .
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GoEETHRIEIR

fast
ANBENS A7 i SRR EHE I —iR

A7k 2 A TR T BT ME— SRS, TR AR — AN SEfk . 18 ST M
], #024 T — A TR ok A R AR i,

P = &% %x =100
st LR ; :
memory ... | 0x1200 | | 100 |
et fommmmm\\ - .
address 't 0x800 0x1200

o HUHZERST “&” HT KRBT bt
o fREFZELA 7 HTREES | HEE SR
o TAREPT, W% NS i *package. T,

AR A X A RESEAT Ot #R AT, (B8 5 BUZAEIEWRIR 7] (addressable ), f5HiEHAF
ZeAEmt, FRATATEOE HARM GRS s 04 A (B R T 3R H AR

func main() {
x = 10
var p *int = &x /] FEUAE, REFEHEHERE
*p += 20 // FRESEESI, HEHHR
printin(p, *p) /1 WS, RN
}
LT

0xc82003d£30 30

func main() {

m <= map[string]int{ "a": 1 }

println (&m["a"]) // #iR: cannot take the address of m["a"]
}

TR R A TSRS B BT, AR s B AR R4, A B W8 6148 1) ] — b
hE, SEB M nil, IRAEIHEE,

func main() {
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FIE RAR

“Till it unsafe.Pointer 3 4H 453 uintptr 6 #ATMAUEE L, R THEA SR IERFF,

Pointer £t C i3 69 void* 7 edg4t, TH RMHIGHER. CRELLHASERAFEAR,
12 uintptr RAT. BARA—FHAKY, FRFIRN B4R, Rk EDCE e £ A%

TR BA LT HERRR R > BREA, M 7 EERA.
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GoE# I

COBRRAA 0, THEAREARE LEAE" 6, MALEALRIE, K5 nil ELEARE.
#& runtime/malloc.go 2 A 4> zerobase 481 % &, FiA @it mallocge 4 2 8d K & &} 454k A iZ
sepb, Rt b g, sRa, bAK SR, kA mallocge F .

3.3 ¥Rk

XEEHEM R4, YA, Tl SR ) R, A SRR
[l e ST e i g

ZEAEAE S WAHERR R, SR —1T.

ZA ARG LIE 5 5

T AT, (BBITALIE SR A TS 4.

AR




E3FE KAKX

d := data g '
{ // EESHR: unexpected semicolon or newline ( ZHIESAEERE—1T)
1,
napeh
]
d := dataf
1,
"abc" // iBE#R: need trailing comma before newline ( ZILLESHAIESER )

3.4 SRIEH
Go ¥ifi (#IF) TifEhlER), MmIRFLHRASERE, (HEH.
if...else...

AR R I AURAT /R IR, ATEMIE S, HAERS S AR —17.

func main() {

x = 3

LE % ol f
println("a™)

} else if x <5 && x > 0 |
println("b")

} else (
println("z")

}

}

FERRR A 2 X IR A TE A A SR, A OB R B s A TR BR Tk BRI
func main() {

x 1= 10

if xdndfh % =0 | /! RENFT xinit RE
println("a")

}
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if a, b 1= x+1, x+10} a< b N EX—AHEANGRER (TR RSREE )
println(a)
} else { i
! println(b)

}
}

B3 0 A ROE H LA A iffelse 3,

XtFamFRpIEE , T RES AR ICEUIBUTE A i s e ( dead code ).

func main() {

X =8

if x> 5 { /1 ARSI, SHRARERN true

printin("a™)
} else if x > 7 {
println("b")

// dead code

}
1

i

a

SR AL A G AL R AR AT AR, TR T A, XANXKLEZEFE (code coverage ) M
KAt ek b B A6 4 if BT £ 305524 ( dead code elimination, DCE )

SRR REm IR, LEIE R 28 A THHFZ X
import (
"errors"

" log"
)

func check(x int) error {
if x <=0 {
return errors.New("x <= 0")

}

return nil
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func main() {
x 3= 10

if err := check(x); err == nil {
X+
println(x)

} else {
log.Fatalln(err)

}
1

Zonlr, if BRI T PR E . BB AG S E W R, BT RN, FAT
RLZ AR R DI RE A B —1 o

func main() {
x = 10

if err := check(x); err != nil {
log.Fatalln(err)
}

X+
println(x)
}

Wi, it BAGERAR G A MR B, HOCIE R AR TE R — 2. A A ulE il
i el sk B RS A AR B S AR E, 52 4] Z2mG if BRAYT . [FIR, fR—ThEEnr SR HCeY
ATAESP e, A TR B

MR, WMBHEZA SRR P ER R AR, B2 RGEREBIFZER, 5E AN
ik

import (
"log"
"strconv"
)

func main() {
g = "gn

n, err := strconv.ParseInt(s, 10, 64) /7 AERNRER

if err != nil {
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log,Fatalln(err)

} else if n< 0 [| n> 10 { 1/ WIEEFIES— L if 3R
log.Fatalln("invalid number")

}

println(n) 11 B if HREEEEHEAE else B

}
X PR TR A G S, IO E R,

import (
" log"
"strconv"

func main() {
g == oK

if n, err := strconv.Parselnt(s, 10, 64); err !=nil || n <0 (| o> 10 || n%2 =0 {
log.Fatalln("invalid number")

printIn("ok")
}

PRI AR —SepERESIG , AR WA R g 9. BLH, RIFEAMZ
e, BEH T, R SEE U] 4Ed .

import (
“errors"™
" log"
"strconv"

)

func check(s string) error |
n, err := strconv.Parselnt(s, 10, 64)
if err !=nil | n <0 || n>10 || n%2 !=0 {
return errors.New("invalid number")
}

return nil
}

fune main() {
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g := "gn

if err := check(s); err != nil {
log,Fatalln(err)
}

printin("ok")
}

W AR SR FR AN YT 43 B AR R WL, AR R B FRAES A IS o0 ( PRER
) P, TSRS S SOCIR R IR, AR CIEEEE” e B . AR, fURY
BTl R FERENZ —. 55—, %A BITP R PREL check (g if BUAAT, tin¥f
HAE R R R, Loy RAEAE, ORI Ak 2 22 — 2.

LAT%iFSR RSN, ARG T K S, L ARLEMFLELEBAT, FMAKGHEP KT
Folk b B ERAR ST,

EEHE, RN REAEMERS “a>b?ab” . AKX A lambda RFFIE, {2& A AN Y
T Ak, mb—K3E errl=nil #8756, *FTAH T EE LM AR & &5 R HLEFIr

switch

5 if R, switch i AL T REFR AT, (AR ISR 24T AR.,

func main() {
dy by Cp X n=11; 27352

switch x { /1 ¥ x5 case FHIE
case a, b: /] BNEEREHGRE—RIT (or), T8
println("a | b")
case ¢: /1 BANLEEM
println("c™)
case 4: /] BE
println("d")
default:
println(“z")
}

LT e
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alb

SRR X EAFET R, X8 CEMmAE. ML if £A X, switch {87 & & & o iE
%% B2t if, switch £ RMOMBIES TR T AME, FFEREZFRALREL, RiElES
ERUESE S 2t

switch [FIFE S FFRItRIbiER], $EM LB . WZEBIAIIFICHL case $01T. HA &AL
RWE, A ZHAT default B,

func main() {

switch x := 5; x {

default: /] RESRFFEENT default H
x += 100
println (x)

case 5:
x += 50
println(x)

}
i

55
# J5 3| default 168 X421 else, EHUE 5L B /£ switch K&
HABRY4S case A AL 2 A {4FVEHL

switch x |
case a: 1/ BFAF, REAZS, B “case a: break;”
case b:
println("b")
}

AREH B E [ case H .

func main{) {
switch x := 5; x {
case 5:
println("a")
case 6, 5t // $#i%: duplicate case 5 in switch
println("b")
}
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Josi i AT break 154, case $RATSE
AT fallthrough, {HASFRPCELS 28 &k

func main() {
switch x := 5; x {
default:
println(x)
case 5:
x += 10
println(x)

fallthrough
case- 61

X += 20

println(x)

//falithrough

}
i it

15
35

&, fallthrough A ZTH7E case B4, Al {di ] break 154 BH 1L .

fune main () {
switch x := 5; x {
case 5:
x += 10
println(x)

if x >= 15 {
break

fallthrough
case 6:

x += 20

println(x)

BE3&: RRAKX

RS A shrh KT, g B S 2L case

/1 BERTT— case, EFRFEREEHRAR

/1 ik, AERGESES

/1 WG case BRE—FiEL

(IR ),

/] MRIEMBE; fallthrough, FHT default, TEILELIFF
// 53 "cannot fallthrough final case in switch" $Hz
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S th
15

B, switch SgEARER if iG5). BAMER switch RIFFRIEABOANEN true, 4k
15 case HHF kAL HRITHL .
func main() {
switch x := 5; { /) H8ETF “switch x := 5; true { ... }”
case X > 5:
println("a")
case x > 0 & x <= 5 /] THESH Scase x > 0, x <= 57, BAZEMHR R XF
println("b")
default:
println("z")
}
}

fau it -

b

switch 5] LT FH o £ R EfR, FLESEFY.

for

A for —FpUEFRIER], (HH R CHBRE S .

for i 1= 07 i < 3; i++ { /1 AR TR BRI E AR

}

for x < 10 { /1 ¥ "while x < 10 {}™ & "for ; x < 10 ; {}"
X+

t

for { // % "while true {}" 3 "for true ()"
break

}

VIRALTE AT — IR SR RaR=Crh g s BOE A, AR B S EE AT, "ThE
S PEAR A, dunT RER Sh LS R AU R THRIA .
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func count() int {
print ("count.")
return 3

fune main() {
for i, c := 0, count(); i < c; i++ { // WHAHAEGH count EEEAGT—R

println(™a", i)

ci:=0

for ¢ < count() { /] EHFERFH count EEHT
println("b", c)
c+

i

count.a 0
al
a2

count.b 0
count.b 1
count.b 2

HL8k 7 XA d AR R X P ZSUE R E FH A count 25 R .

Al for..range ¢ MUEIEIEAL, SCRFFATR . BUH . BUAARER, DI, T GEIEE
RG], R

data type 1st value 2nd value

string index s [index] unicode, rune
array/slice index v [index]

map key value

channel element

func main() {
data := [3]string{"a", "b", "c"}

for i, s := range data {
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)
b i -

0a
1b
2¢c

println(i, s)

EAIAET FRAELRBERK, RERBENL LEERNZ —,
SRR B LR, B T S

func main() (

1

data := [3]string("a", "b", "c"}
for i := range data { /4 FIR[E 1st value

println(i, data[i])

for _, s := range data { // 7BB& 1st value
println(s)

for range data { /1 TR, AEE, O BRHTAZR channel itk
}

JAE Il for JiFFF, L J2 range BEAC, HUE HYRHAL RS BRI,

func main() {

}

it

data := [3]string{"a", "b", “"c"}

for i, s := range data {
println(&i, &s)

0xc82003fe98 0xcB2003fecs
0xc82003fe98 0xc82003fecs
0%c82003fe%8 0xc82003fech
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At O AL — £k, MAFHE, FEEESEFY
TR, range & HAREE . Z HHEE WA, WU BE R R,

func main() {
data := [3]int{10, 20, 30}

for i, x i= range data | /I M data EFFPRE
ifi=0{
data(0] += 100
data[l] += 200
data[2] += 300
}

fmt.Printf("x: %d, data: %d\n", x, data[i])
)

for i, x := range data[:] { /1 B slice, FUFERE array
if i=0{
data[0] += 100

data(l] += 200
data[2] += 300

fmt.Printf("x: %d, data: %d\n", x, data[i])

i

x: 10, data; 110
x: 20, data: 220 // range BRERMKIBREFIE
x: 30, data: 330

x: 110, data: 210 : /] H i ==0 B data B, x BEBYE, FIME 110

x: 420, data: 420 [/ BHINER slice B, KE array RIBEENR
x: 630, data: 630

MXBAELER Y, FHE MARKLEHMAAMMOIGEMK, mFR Bl RS LIg4HE,
Fp A AR, R 1T,
N’k range HAnFAXERBOEH, iU IT—IK.
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func data() []int {
println("origin data.")
return []int{10, 20, 30}
}

func main() {
for i, x := range data() {
println(i, x)
}
}

B .
origin data.
0 10
120
2 30

HIGKERAAZEEL 2 2, SNSHELg ., LEeFalRE, SR
goto, continue, break

XF goto MITHRHREA, I ER “HRE”™ trE—M, WHELE, BERZHE LT
EREE, BiE Go RIGRAARE .

$ cd go/src
$ grep -r -n "goto" *

¥k Go 1.6 thiRMmGITLER, goto iEA A 1000 A A, RIFF, RAD? &KL ELIH
X T AR goto 5 6) , {2 HAEIL A A, CRRAERBEM.

i goto Hil, AFeE XinsE. WEXD KNG, HARMAMIRE S5 KMIFHIR.

func main() {

start: // $5i%: label start defined and not used
ford 3= 07 % < 37 3t
println (i)

s & o (0 5 B

goto exit
}
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Fl goto %ﬁﬂkﬁiﬁﬁ break . continue T *ﬁﬁﬁ%ﬁ&&

e break: JfIF switch, for, select i5H], & ikBAEAIMNIT.
e continue: &m? for ﬂﬁﬂ: @Hl: ﬁﬂﬁ, _Lﬁpﬁ}\-F_“%ﬁ%c

et -"“‘ i [
ik

i ” i m R

.'| I m.

n! {15F] i

\ % T

Pl _ 'r - ‘ I e Ly
‘”{” . SRR - - i 1= i I ”‘Ilk* *‘ E T N ! ‘ x ”” ‘;IHI il H ‘
i ¥ Rl Gl i sl Eriell )
i e M‘ i “HW‘”“' o T | ‘:”IW Tl sy TR \ .

4 l“j g i o m-..[‘ & mu “7. Hﬂa ‘ |  . Jn [ H
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ALAHR%, break il continue A 7EL )2 Pk 2 HATRL,
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%

I
Jiiy
N

It
[

41 EX

PRECR S AR B B/ MR BT . B A B R A A T BUIME S5, FRBA
KA, HRRIFEEMER, 5 T4y, KRBT, ddEmAS
BoEM—BH RS, Ml s ess R, Hik, sRBoR R AU0 & A aY A< &
TCo

KT fune T CRE. Go HEY KB LE A KT BRI PRI, (B 7 sl =1

o JLATHIE S,

o AXFrimAinEE X (nested)

o AFFRI 2 rREE R (overload ) .
o AEFFBIASHL

o YIAEKEZS,

o LHFZIRMIMH,

o iR [EE,

o HFEE A eRBONIA AL

M S Uit M —FE, ZEERE SRR E—17.

func test ()
{ // $#5%: syntax error: unexpected semicolon or newline before {
}



GoRARTHIEIL

func test(x int) { // $5iR: test redeclared in this block
}

func main() {
func add(x, y int) int ( // %8i%: syntax error: unexpected add, expecting (
return x + y

}

PREUR T XX, BEMREYA (SEOORIEESNFER) KRR —F8.

func hello() {
println("hello, world!"™)
}

func exec (f func()) {
£0)
}

func main() {
f = hello
exec (f)

}

F— Rt % (first-class object) 48T AE/T M, TR EHAHKEDME, THEAEEH
Eh. RELGAEHAE L RS
MBI FIAR RS A3 ) ff BE R 38, (i P iy 42 2 R o iy

ST e il

type FormatFunc func(string, ...interface(}) (string, error)

/] BAERGREE, RISHEZLKILEE

func format (f FormatFunc, s string, a ...interface{}) (string, error) {
return f(s, a...)

}

PRECH RERIMTHRE M nil, ASSCREHA oA 15

func a() {}
func b() {}

func main() {
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println(a == nil) )
printin(a = b) // Z#3EfE: a = b (func can only be compared to nil)

}

MR EGR 0] R AR R R L 20, iidts il kiR 0T (escape analysis ) JeRIE S
BIEHE e AT
func test() *int {

a := 0x100
return &a

func main() {
var a *int = test()
println(a, *a)

}

e
$ go build -gcflags "-1 -m" /1 EREBRE, SHkHER

i

fi

=

moved to heap: a

&a escapes to heap

$ go tool cbjdump -5 "main\.main" test // RERHRIA
TEXT main.main(SB) test.go

CALL main.test (SB)

S ./test
0xc820074000 256

PRECHIR Cinline ) X NAFAMBOA —REMOSEM . J0SE EBilrh i NI, BB A2 Bk
ESrECNFE
$ go build -gcflags "-m" 11 BOMEHAR, RVFREE

inlining call to test
main &a does not escape

$ go tool objdump -s "main\.main" test

61



TEXT main.main(SB) test.go

MOVQ $0x100, 0x10(SP)

LEAQ 0x10(SP), BX

MOVQ BX, 0x18(SP)

MOVD 0x18(SP), BX

MOVQ BX, 0(SP)

CALL runtime.printpointer (SB)

VAT PR AT AR H R BT AL ( tail-call optimization ). /R4 Go fidiTHMY HFR 2 GB
R, B2 5 A2 IHER#E ) ( stack overflow ) §51%, {BMKARTE 2 288 UL AR A0 & i ik

A,

AAERAMEXAL, HERASTE “REIN

FESVR R
FERESR IR R AT OLT . PR 2 BB KGR/ . B SRR S

F i kG AL AN AT R RR, ikl AR AAN, AASKALETX,

i RS A RN E AR, Flin scanWords.
WERAVERLS, printError % L printErr 8 i —8%

e PRI SCHEE, AN buildUserStruct F R 2RI,
WEGRSE S, ASREA 2 5 0 i R IR AR

i A, REE i KNG X 4 [R] 2 R

G N E R, XS R EaRA.

WERAT AT, BRAERYRE A &1, Hilin UTFS,
SRS AR PSR R AT

4t —{di [f] camel/pascal case $f 5 X% .

HHAMFEIARTE, RRF—3E.

A, Han init RoRPIGRIL, is/has 3& RIA JR (45 2R
{di FH 2 SR 2 e A AT AR B PR %L, L AN get/set, min/max %5,

e

62
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B4 S

4.2 S

Go M &BUMAN IR RS, A LA BRIAMEN T RS, AXFrmaLs. AR,
WG AL 8 R AR SE 2, DL ) A NS B A TEZ N .
fESHIIER, MBHFRXRSET S

fune test(x, y int, s string, _ bool) *int {

return nil
}
func main() {
test(l, 2, "abc") // $&%: not enough arguments in call to test

}
SHTIAE R BUR R &, P A RETEAR R 2 X IR 45 A8 B

func add(x, y int) int {
x := 100 // $R: no new variables on left side of :=
var y int // $iR: y redeclared in this block
return x + y

}

HAAERPE L P Hd, FAUNRBIMPAMETEEG LY, BAEMEBHEHFEE, @
FHER R BHOMRA R, TARFE, £, REXRBHF,

AR RAEEE . SUREM, BRITMARSH, FRMEHE I &% (pass-by-value ), X5IK
AR ARG, AR TR T C. . 7EPREORAIRT, 2 WIK5 FLE [l 4 B 775
W], I 2 0 FIE SN

funec test(x *int) {

fmt . Printf ("pointer: %p, target: %v\n", &x, %) /] WS x Hihit
}

func main() {
a := 0x100
p = &

fmt.Printf ("pointer: %p, target: %v\n", &p, p) // BHES p Rt

test(p)
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i 1 -

pointer: 0xcB82002c020, target: 0xc82000a298
pointer: 0xc82002c030, target: 0xc82000a298

Mir R TAA #, REER B RMEaF — 847, 24d 54 R LH

K BF, WWHSEAEREE E L2, (HSPR AR, B AR SRR H
PRXTGAE G R, AR AR R ECE B BCEME b, IR 2 R RE I FE ST I L HE AAE 23
73 1] U AR

HAe R EEH/h & RAUR A 48 2 BIRT 58 1, 3 bz 17 I 2R 77 3E 9 47 53 il SR 15
Z. #oh, I RGREMARER ATREC A PT AR X g ( REeal 5] ), X a] i BR g [ 25
SERRIT. 4K, WCRE AR, SR R SUR ORES, AR R L

T — e SRR B E R BCRHE B B mx A i S E I R
i, Mrbal B 25
func test(p *int) {
go func() { /] Ek p £GEH
printin(p)

1O
}

func main() {

x = 100
P = &x
test (p)
1
LT
$ go build -gcflags "-m" /1 BRI REE

moved to heap: x
&x escapes to heap 1/ &

$ go tool objdump -8 "main\.main" test

TEXT main.main(SB) test.go
CALL runtime.newobject (SB) /1 TE¥EER x HEAT
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CALL main.test (SB)

EEHAEHBE (out), WHEVEALREE. 2K, T8 H —RI84H .

func test(p **int) {
x := 100
*p = &X

func main() {

var p *int
test (&p)
println(*p)
}
i thy
100

WRRESHGE L, RV HE PR AL, LR S H A S B A

HESINRE -

type serverOption struct {
address string
port int
path string
timeout time.Duration
log *log.Logger

func newOption() *serverOption {
return &serverOption{
address: "0.0.0.0",
port: 8080,
path: " /var/test",
timeout: time.Second * §,
log: nil,

func server (option *serverOption) {}

func main() {
opt := newOption ()

/1 BOASE
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opt.port = 8085 /1 GESHSE

server (opt)

}

H4it % 49 S 40 2 % option struct, BEAR T4 R A, i @i@id newOption ¥k & ik
B . XA AL SR 6 —Fhr X, 85§ AR B 6 AR R

T2

BT Pk — YR, R —3 2 FERSH, HOAAES R .
func test (s string, a ...int) {
fmt.Printf("$T, %v\n", a, a) /] BrERFHE
1

func main() {
test ("abc™, 1, 2, 3, 4)
}

i 1 -

[lint, [1 2 3 4]

KO R RSN, BURATIRITHAE . WA, Sl AR oA A,

func test(a ...int) {
fmt.Println(a)
}

fune main() {
a := [3]int{10, 20, 30}
test(af:]...) /! B#H slice BRF

1

MRS RO R, IBASEERINIURY R A S, IFAERZEEE, tFE e B
g, WARTE, TN E R copy & il E B .

func test(a ...int) {
for 1 := range a {
af[i] += 100
3
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func main() {
a := [lint{l0, 20, 30}
test(a...)

fmt.Println(a)
}

A .

[110 120 130]

4.3 1R[EE

AR A R REC, AT BT Y return 2 11ETRA

func test(x int) int {
if x > 0 {
return 1
} else if x < 0 {
return -1

} // $#i%: missing return at end of function

FRAEA panic, 3 G break MYFEAEHS, WIJCHT return 2% 1F1E 4] .

func test(x int) int {
for {
break

} // $i%: missing return at end of function

fri 4 A ShATE S 2R HERG, AR LUR M 2R, JEHIE error #0,

import "errors"

func div(x, y int) (int, error) { 1/ ZBEHEFRLGERES
if y==0 {
return 0, errors.New("division by zero")
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return x / 'y, nil
1

A AR A T (ple) 268, GORREMSEL. DIk, HATH “_7 2
ARE MR Y, 23R WA E HAL R BRI SE S, sCNESE R B iR E.

func div(x, y int) (int, error) (
if y =0 {
return 0, errors.New("division by zero")
}

return x / y, nil

)

func log(x int, err error) {
fmt .Println(x, err)
}

func test() (int, error) (
return div(5, 0) /! ZEEERE return £§
}

func main () {

log(test()) /! BBEHERERS
}
i ZIRE{E

X 302 7] {1 2 ) A7 e L —HE LI IEAE

func paging(sgl string, index int) (count int, pages int, err error) {
}

I A~ i S 75 B T A i, 44 3 [ Rk eR RS A o, ] 2 s 6 B SRS A
(MR TEES 3/
AR ITHEMSE . TS YERBURAE RS, fm i return B A,

func div(x, y int) (z int, err error) |
ify=01{
err = errors.New("division by zero")
return
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z=x/y
return // BYTF "return z, err"

}
CEEHRER ) RS S WA R 2 Y[R 4 AR B . I TR AR AN RE A A I 2R
o, BREMCk B return 2R [FIRIAT

func add(x, y int) (z int) {
{

zi=x+y 1/ HEXHEEEHEE, BRER

return /] $5%: z is shadowed during return (@AY "return z" B9 )
}
return

t

BRiEwe SN, BB LN 2R M Em 2, &g IFSSRATRG .
func test() (int, s string, e error) {

return 0, "%, nil // $5i%: cannot use 0 (type int) as type string in return argument
}

RBARBIFBAELE return 154 W EHE, 2okt R LB EE, LA EHEH
QSR el 2 R E R # FE O 3% 3, it AN B HoA 4%

func NewUser() (*User, error)

4.4 BERZERE

B 44 PREUR A B E LA FAT 5 1R L

BR¥eA 27 oh, B4 pR RORI G eR S AR IR] . SRR DR, AT AT 6 ek B 5 SCIE
FRRE, TR EROCR . A BT HEGR A, PRAF IR, AR SRR R .
HAERT

func main() {
func(s string) {
println(s)
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} ("hello, world!")
}

{5 70

func main() |

add := func(x, y int) int {
return x + y

println(add(l, 2))
}

Uk 1€

func test(f func()) {
£()

func main() {
test (func() {

printin("hello, world!")
1)

}

1 93l [ -

func test() func(int, int) int {

return funci(x, y int) int {
return x + y

func maidn() {
add := test()
println(add(1l, 2))

FELIBRMLEE, S5ALBAURBLFIHFRAFAARAGEN. SR, HFEZELHE
LR ER—A THAL 5L,

- RN B 23 PRECER ATV M i IR B, sliZidi 153k

func testStruct() {
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type cale struct { /1 BN RER
mul func(x, y int) int 1/ BREERFE

}

X := cale{

mul: func(x, y int) int {
return x * y
b
1

println(x.mul(2, 3))
}

func testChannel () {
c := make (chan func(int, int) int, 2)

c <= func(x, y int) int {
return x + y

i

println((<-c) (1, 2))
}

AN T B 45 R R 2 e 1R PR R IR

func main() {
func(s string) { // #iR%: func literal evaluated but not used

println(s)
} /1 BeABIERVER
}

HE

Mt (closure ) ZAEH L EF3ChgIHT A d 28 B 0 pR %, sl Ui sRECR LS |
AEMH G A IR ERTIL T, WA, BA1EEFE 10+,

Bad JEK

BRUELINZE AN, B 44 PR R — P i LA B FH R ek A A 251 A X 2 7 Y [
APRE, SRJE FRIA 35 60 U8 FH 52 OB SRR, DS BUHEAR AN 5 435 .
M B, B2 PR B RSB R BY ( A ), Aagl &Y, Eimz
o VoA E SUBUF PR, B RaTHhEs, TS, Emim ez
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GoETHIER

func test(x int) func() {
 return func() {

fith

123

BERBRTY S, test iR FRIEEA BB 51 L F SRS R xo 4% BEC/E main 1k
FOE, B AT x AT, RIS AR IR,

MR AT SE B 7 BE 2% R EOBR [, O id RE B IGR BE AR b E 2 Bk — F AR AF
E‘O

package main

func test(x int) func() {
println(&x)

return func() { .
println(&x, X)

1

}

func main() {
£ 1= test(0x100)
£()

} :

fatt -

0xc82000a100
0xc82000a100 256

i AR e, WATE SR AR EES I TR, Hrir e, ReE B
WAL DU BE 2 R, LS TS | IR B2 4T, ATLADE, PR 2 pR BRI S | P 3R 8
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£ AT it )

—/ funcval £#,




0x000000000000218F <+15>: sub  rsp,0x18

0x0000000000002193 <+19>:  mov  rbx,QWORD PTR [rdx+0x8] # 2 rdx EEEEEM

0x0000000000002197 <+23>: mov QWORD PTR [rsp+0x10], rbx
0x000000000000219¢c <+28>: mov rbx,QWORD PTR [rsp+0x10]
0x00000000000021al <+33>: mov QWORD PTR [rsp+0x8], rbx
0x00000000000021a6 <+38>: call  0x23ac0 <runtime.printlock>
0x00000000000021ab <+43>:  mov rbx, QWORD PTR [rsp+0x8]
0x00000000000021b0 <+48>:  mov  QWORD PTR [rsp],rbx
0x00000000000021b4 <+52>: call  0x244a0 <runtime.printpointer>

(gdb) x/1xg $rdx+0x8
0xcB82000al48:  0x000000c82000a130

E P s i e £ 5 | RS AR i, AR 40T B2 S BOL A a A RE
WA, 78k, EHFTE “HERRE" R,

func test() [lfunc() {
var s []func()

fox i n= 0} & 27 k]
s = append(s, func() { /1 BEABERERBRINEIGR
println(&i, i)
b

return s // BRIEEZFREG R

func main() {

for , £ := range test() { /1 ERIWTRTEE R

£0
}
Bt

0xc82000a078 2
0xc82000a078 ' 2

B I ICF

XX AN A RAUEE . R, for B E R EHZRE i, B4 ﬂhﬁﬁﬂﬂ’)%% PR
IR AR — A& IR (UK B S U %, IFRPFT. A |
main PRI TIXLEpRELET, BT EAE AR | &5 — KRR HE. A= 2, ﬁknz
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it
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P

fta
ST TR R R A R RO PR R B, i A A AR A AR

" =
-

ZAEA RS AR —AEAR R, ek S REREmE A, (ST A # e

oAb R BORAE, AEIF RBERTF T BT BRI A b FE
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GoOETHRIEIR

PALLEFANTA Al A5 i 2 R0l T B IR E SOA SR , YR b A th&sMA . X T
PEREECRE R B9, AUHERH] .

4.5 FERIFAHA

i) defer [ 4 {if bR BT 5 AT A9 sR BRI . 0S8 FHBEARVERE SR R AT, O EA]
ELF AT oR BT S RAT A AT, W R TR . MERBIE , LA S A 1 4
'ﬂ;m

func main() {
£, err := os.Open("./main.go")
if err != pil {
log.Fatalln (err)
}

defer f.Close() [/ PoE, EE| main BHETARS

..+ do something ...
}

R, RGN R, BAEREHRAT IR S8 (IR % ). S8 A T e
WG RAFRR . WXPRAS R, AT e L.

func main() {
X,y u=1, 2

defer func(a int) {
println("defer x, y =", a, y)  // y AH8EIH

}(x) /1 EREEFERSK
x += 100 1/ ¥ x PREAEEWEREE
y += 200

println(x, y)
¥

i«

101 202
defer x, y =1 202
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Ba4FE B

3E R TSR ST RS AWML, 21 A KA e,
24N GER T HE FILO WF AT -

fune main() {
defer println("a")
defer println("b")
}

K i

b
a

S iR T A BG4 Sk SE B AE R JE FHERAT, 10 return A panic 1B/ EB S AL AT R
¥omife, oI RERVEM. B, return iBEIARE ret ILHIES, ELEEHREIME,
func test() (z int) {

defer func() {
println("defer:", z)

z += 100 /1 R EERE
10
return 100 /1 EFRRGRF: z = 100, call defer, ret

}

fune main() {
println("test:", test())
}

i
defer: 100
test: 200

A% defer £t ey 547, WMk T A (RBIN)
ixH

ToiefE, SER IR 7E RS it A it . AGENEHFASRBEELZRE, 2
1 P AR

FO): PRI A PGS, A4 defer T U AT ) 4
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GO EFTHRIE IR

func main() {
for i :=0; i < 10000; i++ {
path := fmt.Sprintf("./log/%d.txt", i)

f, err := os.Open(path)

if err != nil {
log.Println/(err)
continue

}

1] EANEBRIEE main BESERRASNG, TARHREAFHRT
/1 BRI TR RATER £ R EM, FASBETNFERE
defer f£.Close()

... do something ...

)
BEZ BV, BEA o R, R PRERFIAL B0

func main() |
/) BEOEEX
do := func(n int) {
path := fmt.Sprintf("./log/%d.txt", n)

f, err := os.Open(path)

if err != nil {
log.Println(err)
continue

I

/1 ZEBRERELERRSERANBT, W main
defer f.Close()

.+. do something ...

for i := 0; i < 10000; i++ {
do (i)
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1ERE

FIFC B CALL TC 4464 v FH ek i, 258 18 F I 20 4E 21 S R AX
AR, B AWM AT T

PASs s TR mutex i, FRATHR XF He— T PR MOPEREZE 5+

var m sync.Mutex

func call() {
m.Lock ()
m.Unlock ()
}

func deferCall() {
m.Lock ()
defer m,Unlock()
}

func BenchmarkCall (b *testing.B) {
for i := 0; i < b.N; i++ {
call()
}
}

func BenchmarkDefer (b *testing.B) {
for i := 0; i < b.N; i++ {

deferCall()
}
}
LR AR
BenchmarkCall-4 100000000 22.4 ns/op
BenchmarkDefer-4 20000000 93.8 ns/op

o IR T

FZE AR ZE R R LAS R L. U IR AR M RE R i ELE ) KRSk, 17 s o fili ) 4

R
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4.6 FEiR40IE

R ESRAIE T, B Go #HREmEZMNEZ —. A AKFRKE “Stuck in 70°s7,
)

ESRATERFIE  .

error

B O HERE MR MESO2 &R 1] error RS .

func Scanln(a ...interface{}) (n int, err error)

PRUEPENS error RE SRR TSR, DIMESIEL A E LRTIRIEHY

type error interface {
Error() string
}

]

BB, error BJRRJE— MR EISE, PR RO CARDCRIE KB, WA

] B 1 SCAR 1Y error X4

var errDivByZero = errors.New("division by zero")

func div(x, y int) (int, error) ({
if y = 0 {
return 0, errDivByZero
}

return x / y, nil
}

func main() (
z, err := div(5, 0)
if err == errDivByZero {
log.Fatalln(err)
)i

println(z)
¥

R R TR AR, AR SCAS AR e R S
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B4FE JIK

IR EFBEA err BANR, LFHEAELHIE, BRAELERFEL, AETHRAI L0

KACF A F 4ir

ERAZREEHFEANM, BACNTHN P EHBA, XATRFRERFACER. Fioil

AERERBAREEFTHE, FURARRKRELLT,

5 errors.New E£/69E A fmt.Errorf, €& B —AEX AL A A d) 4255

e, FATHE A2 LHRER, UANEL L FCREMFE . XFEMIE, Bk

TR Rt

type DivError struct {
x, y int
}

func (DivError) Error() string {

return "division by zero"

func div(x, y int) (int, error) {
if y =0 {
return 0, DivError{x, y}
}

return x / y; nil

func main() (
z, err := div(5, 0)

if err = nil |
switch e := err. (type) {
case DivError:
fmt.Println(e, e.x, e.y)
default:
fmt.Printin(e)

log.Fatalln(err)

println|(z)

1/ BEXGHRAER

1/ B error BOHE

/1 BEEEGHRAE

// HREERIE
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GoOATHRIE I

B E LASE R R F L Error A 44854 . 8 switch4& £ L ER, £2& case 5. EH A
EL AR AENTE, KAEAP LKag4EER

FEEACH H, FRATAGEZME error AR [AIEL, N“Rske AL, 750 ATHES S BN IRAEZH
RE. P ZIR AR EET, BR error 41, HAlR B i[5 BE 2O

vk os.File.Read 7 ik A4, €4 F £ 4 A% F EOF.

KRBT iR ] error, (E753 I8 U R IRMER , —HEMEAIRE A 18 7 S R AE AU 17
] fiff DR R A

o (EHIRTIRRGA KRB PR DOE R (LEACRAE) | WA,
o TEAREWEHGELT, M defer I/ AL FAFRIRA (err IRALIRAH )
o EAPWEEIMILT, HHEREIAPREMRIE, FRE “R3” nhfds

panic, recover

5 error #tE, panic/recover FEfE ] ik 4T try/catch Z5#{L 5% .

fune panic(v interface(})
func recover() interfacef}

LLEAT R, EATEN B RBONIETE 4] . panic £ 37 Bl rh I Y A0 sR AR 2, AT 2ER
WA mifE HER I R, recover RTH 3K IR 7] panic HEA8 AOESR AT
func main() {
defer func() {
if err := recover(); err != nil { /1 RER
log.Fatalln(err)

}
1O

panic("i am dead") /1 SIEHR
println("exit.") /] KT
}

A8 panic Z8UR 2 H O, PRt Al {li AR (T % G2/ A RARZAS . Tl recover & [l 45 5
(A A R A R4S BAA(E .

TIBSE T MAT recover, FTAT HER I8 FHHR S 0BT . (5 o OB 0k i 2 4 0 D A A6 1) A%
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B
=]

i, BAGINZR, BARBERER

func test() {
defer println("test.l")
defer println ("test.2")

panic("i am dead")
} L

func main() (“
defer func() {
log.Println (recover())

1O

test ()
}

LT

test.2
test.1l
i am dead

PELEE ] panic, {U)G— 129 recover fififk .

fune main() {
defer func() {
forsi
if err := recover(); err != nil {
log.Println (err)
} else [
log.Fatalln ("fatal")

FO

defer func() {
panic ("you are dead") /1 EWEFWHFE ( rethrow)

HO /1 % recover f3k, BEEEHHIH

panic("i am dead")

i -




) m%?#?%ﬁ

TEFER BREL panic, AL Fﬁ’ﬁiﬂiﬁﬁﬂf ifi recover ZF’ panic, ] H U
K. AP, recover M@‘I@Eﬁﬁ%&&‘l‘ﬂﬁﬂ’ EHTAE.




B4FE FEK

PR S, AI{d A runtime/debug.PrintStack #R % H 5 4 V8 FHHEARR (5 B .

import (
"runtime/debug"

func test() {
panic("i am dead")

func main() {
defer func() {
if err := recover(); err != nil {
debug.PrintStack()

1O

test()
}

LR

goroutine 1 [running]:
main.main. funcl ()
test.go:15 +0x6c
panic (0x7e3a0, 0xc82000a260)
runtime/panic.go:426 +0x4e9d
main.test()
test.go:8 +0x65
main.main()
test.go:20 +0x35

Bil: BRIERTAIMREMN . SBEASGTEESE TEMNER, FUARENER panic.
Blde, LA RGRARERRE, BREHom bR, HEEREHDFHL,
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%‘(.1'

\ix
JOy
&)
1K

51 F=f &
FRAERRATZEFET (byte) ¥, HAGR—-AEH45H.

type stringStruct struct {
str unsafe.Pointer
len int

)

SRR EH R, %A NULL 452, BALL UTF-8 4ifid{7fi# Unicode 71T,
F AR VR S EE . ASERIFD UTF gRfidis .

func main() {
s := "FR\x61\142\u0041"

fmt .Printf ("&s\n", s)
fmt.Printf ("% x, len: %d\n", s, len(s))

}
Hi 1

iR abA
€9 9b a8 e7 97 95 61 62 41, len: 9

PR FE len B FHHAKE, cap FETFH$ XA 54

FAFRBAIALE nil, T "

func main() {



ES5F KB

var s string

println(s == "") // true
println(s = nil) /I F¥dEfE: s = nil (mismatched types string and nil)
}

i 7 @ XA SCALF A R AR AT 3R (raw string ), CHFESTT.

func main() {
s := "line\r\nm,
line 2°

println(s)
}

LR
line\r\n,
line 2
GiE BRI R FHAE AN ERIES, AW EHH TR LEFTHFS AL
XRE 1= == <, >+, =T HBRER

func main() {

s 1= "ab"™ % /1 BTE, IERERRLAE LR
"cd“

println(s == "abcd")
println(s > "abc")
}

FVFARS IS Ui 78] (A7), (EARERBUCE Huhk

func main() f{
s 1= "abc"

println(s[1])

printlin(ss[1]) // $8i%: cannot take the address of s[1]
}

VAP Frifiih CRIGMETRESS ) R T, H AR IEFRS R 71 5l .

import (
nfm”
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string to []byﬁe,jbs:'cBZOOOaZfox
[lbyte to string, s2: c82000a310

string toi[lruqenlrsa~c8200ib2§0*‘
[Jrune to string, s3: c82000a340

SSbEE, FEERE S BE YRR, 2R HER AT ik TEGE .
func tostring(bs [lbyte) string {
return *(*string) (unsafe.Pointer (sbs))
}

func main() {
bs := [lbyte("hello, world!")
5 1= tostring|(bs)

printDataPointer ("bs: %x\n", &bs)
printDataPointer ("s : %x\n", &s)
}

i«

bs: ¢82003fec8
8 : cB2003fec8

Z A AT [ ]byte #= string k44 “Fp5AE" |, AAERAGIGH E AR L FNER T
", MMl T RESAE R, £ % Web Framework PRRAE A S EME, ESFLXEAT,
AR ik AL R E AT AE . R 24 A unsafe A — F AL, M aEH)

FH append eR%L, TIK string EEEEME] [ Ibyte N,

func main() {
var bs []byte
bs = append(bs, "abe"...)

fmt, Println (bs)
}

=

.

[97 88 299]

SR AT AR, et B BOCHE B A B AR T AR A . 248K, PEREIRIAE
W, Gnitdv e ARG A TRk, RN AN R

90



o [ byte 55484 string key, 2% map[string] 2 1 (B
o ¥ string FE4 o [ Ibyte, 74T for range iEARHT, EAERCFE ITMRE LS R A

H GDB 56iE— T 3 i itk J2 A HER -

package main

func main() {
m = map[st;:ing] int{
"ahalls '123,
}

key := []byte("abe")
X, ok := m[string(key) ]

println(x, ok)

TR
$ go build -geflags "-N -1" /1 BRIELRAL
$ gdb test
(gdb) b 9 /1 BB
(gdb) r

Breakpoint 1, main.main () at test.go:9
9 %X, ok := m[string(key)]

(gdb) info locals / BTEEERER
key = {array = 0xc820031ef0 "abc \310", len = 3, cap = 3} // A% key BESuEM

(gdb) b runtime.mapaccess2 faststr // & map AR TR
Breakpoint 2 at 0x4090d0: runtime/hashmap fast.go, line 298.

(gdb) ¢

Breakpoint 2, runtime.mapaccess2 faststr at runtime/hashmap fast.go:298
298 func mapaccessz__faststr"(t *maptype, h *hmap, ky string) (unsafe.Pointer, bool) {

(gdb) info args /1 BREREBHER



GOATHRIEIL

ky = 0xc820031ef0 "abc" /1 ey [(Ibyte EEBUAMAMER], IERRHHRAMEH

MERE

BRAHIFEASN, ShS MR T R L% 5 R RE R

FAIN AR VR R BHE AT SR B, BKERAUE B A BN A Gk, fEME “HKT T
i, PERERL RIS ZE

func test() string {
var s string
for 4= 07 4 < 10007 &++ |{
k= Mal

return s

}

func BenchmarkTest (b *testing.B) {
for i = 0; 3 < b.N; det {
test ()

}
fi it <
BenchmarkTest-4 10000 226285 ns/op 530348 B/op 999 alloes/op
O PR T4 L R NS ], T2 strings.Join BREL, ERGUHTITA S
KEE, HF—RPESE RN AE T LR AE o
src/strings/strings.go

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

/1 Gt R

n := len(sep) * (len(a) = 1)

1] BATES TGRS
for i := 0; 1 £ len(a); i++ {
n += len(a[i])

92



1] =R E KBRS
b := make([]byte, n)

/1 FETHEE

bp := copy (b, al0])

for ; s = range all:] {
bp += copy(b[bp:], sep)
bp += copy(blbp:], s)

} 5

return string(b)

}

FATLA A I ], B A AR A BT o

func test() string {
s := make([]string, 1000) // HEEBHNE, BRET EERAE
for 1 o= 07 4 < 10003 i++ {

s[i] = "a"

return strings.Join(s, "")

}

=

“ﬂ:
BenchmarkTest-4 ~ 100000 14868 ns/op 2048 B/op 2 allocs/op

Y Bt “sl+s2+s37 X E KK K )4 X Av strings.Join E4,

AR, MR A ERARETE. B5h, bytes.Buffer thAESE B UIRNE, EYEREM Y.

func test() string {
var b bytes.Buffer

b.Grow(1000) /] BRRERBHNT, BEPIRY K
for i = 03 i < LO00p 4+

b.WriteString("a")

return b.String()
}

i .
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BenchmarkTest-4 100000 15063 ns/op 2160 B/op 3 allocs/op
b RO F AT R AR U PR, T fmt.Sprintf, text/template 55 J5 ik

FHBEAERTEMEESEASL, X4 Web ¥ 5HABMEERBRXY A, 2AKREFH
Pt B e, HBUE A [ Jbyte % A, HAEKEAATHEFF KR EIA zero-garbage

Unicode

F/ rune L) HIKAESE Unicode 545 (code point), ‘EJ& int32 M54, #1*4T UCS-
4/UTF-32 4ifi4gsX. (ARG S5 ma, HEASRIE rune,

func main() {

r 3= "

fmt.Printf ("$T\n", x)
}

i -
int32

% [ Jrune #F, i£0] EHAETE rune, byte. string [a] 17440 .

fune main() {

r = "B

s = string(r) // rune to string
b := byte(r) // rune to byte
s2 := string(b) // byte to string
r2 := rune(b) // byte to rune

fmt .Println(s, b, s2, r2)
}

ZHGE AT RAEAR F I8, A —E R A0 UTF-8 U,
import (
—

"unicode/ut£8"
)

func main() {
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BSFE KB

s 1= "ﬁiﬁ"
s = string(s[0:1] + s[3:4]) /] BEHHE— AR HFEHR

fmt.Println(s, utfB8.ValidString(s))

PRUEFE unicode PR [ E R MEAE RS BRIGIEPRES), £ 7] RuneCountlInString 1€
B len 1R [P HERA Y Unicode F-AF4UE .

func main() {
s 1= vlﬁg‘.ﬁn
println(len(s), utf8.RuneCountInString(s))

‘B 7 7 & & golang.org/x/text/encoding/unicode 244 T % BOM 69 % # .

5.2 #4A

SR IR, B K B AU AR i R Rk, KRR . it
Ui, JCEERME, EKEAR MR AR TR —28
func main() (

var dl [3]int
var d2 [2]int

dl = dz2 // #i%: cannot use d2 (type [2]int) as type [3]int in assignment
}
RIG R K
func main() {
var a [4]int /! TEEHTEEAR
b := [4]int{2, 5} /1 REGAAENTRESEEHS 0
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GOETHRIEIR

c := [4)int(5, 3: 10} /1 TIRERSIEMAY,
d := [...]lint{1, 2, 3} /] EEREEENEREREKE
e := [...]int{10, 3: 100} /1 3FEFS|AY, EEBEEKESHERX

fmt.Println(a, b, ¢, d, e)
}

Lk

[0 000]

[2 50 0]
[5 0 0 10]

38231
[10 0 0 100]

T EMERGIR, ARG ERR% .

func main() {
type user struct {
name string
age byte

d = [...]user{
{("Tom™, 20}, /] EHTERRE
("Mary", 18},

fmt,Printf ("$#v\n", d)
1

i .

[2]main.user(
main.user{name:"Tom", age:0x14},
main.user{name:“"Mary", age:0x12}
}

TE5E X YRR, U —4EIE RRVFRER .7,

func main() {
a := [2] [2]int{
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println(len(a), cap(a))

println(len(b), cap(b))

println(len(b(1]), cap(b[l]))
}

i i«

e
3.3
22

WMTHEARISFE V==, =" BT, IR b SRR .

func main() {
var a, b [2]int
println(a == b)

¢ = [2]int(1, 2}
d := [2]int{0, 1}
println(c != d)

var ¢, £ [2]map[string]int
println(e == f) /Il THBE: e = £ ([2]lmap[string]int cannot be compared)

et

FOMETE FH BB AR E R X5 . $REHEEUR AR TR PR E R B, R e
BRI 72 Y Hu bk
func main() {
x, y := 10, 20

a := [...]*int(&x, &y) /1 TEEATEHEVET A
p = & /] THESRRIAES

fmt.Printf ("%T, %v\n", a, a)

fmt.Printf ("&T, %v\n", p, P)
}

B .
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BEo5E 3B

[2]*int, [0xc82000a298 0xc82000a2c0]
*[2]*int, &[0xc82000a298 0xc82000a2c0]

AR ST R ik

func main() {
a := [,..]int{1, 2}
println(sa, &af[0], &a[l])
}

it
0xcB2003££20 0xc82003££20 O0xc82003ff28
BB EE 0] HAE AR E .

func main() {
a = il: T int{d, 2}
P = &a

pll] += 10

println(p[1])
}

i

12

7Tidiit unsafe.Pointer 443 R F) K & 69 #4454 R LA 9, SAL A A4 geflags "-B" FLaE
i BEAEEIRS, ARAAR B A KLAIANAER? A
=5

5 C B Z B IREHERIAR, Go B IA, WIHFE SHAER S Z %
R

func test(x [2]int) {
fmt.Printf("x: %p, Tv\n", &x, x)

func main ()
a = [2]int{10, 20}

var b [2]int
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fmt.Printf("a; ép,*%v\n", sa, a)
fmt.Printf ("b: %pf, %ﬂv\n", &b, b)

teét(a)
i}

i i -

a: 0xc820076050, [10 20]
b: 0xc820076060, [10 20]
x: 0xc8200760a0, [10 20]

WURFEE, WRHE e abl R, A S s S

func test(x *[2]int) {
| fmt.Printf("x: $p, Sv\n", x, *x)
x[1] += 100 '

fune main() {
a = [2]int{10, 20}
test (&a)

fmt.Printf ("a: %p, %v\n", &a, a)
}

it

x: 0xc8200741c0, [10 20]
a: 0xc8200741c0, [10 120]

53 t1F

DIR Cslice ) A SRS SR s8R EF . B AFES R 65| K2 H , Bk
T P e 1525 R A PR A48 R DX B

type slice struct {
array unsafe.Pointer
len int
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cap int
}

WA KGR R F, TR R dadt e —F ek,

AL ST A s B BRI e, AR IR RIS SR 5 | (o Bl E i 5 | OB B, AN
FERmE S|, SEPREERE— AT,

AR b

% 2= [..0dne{0, 2; 27 3; 4; Sp 6; 7: 8; 9}

expression slice len cap

x[:] 012345678 9] 10 10 x[0:len(x)]

x[2:5] [2 3 4] 3 8

x[2v8:7] [2 3 4] 3 5

x[4:] 45678 9] 6 6 %x[4:1len(x)]

x[:4] [0123] 4 10 x[0:4]

x[:4:6] [001 23] 4 6 x[0:4:6]

@R ER

low:2 high:5 max:7 len = high - low
| | cap = max - low

e + + e e + =g e i e i

bSO T 5 VR (R0~ <i 8, 18 GO YT 8 N~ (R 8 - T 1R I {pte [13 ] S x[2:h57])

e S + o=t e e e S

[

|
I
I
| I
g array pointer <S-—t—=—e=—==4

J@&tE cap RAAVIF g B A BRI B KE, len HITREMNENS cx8E. B
A, B 0 addressable, 7345 | KRR .

func main() {
m := map[string] (2]int{
Mafs (il zi2k;

s = m["a"][:] [/ FXEE(E: m["a"]1[:] (slice of unaddressable value)
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2

fmt.Println(s)
}

FECH —FE, VIR RIREERZRS S Uimoc NS, BIRETI R 0, MmiHEX R IR 2 EBE
HAREGILE
func main() {

x = [...]inE00, 2, 2, 3, 4,5, 6; 9 8; .91
s = x[2:5]

for i :=0; i < len(s); i++ {
println(s[i])
}
}

fih -

4

A EAERIED) R X ge, JOABUEHE R . ORGSR, S make pR&SaR X
G LE A, B2 A S UK R AL NS

func main() f

sl := make([]int, 3, 5) /1 $E len. cap, EESEVIRIASE
82 := make([]int, 3) // 8§ cap, # len HHZE
s3 := [)int{10, 20, 5: 30} /! FAMEUTESRREYECE, 88 len. cap

fmt.Println(s2, len(s2), cap(s2))

fmt.Println(sl, len(sl), cap(sl))

fmt.Println(s3, len(s3), cap(s3))
}

i i«

(00 0l 35

[0 0 0 404

[102000030] 6 6
FEE T MR E X3, fEOUE LT —A [ Jint KR8 E, JERIF TR th Ik
i, A # WA G A RR e T 2 e 72
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func main() (
var a []int
b = []int{}

println(a == nil, b == nil)
}

i

i

i

=

true false

i e AR R, FRATAT AR R H 257

func main() {
var a []int
b := []int{}

fmt.Printf ("a: %#v\n", (*reflect.SliceHeader) (unsafe.Pointer (&a)))
fmt.Printf("b: ¥#v\n", (*reflect.SliceHeader) (unsafe.Pointer (&b)))
fmt.Printf ("a size: %d\n", unsafe.Sizeof(a))

}
Bt

; &reflect.SliceHeader{Data:0x0, Len:0, Cap:0}
: &reflect.SliceHeader{Data:0x19c730, Len:0, Cap:0}

o w

a size: 24

TF b oy NS4 MA, AF €35 runtime.zerobase, {2 EIRK TR T 4510384
H4, a=nil, RAFTEANADNBILAOWANTE, MAAFEREALESENTENSE
VA B AR nil 39 K AT slice[:] #4F, FAFA® nil,
A RF LR, SRR IR R AT, [LRERIWE SR nil.

func main() {
a := make([]int, 1)
b := make([]int, 1)

println(a = b) // FTXRE: a = b (slice can only be compared to nil)
}

AfARIBOCE bk, (BARE B IRRE B FHE H Ui T RN % .
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// B header it
B array(0] #bdt

pLam 100 /) EERAREHRE

fmt,Println(s)
}

LR

0xcB2003££00 0xc8200141e0 0xcB200141e8
(100 101 2 3 4] '

/7 *1lint FIAFRIIERE, JUDEE [lint WR

WIRTTEERIMREY R, IBASE A LB B4 (jagged array ) ThfiE.

fune main() {
x := [][]int{
ey
{10, 20, 30,
{100},
}

fmt. Println(x(1])

x[2] = append(x[2], 200, 300)
fmt. Println(x([2])
}

fah -

[10 20 30]
[100 200 300]

REA, VIR HRIRINEHERT S, FIRRE LGS TR 8 HITH . E4, make
PRV AT WIS SR E B, SRTF 1 502 K R {45 0 S0 ek 0 B
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FEAR BT A IR ASIE & YD (U, R U A TR SR B T RE 2 73 Y BN AR, T EL
/INBCLAE AR 5 DL AR T RE At R 6k He make AR,

T

reslice

HEO1 UM [caplslice R IR, HRILEIEEHIVIA X%, RREME cap, (AR len BRI,
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GoEFTHIER

append

It §
el el !
il

U

BARHOE RS ZHA . W cap KR, BT YA %5 G2 T S0 B

Cl ‘Hm “‘\ " ‘H il L1 1 =l B
I ) o it R T 1 i i il [ T
5 e e RS i ‘ IS,
| H[m H G T I O {s 1 ‘ ] l Al g

Al W

i
LI

108



BES5E KB

fiH -

sl: 0xc82007e380: [0 0]
s2: 0xc820070100: [0 01 2 34 5 6] /1 BEMAE, FAFSR

s data: [00 0000000 0] // append FRERHASAIEIE
sl cap: 4, s2 cap: 8 /! FEARR cap K1 2 &

o EHIMYVIA cap BRI, mAEKZEEA KBRS, HR cap Al /NFEAHKE.
o HBOACA A E IR cap 19 2 %, i AEEEALAY 2 £%.

FAEER 21, A TRRXGWA, 2ERT 5 /4, AF4NE,
[ nil Y] R mEdER, 2 AR ZEEH N .

func main() |
var s []int
s = append(s, 1, 2, 3)
fmt.Println(s)

}

i«
(123

IE PR A7 A T A L RS MO i, eSSl A TR R S 2 075 T, bR rhig
175 B B SR T4
copy

TEP UL b R o) S R, A vrdE R — KR8, R BRI E R, BT
RIZUBRRI DI KEE (len) FifE,

func main() {

s := [lint{0, 1, 2, 3, 4; 5, 6, 7, B, 9}
sl := s[5:8]
n := copy(s[4:], sl) /! ER-RERERNTEXEER

fmt.Println(n, s)

s2 := make([]int, 6) /1 FEAERAEE S
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GoEETHIEI

n = copy(s2, s)
fmt . Println(n, s2)
}

iy

3 [01235677829] // copy([4 567 8 9], [56 7])
6 [01235 6]

VR T A8 o SR S [ Jbyte.

func main() |
b := make ([]byte, 3)
n := copy (b, "abcde")
fmt.Println(n, b)

3 [97 98 99]

AR R 8] 5 | R B AR/ NG B, IR AR BORT e S Y, B T R
DA RO A A AT i B [l

5.4 8

T (IGRHFR) E—Fp R & BEES . BHAE RS N E KR, NiEfrnd 2
Tk, RIS Rk it RE .

VERLIFRENES, FMER key IR THFMFBZE (=, =) BEIELD,
wn, Bov, FAPE . IEER. B . SEEA, LRGN 4 R

TFHUEG| A, [ make pREEIH) ML I TR AR

func main() {
m := make (map(string]int)
m["a"] = 1
m["b"] = 2

m2 := map[int]struct { 1/ EAEZGHER

X int
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o A

el s it ol | i i

bR it b i il il

s obbacts, oo Pl i

1
1: (x: 100}, // TEBE ey, value EUFE

2: {x: 200},
}

fmt. Println(m, m2)
}

HEASRAF TR -

func main() {
m := map[string]int{

llall: 1'
lvb": 2'

}

m["a"] = 10 1/ BX

m["c"] ='30 /] FiE

if v, ok :=m["d"]; ok { /1 M ok-idiom ¥ key REME, BEE
println(v)

}

delete (m, "d") 11 BIRRREN, FNEER, e

}
il R AE (MR, BRGE M, Ao R, (AR ok-idiom B, HETEiE
S (T PUNTRL AP AE , SRIFAEARY value ARERZE .
X G 0 [ (U A

func main() {
m := make (map[string]int)

for i := 0; i < 8; i+ {
mfstring('a'+i)] = i
}
for i = 0; i < 4; i++ (
for k, v := range m {
print(k, ":n, v, " lv)

}

println()
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}
LR

KT a0 hsl c2 di3 es4 f:5 g:6
g:6 haT ‘a0 Bzl E:2 di3 eid - £215
a:3 e:4 f£:5 g6 ‘heT a0 bl e:2
bl e:2 di3 e:d £:5 g6 hi? @zl

PR len i [0 YAy (E ST 80, cap AR TR HAN, ENAE )% 4 MG 78
WA, FHPIT AL “not addressable”, S ASRE ELIEME N value ARG (454 55
4 ).

func main() {
type user struct {
name string
age byte

m := map([int]user{
1: {"Tom", 19},
}

m[1].age += 1 /[ $#i%: cannot assign to m[l1].age
]
IEWRBOE R B A value, FHEMUS PR E FOUBE(E, AR 4.

type user struct {
name string
age byte

func main() {
m := map[int]user{
1: {"Tom", 19},

u = mfl]

u.age += 1

mf1] = u [/ BEEA value
m2 := map[int]*user{ {/ value RIg§tHR

112



R, mikeyl+ 4835 F mikey] = mikey] + 1, EA&HRI.

ARHEX nil “FHFTE A, (HEIAEE.
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delete (m, k)
fmt.Println(k, m)

}

=33

i

2 map[6:16 7:17 9:19 0:10 1:11 5:15 8:18 3:13 4:14]
3 map[4:14 8:18 0:10 1:11 5:15 6:16 7:17 9:19]

4 map[1:11 5:15 6:16 7:17 9:19 0:10 B:18]

8 map([7:17 9:;19 0:10 1:11 5:15 6:16]

0 map[1:11 5:15 6:16 7:17 9:19]

1 map([5:15 6:16 7:17 9:19]

5 map[6:16 7:17 9:19 100:1000]

6 map[100:1000 7:17 9:19]

7 map[100:1000 9:19]

9 map[100:1000]

ALl E, RAERIEZRBELM RGO SE,

AT X SO A ARAE MR AT . W SRSEANME S IEAEXT F M TS e, A SLAbAT
FRAREXHZ T AT B (B2, B MBR ), 04S8O B

import "time"

func main() {
m := make(map[string]int)

go func() {
for {
m{"a"] #=1 1/ SEiE
time.Sleep (time.Microsecond)

HO
go fune() {
for {
_ =m["b"] 1/ EERE

time.Sleep (time.Microsecond)

10
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select {} // FRIHFERN
}

i 11«

fatal error: concurrent map read and map write

Al B 524 ( data race ) K #r ML, &2 Hh PR DU A5 6

$ go run -race test.go

WARNING: DATA RACE

Write by goroutine 5:
runtime.mapassignl ()
hashmap.go:429 +0x0
main.main.funcl ()
test.go:13 +0xbe

Previous read by goroutine 6:
runtime.mapaccessl faststr()
hashmap fast.go:193 +0x0
main.main.func2 ()
test.go:20 +0x60

Goroutine 5 (running) created at:
main.main ()
test.go:16 +0x76

Goroutine 6 (running) created at:
main.main()
test.go:23 +0x98

fatal error: concurrent map read and map write

A sync. RWMutex SEHL[RIE | b6 525 #AE WA i A7 .

import (
“syncﬂ
"time"

func main() {
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BE5E KB

x & 0xcB200780c0
m : 0xc8200780c0, 8

x : 0xc8200780£0
m2: 0xc8200780£0, 8

i O S S o A 2 W6 s ) A B T ERTHRERE L DT oK i B P A 23 A T O A R A

func test() map(int]int {
. m := make (map[int]int)
for i ;= 0; i < 1000; i++ {
mfi] = 1

return m

func testCap() map[int]int {

m := make(map[int]int, 1000) /! FRREERBNSE
for i = 0; i < 1000; i++ (
m[i] = 1
}
return m

func BenchmarkTest (b *testing.B) {
for i :=0; i < b.N; i++ {
test ()

func BenchmarkTestCap(b *testing.B) {
for i := 0; i < b.N; i++ {
testCap()
}
fa il -

BenchmarkTest-4 10000 154601 ns/op 89557 B/op 98 allocs/op
BenchmarkTestCap-4 20000 63804 ns/op 41828 B/op 12 allocs/op
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XTI G, L T I R RC A UL, T AT AT 3 0 B
BTGB, AT R R, BAh, IR AU AE T L A

G,

5.5 %y

itk Cstruct) 2 PARIIER a4 7B (field ) FPAHTHER— G XA,

FRALME—, AR " AM, SZRFER A SR E RIS .
RGN o BRXFFALBRAL, HiFas Al AL R

type node struct {

N int
id int
next *node

}

func main() {
nl := node|
ids: 1,
}

n2 := node{
id: ' 2y
next: &nl,

}

fmt.Println(nl, n2)
}

RN W ha fe 4l By, s fi 4 0y KR i e ds e 7 B

func main() {
type user struct (
name string
age byte
)

ul := user{"Tom", 12}

B HESIIG Y S

u2 := user{"Tom"} /1 $5i%: too few values in struct initializer
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fmt.Println(ul, u2)
}

ARG L, XHAEY AL MFERIGALFRRFE, FE&-FRmEEG B

] R E A AR, s E T B AL HIR AR, FEfE Bk
RIS JCH: H ARG, R

funec main() {

u = struct { /] BEEXERENEER
name string
age byte

H
name: "Tom",
age: 12, '

}

type file struct {
name string
attr struct { /! EXNEZEHERATH
owner int
perm int

L}
]

file{
name: "test.dat",

/1 attr: { // $i%: missing type in composite literal
1/ owner: 1,
/! perm: 0755,
1Y
}

f.attr,owner = 1 /] EfAR
f.attr.perm = 0755

fmt.Println(u, f)
}

AL AN L&) P HBREL, 2RHAFLEZAEFTALME., Rl AEL2RAE Go 1.5 4E
map #4544 35 & —H A AL
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R Rl
el

AT AR I TR, T R,
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E&£FH

FT B2 7B (anonymous field ), RAEEAZF, (VLM FE, WHFRIEDR AFE
itk AR,

Hkéﬁi%%%ﬁlﬁﬁ ok H R R L R 4 ﬁﬁ?&fgge AT S I% E—*&?&E@ﬂiﬁ
ﬁ’kﬂﬁﬁ’#&&]‘ﬁ ﬁ*ﬂﬂﬁiﬁ% 0

ﬁﬂ%‘c/\%ﬂt&@ﬁ HERY, ) %ﬁ?&@ ?Z‘T’@.ﬁﬁ% E
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ASHEA LRI R R HAR S R A, PRI B A

B SR T LR - B RE VT IS 4 F R R . (B ATE B A A, AT, i
WS B FETFG, B AARE A TR . B4 B 52 4 5
B, 5 A AL

WMRZHFEREMEL FEORA TS, 8RR FERAUN, HA%FRLE
m%ﬁﬁo




B 5E B

type log struct {
name string

}

type data struct |

file /1 file F1 log EXRIEE

log /I file.name #1 log.name B&
}

func main() {

d := dataf{}
d.name = "name"” // %i%: ambiguous selector d.name
d.file,name = "file" !l BRFES

d.log.name = "log"
}

FEAB AU, Go HAJEAGERE L My T o) X RAFRIE =, SE YLAUSEBL T Fe/ i 1) % R
Pl BEAMAANRYR, TELAZEL, BARETEE, T HEARLH L
RUFRAE, (BHAFEE AR .

FRIFE
TEARE (tag) JPAREERE, MR FBOA TR T . RE AR T8
G, HAE AR LS

s T, ATRISCR SRR A5 B B R ERS U, B R R R %5

type user struct {
name string “HEFR"
sex byte CHEF|
}

func main() {
u := user{"Tom"™, 1}
v := reflect.ValueOf (u)
t 1= v.Type()

for i, n := 0, t.NumField(); i < n; i++ {

fmt . BPrintf("$s: $v\n", t.Field(i).Tag, v.Field(i))
}
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B i
He#Rh: Tom
PRI 1

#54E & reflect.StructTag 344 T 5 /M k. AEARHANESRE, hEFBLFY

AEmRE

AELEW A E 20T, KNSR — KRR, 2% 5 BOrs AR 200 a9 bk 25 8] 4% 5 2
WFHEDY . M8, *FoIHER | FAFRfEE, S5AFT RadHAEEAR (L) %
. A, A EA T B M SN

fi B unsafe fH AR CPR&L, wl % T A 7 B RS B AR

type point struct {
X, y int
}

type value struct {

id  int /1 BARER
name string 1/ FH&
data [Jbyte // SIBAE
next *value [/ FEETER
point /1l BEFE
}
func main() {
v := value{
id: 1

name: "test",

data: []byte{l, 2, 3, 4},

point: point{x: 100, y: 200},
}

s ="
v: %p ~ %x, size: %d, align: %d

field address offset size
id %p %d &d
name %p & %d

126
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}

BSE KB

data ip %d %d
next $p %d %d
X %p %d &d
y %p %d &d
Printf(s,

&v, uintptr(unsafe.Pointer (&v))+unsafe.Sizeof (v), unsafe.Sizeof(v), unsafe.Alignof (v),
&v.id, unsafe.Offsetof(v.id), unsafe.Sizeof (v.id),

sv.name, unsafe.Offsetof(v.name), unsafe.Sizeof (v.name),

&v,data, unsafe.Offsetof(v.data), unsafe.Sizeof (v.data),

&v.next, unsafe.Offsetof (v.next), unsafe.Sizeof (v.next),

&v.x, unsafe.Offsetof(v.x), unsafe.Sizeof (v.x),

&v.y, unsafe.Offsetof(v.y), unsafe.Sizeof(v.y))

it
v: 0xc820012140 ~ 820012188, size: 72, align: 8
field address offset size
id 0xc820012140 0 8
name 0xc820012148 8 16
data 0xcB820012158 24 24
next 0xc820012170 438 8
% 0xc820012178 56 8
y 0xcB820012180 64 8
e el L L e e - S e | K T:‘l'—".'t ------
| id | name.ptr | name.len | data.ptr | data.len | data.cap | next | point.x | point.y |
16 24 32 40 48 55 54 7
TEST LN AR, FEEAS AT, 3% LU A 7 B b B 1 JEAE 2 Y 56 5 bt .
func main() {
vl := struct |{
a Dbyte
b byte
¢ int32 I NFEE 4

H
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MBNAE - EEWFE, BaFeER 1 X%, RALKER 0, Higm
runtime.zerobase 25 .

 HFHREERATS, AR FAEAL, RS R R, e RS H
sk, @R —H @, CPUHM A KT BIBAE 8004 AMR Y, & T8 R HIR4E.
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Ny
Ji

=z N
6= >

6.1 EX

T X RSB IR PR A

i e X R EE AN S, H T4 MR 26 A BeRE . MR RN, 5
ASEAER A 25 F AR A AFAE , DURPER Dy ok 28 X AN E 3 10 . 558 oh BOW & T
TREGNR, SRRSOk E EHizE, JHR MRS, Waisil, ik
A RIBARAY, 11T eRB0E HBA -
T3 A R BROE Sk X B9 T 80 A A8 L B S B (receiver ), 4% LALHH 2
TEITIRIERY, FeRsifi 5, RN AUE X, ASER AR BEEHE this H1Z
.
UL Y HA,  BLABREE R AT (] 51 5E O i

type N int

func (n N) toString() string {

return fmt.Sprintf ("%#x", n)
}

func main() {
var a N = 25
println(a.toString())
}

it .



0x19

FrEREA R E 2L (overload ). receiver S04 %A BRI, #1501 23 FH 7] 5 A & L
2R (AHEFEE A this, self ), WIFiENFIEAGIHLH], v EmES84 ., (R
P

type N A0t = )

func (N) test() {
println("hi!")
}

I BVEEFR I R, ABA receiver FYZEHY [ IR AT LI IR S A FE T IS, X &%
22 FIH i G s 2 S el

type N int

func (n N)' value() { // func value (n N)
n++
fmt.Printf("v: %p, %v\n", &n, n)

}

func (n *N) pointer() { // func pointer (n *N)
(*n) ++
fmt . Printf("p: %p, %v\n", n, *n)

i

fune main() {
var a N = 25

a.value ()
a.pointer ()

fmt.Printf("a: %p, %v\n", &a, a)
}

i -

vi 0xcB200741c8, 26 // receiver #EH|
p: 0xc8200741c0, 26
a: 0xcB200741c0, 26

AL S G E SR SR s, IFAR RISk receiver 25 [ By 7E SLRH S I Fnds &t
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B6FE HF

var a *X
a.test() /I HEF test(nil)
X{}.test() // $51%: cannot take the address of X literal

}
o ik M R, LIRS B TR receiver #9045 A K.
AT 77 1119 receiver 25517

o FEUUEEMRE, H*T.

o HAUEBCRER/IS REEEE, BB T,

o AXTGEBUR *T, LI E A .

o GIFHER, FAFE, RECEHRFHORNM S, HEEMT.

o FHAUE Mutex F[FEIBFE, JH*T, bGP A & iR E TR
o HABEREHERINELL, & *T.

6.2 ERZFER

a] UG i ) B 2 7 B B GUIBRE I A ik, di i dR T oi e gk

type data struct {
sync.Mutex
buf [1024]byte
}

func main() f{
d := dataf}
d.Lock() /] SFESAEH sync. (*Mutex) .Lock () A
defer d.Unlock()

}

ikt [l Al ), (BRI A Fh e, nT B S (override ) $21E.

type user struct{}
type manager struct {

user
}
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func (user) toString() string {
return "user"

}

func {m manager) toString() string {
return m.user.toString() + "; manager"
}

func main() {

var m manager

println(m.toString())
println(m.user.toString())
}

it -

user; manager

user

JUERE AR DI E 4 T B A Mk, (HETHRIRA S TARER,

6.3 58

A DS ZH LM T EE (method set ), XRGE T ERELHMEA4ED,
o BHIT HLEME A receiver T Jiik.
o BT IR F A receiver T+ *T Jrik.
o ERIMAS, T HEEMLTIA receiver S Fik.
o [EXZIMA XS, T HIEEMETITA receiver S + *S k.,
o [EHAIRA S *S, *T HLECETIIA receiver S + *S ik,
a] F S (reflect ) il aasc e 0
type S struct(}

type T struct {

5 [l BERBAFER
}
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func (S) sVal() t{}
fune (*S) sPtr() {}
func (T) tVal() {}
func (*T) tPtr() {}

func methodSet (a interface{}) {
t := reflect.TypeOf (a)

for i, n := 0, t.NumMethod(): i < n; i++ {
m := t.Method(i)
fmt.Println(m.Name, m.Type)

func main () {
var £ T

methodSet (t)

pribtinit - n=a "y
methodSet (&t)

}

A .

=

sVal func(main.T)
tval func(main.T)

sPtr func(*main,T)
sval func(*main.T)
tPtr func(*main.T)
tVal func(*main.T)

[l B AR A ERT

/I BR T ARk

/1 B *T HEk

AR AT, BIRAThEER 50 receiver ERIE A T E . ESCH
i, XSEHESRE IR RR R T s T A sh A I B RE Tk

$ nm test | grep “main\."

0000000000002040 t main.S.sVal
0000000000002050 t main. (*S).sPtr
00000000000023b0 t main. (*S) .sVal

0000000000002570 t main.T.sVal
0000000000002060 t main.T.tVal
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0000000000002490 t main. (*T) .sPtr
0000000000002450 t main. (*T).sVal
0000000000002070 t main. (*T).tPtr
00000000000024d0 t main. (*T) .tVal

$ go tool objdump —-s "main\." test | grep "TEXT.*autogenerated"
TEXT main, (*S).sVal(SB) <autogenerated>

TEXT main.T.sVal (SB) <autogenerated>

TEXT main. (*T) .sVal (SB) <autogenerated>

TEXT main.(*T) .sPtr(SB) <autogenerated>

TEXT main. (*T).tVal(SB) <autocgenerated>
AU 3 O S BUA y ik RaR e i, Sl o S 9 sl SE iR R A ik e o . L
AR, mREEAN (SGadkRATEB4 ).
WBR, EAFEMENTEERSN. BN, Z2BRLERNPEANFEAI KN
.
T o) R B = RAFAE “H3” . K™ M 2R, Go (LB T AVRHIE, B E T
“HAE TR R EAR B U A L A BN T, g A BEAS [R] Jy T Y
Tk, BEUEZRA T RXAGE &, LRI SHsME D, Ty E R RS0 i 1 7
X, BRFEE T AR SC B .

WA RA XTFRH, REBFHE, LEAP LIPS, TEER R FAT K. SEIH

HE—FRr, AL, RSP I oL
REBOLASEG—FTAHR, REAALEPLTHARIKZY SES)EFL

6.4 FTiAT

MR —E, BREEAS, TS T, SENSEEE . KBRS F
KMIAE, AT43H4 expression Fl value PIFIRAS .
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Method Expression

i AR5 FI Y method expression 2 Ji k58 R BRE R, receiver B —2%, i
ARG S . ETFRR, TR T o *T, HEHGR TR TRy kg i
[

RN kS R test 7 ik receiver KR, 124 B A RIER R LA R T4

MR, AT R RER T A

\\\\\
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Method Value

BT 9 S5 £ 51 method value, SRS A A, MKIHFRIEHR J7=CHAL

{4 method value #4572 ol AE S BUL BT, 257 B8 & §lZ T irds
1Y receiver Xf 4, SHEEE, VMEAERGERATH, GEERRRIEA receiver 251,

. type N int

fune (n N) test() {

}

fmt.Printf ("test.n: %p, %v\n", &n, n)

func main() {

1

B M

var n N = 100

P = &n

n++

£l := n.test /] BH test FEHI receiver £ N %K,
/1 FRAEH n, EF 101

N+

£2 := p.test /1 B *py FF 102

o+

fmt . Printf ("main.n: %p, %v\n", p, n)

10
£2()

main.n: 0xc820076028, 103
test.n: 0xc820076060, 101
test.n: 0xc820076070, 102

¥ B2 A4 method value R —ACR R, ETHAEARN . £F receiver L4, Foi eL69 5
7k AAHME, 470K funcval, 2 DX 4 4 458

Y method value fE NS HAT, S8 #l 8 receiver 76 M 1A method value.

func call (m func()) |
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X
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71 X

FORER IR, RE2DTEFRANES.

fE BB E 2505 5 L, 4210 (interface ) tREEFRAEIL ( protocol ). HEAFAC H XTIy, 4k
[F) ST FE A2 5 ORI, e A5 O A0 HE X B B L R AT EME . D SR 2
4, MAKLEAMR, HEkM.

He VU bR TSR, A B T P AT, BRI RSB . T AL
RZ, (EBOFAEWRE TR D, B sk 0 SCHpLE 22T, X T
., SCE AL E A R Z W], AT AR A OORSRIT A O R
Mg, ExTAMERE IR, SRR R AT .

Go M LIHLRARF T, RE QAR Bk RN E SR O E WK 2k, e
S TN, AU BRI 4R, BRI E RN

Heayibit, AMTALEALERY, BB FHE TR, ZIHERAXBHAR SIFL. 5
okl ERAAMMAZ T RRSGBEHF ALY, MAEKRDEH, BRoHFor it
R A RRABFEAR T L. 5o, EfEME = A, P hAEEe, FTRARRKSAFTEXENHA
%, WLIETF 8 BRIk

MR SEBRA , 20 SR et RY, HUR 4 iIRAe 23 AR AR 2 BRI
type iface struct {

tab *itab
data unsafe.Pointer



GoEAFTHRIER

o FREAFE.
o AREEXEC L.
o DfEHUIE, AREIHL.
o ATHEA Al K,

FerE s U ex (EARFRIGEAL, Tk A2 AR 7y, (A S804 v A e sl i

type tester interface {
test ()
string() string

}

type data struct{}

func (*data) test() ()
func (data) string() string { return "" }

func main() {
var d data

// var t tester = d // $i%: data does not implement tester
1l (test method has pointer receiver)

var t tester = &d

t.test ()

println(t.string())
}

HIFBMBTEERIMATEZATR D, ZRAE LGP AH *data 4 T4 tester #9& K.

QAR AT T s W, AR AR — 2510 Cinterface{} ), ‘& A4 FH 8 250l i 1) X
ZHHRIERY Object, ] PR{E AT HY A XT 42 .
PO BOAERE nil, WSRSCELEE QAR 5, AT SEE

func main() {
var t1, t2 interface(}
printlin(tl == nil, tl == t2)

tl, t2 = 100, 100
println(tl == t2)
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7% &0

tl, t2 = map[string]int{}, map(string]lint{}
println(tl == t2)
}

&

ih

true true
true
panic: runtime error: comparing uncomparable type map(string]int

N LM EE 247 BOIRRE, i A A 0. HARSEHE 5 ik T 0 A 40 % ik AL D R A
N2 kA RSB T iz,

WAL iR EA, METHEFHANFTEEFA, IHEBRREARN LT X, BARLIEE
H. BA, RIEHRAA G RARHEN, B FHB LR,

type stringer interface {
string() string

type tester interface {
stringer /1 AR

test ()

type data struct{}

func (*data) test() {}
func (data) string() string {
return "

}

fune main() {
var d data

var t tester = &d

t.test()

println(t.string{())
)

B O R TR O T, AR

func pp(a stringer) {
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itab HZ5HIAF S AT (A D2 L5 B




{gdb) info locals # BBEA, BT, EERFEEER
= 0xc82000a130

=
tab = 0x12£028,
data = 0xc820002130

(gdb) p *t.tab.inter.typ. string § EOXERZIR
$17 = 0x737£0 "main,Ner"

(gdb) p *t.tab. type. string 4 LhRWHRER
$20 = 0x707a0 "*main.N"

(gdb) p t.tab.inter.mhdr + BEO&AHEE
$27 = {

array = 0x60158 <type,*+72888>,

len = 3,

cap = 3
}

(gdb) p *t.tab.inter.mhdr.array(0].name # EOFERR
$30 = 0x70a48 "a"

(gdb) p *t.tab.inter.mhdr.array[l].name
$31 = 0x70b08 "b"

(gdb) p *t.tab,inter.mhdr.array[2].name
$32 = 0x70ba0 "c"

(gdb) info symbol t.tab.fun[0] # SERR RIS

main. (*N).a in section .text

(gdb) info symbol t.tab.funfl]
main, (*N) .b in section ,text

(gdb) info symbol t.tab.fun[2]
main. (*N).c in section .text

R, MOCERFE R BRI 7O ML RMTEdE . Faf, itab B fun %4
(A REH ) PRAF T SEbrJrhl, T SEBLAEZ 173t B AR 7k s

BRitbZAh, 3 OEA — D EERE: X RS OB, SEHIZN L.
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type data struct {
x int

func main() |
1= data{100}
var t interface{} =d

println(t. (data).x)
|

i 4 -
5 go build -gcflags "-N -1"
$ gdb test
(gdb) info locals # B EEREE
d = {
x = 100
I
EEE
_type = 0x5ec00 <type.*+67296>,
data = 0%c820035£20 # FOEBRFMRIISEE
}
(gdb) p/x &d ¢ SRR, BANEOTFRNTRE—HR

$1 = 0xcB20035£10

WATE = Bk DA Er &6l &, A E )& unaddressable 19,

func main() |
d := data{100}
var t interface{} = d

p = &t.(data) // $5%: cannot take the address of t.(data)
t. (data) .x = 200 // $5i®: cannot assign to t.(data).x
}

BIVGECRE A W ok, A AR BB BUS , KIRTCIEXT iface.data WR{EL. MU Jy il JeHE
ARARFRE SO, A4 O ARl 2 6 5 0 S i

func main() {
d := data{100}
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err = |
tab = 0x2161e8, # tab !'= nil
data = 0x0

}
LA S P A 3 (9] il
func test(x int) (int, error) {

ifx <0 {
return 0, new(TestError)

return x + 100, nil

7.3 KRR

2 RS T AT 432 1 AR AR UM JRT R S AR, oA DB 7 S B T A B LA 4 1 2
M,

type data int

func (d data) String() string {
return fmt.Sprintf("data:%d", d)

func main() {
var d data = 15
var X interface{} = a

if n, ok := x.(fmt.Stringer); ok { // HihEEkEIEOIR
fmt. Println (n)

if d2, ok := x.(data); ok { /] EHERGXE
fmt . Println (d2)

e 1= x.(error) // %i%: main.data is not error
fmt.Println(e)
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}
it

data:15

data:15
panic: interface conversion: main.data is not error: missing method Error

ffi 5 ok-idiom £, BIfEFLHR ML AL5] K panic, &P switch 5475 2 FiZE R (1]
S AfEWTICIE , RS 4 1A T 22 R 4% (]
func main() |

var x interface{} = func(x int) string {
return fmt.Sprintf("d:%d", x)

switch v := x. (type) | // BHEE v BENERENERE
case nil:
println ("nil")
case *int:
println(*v)
case func(int) string:
println (v (100))
case fmt.Stringer:
fmt. Println(v)
default:
println ("unknown")

}
A HY

d:100

7. type switch 7R % # fallthrought .

7.4 15

iR R, ORI TR,

type % int
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8.1 FAMEX
TR A S Z R, TF% 7 ##IF % (concurrency ) FIJFAT ( parallesim ) 1% 5.

o JFk: EH L AFRIRALEZ AT S RIGRES
o JFAT: WHE EAER—IZIAT AT RIS

Fe A1 a2 R R A O, U U e RVFZME S MR T, ESEER EIFA—
S FLAE] —If 2 4 A o AESRAZALBEES b, e TRE LA 07 AUl fh AT . i A7 Wi 22
AL PR S  f, IE2MES BIEAR R ZIPAT, UK T SaRFsiTRE.
AR, JFAT R IF Aot i BAE PR AT A

Concurrency is not parallelism : Different concurrent designs enable different ways to parallelize.

AL N EIFATI AL, MR ol F P ( coroutine ) (54 . R4
PMERE AR Ll Eah ok M A S ik, (HEeha ACmit® . B R
FEMTIR P BB (4K (MR Ah bt ke TR DR ITE . A B AR PITECE . i Lisfr
AT S AR FRRIBERATRY, I bEalds [ F0EE, BrOF AT S8R b 5

PpAR KD % A2 R Lk AR FF4T . Python 3t GIL FR4), B RAEH A M RAEHF4F, AR $
Bk AEmAE N S AE + AR B

ARXESAIE R 77 A — 2, ENTA % AEMKE S BT, HZHREI 0

AR, W R BRI Sy, JHZAAER (LWP) 35 5 2 A0 38 358 BT
FH IR A i e A B 88 s ] PR %6



IEi

9

Go V& F

i Bl goroutine AN MM IFA (il . i Tt 2 Q0 2 MR BORIT IR RAT S . BT
%5 L B S AL AT AT . R SRR AR ZE A, BB B KPR 4
THATRCE, I ZZAEHEET .

P 5 EMmmy, kAR TE CRGINH)
U oA B0 PRV I go SR D mT 6 4t A2 4T 55

go println("hello, world!")

go func(s string) {
println(s)
}("hello, world!M™)

SRR FR MG P vk ok B AR R0 S

K go HFAEPATIERERME, MR — IR ZAE S o0, B AT 55 Wi A2 R GLBA

g, SR RS HES E R AR AU, MR S, ASERHZAT

IR, FETTH R B S AE 5 T

BEAAT 55 OB ARAT PR B 5 . B EYL, ST NS . Mk &

4 ¥RIA MB 292 R kR, goroutine [ LARWILRINAN 2 KB, FrLAAREGIEE AR T L7

B RAE S . o SRR TS /oW . 17 iy 48, o KRERI GB M,
FERBMAP, AELEKDEAARE . 4o Rk, K445 1.6 amd64,

5 defer —Ff, goroutine WL “ZEMRFFT™ Mz R IF & AT S %0

var ¢ int

func counter() int {
ot
return c

}

func main() {
a := 100

go func(x, y int) {

time.Sleep (time.Second) // it goroutine 7E main BEEZEHIT
println("go:", %, y)
} (a, counter()) /! SR EHEHSE
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a += 100
println("main:", a, counter())

time.Sleep(time.Second * 3) /1 5% goroutine &R
}
5ﬁitf1:
main: 200 2
go: 100 1
Wait
LR M B AN S SR RAE 55259, AT @ ( channel ) BHIE, R0 & iR 5.

func main() {

exit := make(chan struct{}) [/ R, EAREEN, SEERELRENL

go func() {
time.Sleep (time.Second)
println("goroutine done.")

close (exit) /1 KiAEE, ZEES
1O

println("main ...")
<-exit /1 WEERH, ZRIRRAREAZE

println("main exit.")
}

fiuth -

goroutine done.
main exit.

P X B SF, BAMBLTMEBIE, channel 89 & $42.8., & @ FHFRE

NEFTF 2B A5, AL syne. WaitGroup,, i BEE 18, 11451 goroutine
FEIR AT B, B2 VI i B P 2E

import (
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"time"

func main() {
var wg sync.WaitGroup

for i := 0; i < 10; i++ {

wg.Add (1) /] BhtE

go func(id int) {
defer wg.Done() /1 BT

time.Sleep (time.Second)
printin("goroutine”, id, "done.")
} (1)

println ("main ...")
wa.Wait () // BE, ERHLS
println("main exit.")

}

Farth -

main .

goroutine 9 done.
goroutine 4 done,
goroutine 2 done.
goroutine 6 done.
goroutine 8 done.
goroutine 3 done.
goroutine 5 done.
goroutine 1 done.
goroutine 0 done.
goroutine 7 done.
main exit.

J&E WaitGroup. Add SEHE TR FH4E, (HEIYAE goroutine b BINiHERS, L% Add 4
APAT, Wait ELIRH .

func main() {
var wg sync.WaitGroup
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9o func() {

wg.Add(1) 1l RARISE
println("hi!")
SRy
wg.Wait()

println("exit.")
}

AP EZ AL (E ] Wait BHZE, E{TARRERECEI]IE AL

func main() {
var wg sync.WaitGroup
wg.Add (1)

go func() {
wg.Wait () /! EH5EE, BREE

println("wait exit.")
1)

go func() {

time.Sleep(time.Second)

println("done.™)

wg.Done () /1 BRI
10

wg.Wait () /! SERE, RREE
println("main exit.")
}
g M

done.
wait exit.
main exit.

GOMAXPROCS

BT AT RE SRR B LR, (BATTHHE(A BRI LRSS 5 R ESIIT. 280
BRI\ SR PEE A BOESE . A runtime. GOMAXPROCS pREL ( sk B 485 ) &k,

4o 40T 1, GOMAXPROCS 1A = A7 B0, RAKIEATIARE.
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.

$ time ./test

9223372030412324865
9223372030412324885
9223372030412324865
9223372030412324865

real Om8.395s
user Om8.281s
sys 0m0..056s

$ time ,/test2

9223372030412324885
9223372030412324865
9223372030412324865
9223372030412324865

real 0m3.907s
user 0ml4.438s
sys 0m0,041s

/1 BRSPS
11 ZRASTRERM

ZAHEALE S 4 2, T runtime.NumCPU & #£8 ¥)

Local Storage

HERFEAIE, goroutine fE5F L BLEM A, KikKWH S, BAJREAFM (TLS ),
HEER MEE 2P0 FE . HERIEHS, HADIRERIR A5 LB

func main() {

var wg sync.WaitGroup
var gs [5]struct {

id int
result int

for i := 0; i < len(gs); i++ |

wg.Add (1)

go func(id int) (

/] RFEIEM TIS ThiE
/! BS
// BEHE

/1 EESHREAEERRE
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defer wg.Done ()

gs[id].id = id

gs[id] .result = (id + 1) * 100

H(i)

wg.Wait ()
fmt . Printf ("$+v\n", gs)
}

B .

{id:0 result:100} (id:1 result:200} {id:2 result:300} (id:3 result:400} {id:4 result:500)

4eté Al map HEH By AME R, HiINME T 4R, AhEFad 8t iEhE,

Gosched

iE, BAREPITHAMES . HEMES gUiUa RS, SFRF T YR BRI AT .

func main() {
runtime,GOMAXPROCS (1)
exit := make(chan struct{})

go func() {

defer close (exit)
go func() {

println("b")
HO

for i =07 1 < 4; i++ {
println("a:", i)

ifi==1¢(

runtime.Gosched ()

1O

<-exit

160
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LR

WND‘IIJD:

B 8E FXE

ZPRBAR DA, RIS T2 E S HCET 2T (10 ms) B4R 55 K 48k 8 .
FUJE M FiTRRAS S B SR LA . ASRECRUE TR BE SRR, B A bl ad A1 3E Al

. g
= o

Goexit

Goexit SZEZ L SFES , BT R T O M ER P8 AT o %R B 25

I RAES . A2251K% panic, HAMMIEEAMIK.

func main() {
exit := make(chan struct(})

go func() {
defer close(exit)

defer println("a")

func() {
defer func() {
println("b", recover() == nil)

HO

func() {
println("c")
runtime.Goexit ()
println("c done.")

0]

println("b done.")
10

println("a done.")
HO

<-exit

I T
"5

/1 $47, recover BME nil

/1 EEZEEBPHT Goexit

/1 SRR MARRER

11 AT

/1 REHST

= i
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println("main exit.")

}
faits -

c
b true

a

main exit.

WARAE main.main BIHA] Goexit, ERFRAIHAMATFEH, SRGIHIERE B

func main() {
for i =07 i < 2; it+ {
go func(x int) {
for n 1= 0; n < 2; n++ {
£mt.Printf("$c: %d\n", 'a'+x, n)
time.Sleep (time.Millisecond)

H(i)

runtime.Goexit () /1 SEMEESER
println("main exit.")
}

i it -

b: 0
a: 0
b 1
anll
fatal error: no goroutines (main called runtime.Goexit) - deadlock!

Kt G 4L —E, Goexit #4k L PP L AR MAR, X5 return AUE R G 3T R RE .
AR F 2L os. Bxit T IESEAR | 2R A MATIER AR
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HiLt Erlang, Go J A SE B 4% A0 - & &4,
RVFE AR 185 Bl AR SRR SN IEERERE, SR IR R A G AT 4R E
P —FORE . Go SUdE ] CSP i, LLl{ERICENGFILE, LItk % 4,

Don't communicate by sharing memory, share memory by communicating.

CSP: Communicating Sequential Process.
i e 7 SR b e S A A BERIBR T CSP, 445 Actor. (HRIEARKIXI.,
4 CSP #l>, JHiH (channel ) & CHY, SRR XUy b AUHIE %4 2 BALH (A
i, AL — iRl & S R TR S — a2 Y, B B ARE R ik
BRI, 23 BH 2E Y i
fHELE R . Actor EFEWIHY, EAE T BRI FoliE, RERERECEFHI] . ¥
D 5 AL s, ik T B R BRI BRI A G
MR JZ S o, #@iE ROt — B, RIERGTE, Ak FEOUr i, R BiE
SRR Ty o WX R, WE A REBNS B — 7 IS A e, S b A
2O 25 0 I R R 22 oAl . ok Dy SR ST RS A, Ry W SR A 52 vh i o]
B WRATTEE, RIBEMAEREAS, ELRA 75— IS ABCE NS 2 1 5 s
BrA i 2 (B ) Sb, s o AE S fRE

func main() {

done := make(chan struct{}) /1 EREE
¢ = make (chan string) /! BiEEEEE
go func() {
s 1= <-¢ /1 HBGER
printin(s)
close (done) /] REE, {EALREN
O
c < "hil" 11 ZEHE
<-done /1 PEE, EREHESEELH
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[A] A AR X A AT X B2 VEAY goroutine HEL, B2 — HPFHZE, mis A E 22 np X &
W ECEHR AR EESE R, AP,

func main() {

c := make (chan int, 3) /1 B 3 NMEAERNRSEE
<=1 /] BERRAH, FoMEE

o <=2

println(<-c) /] BARGEEE, FoEE

println(<-c)

ﬁﬁl 13

2

% #nHiE, Rl A B TSR, SV HE K
X AK/MUE IR, AR T 2ERA By, B o2 A B 255, w4
SERRAELT FIWT R A A ] — X B 5K nil .

func main() {
var a, b chan int = make(chan int, 3), make(chan int)
var ¢ chan bool

println(a = b)
println(c == nil)

fmt.Printf ("$p, %d\n", a, unsafe.Sizeof (a))
}

Hi i <

false
true
0xc820076000, 8

BT AR i 454 R B R IR LR, 2SN E BRI L e
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PR cap L len 3R I 22 i DX K/ 14 i £ 28 il s T T ) A0 a3 DU RS 91 0,
4 T S e A S

IR -n-..; --'n:':*{ .u..ﬂt.- n .r'
: ' 51 . ||.i

I8 20610 2 3% A R AE 740, 36T T ok-idom B range Bt b HEACHE .
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<-done

Kt

ot AR O | range Bl T i — 2,

func main() (
done := make(chan struct(})
c := make(chan int)

go func() {
defer close (done)

for x := range ¢ | /1 EHHBGER, BERNEEHEA
println(x)
i
1)
c< 1
gi<='2
& K='3
close (c)
<-done

}
Kt H close pREOCHIHIE 51 A 45 40E A1, 7507 fE S S 8EHi.
fatal error: all goroutines are asleep - deadlock!
AR LU AR . AR S, AT DA 5 B A S

func main() {
var wg sync.WaitGroup
ready := make(chan struct()})

for i :=0; i < 3; i++ |{
wg.Add(1)
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go func(id int) {
defer wg.Done ()

println(id, ": ready.") /1 BEIREERE
<-ready I ER/EL
println(id, ™: running...")
) (1)
}

time.Sleep(time,Second)
println("Ready? Go!")

close (ready) 17 B
&
wg.Wait ()
}
ik
0 : ready.
2 : ready.
1 : ready.
Ready? Go!

1 @ running...
0 : running...
2 : running...

— S FEHR close HE R, KA SL4H, ESRSHRFH, THERRKBIFELA
T 4% A sync.Cond % 3L 4%, ) 36 F 4
KT closed 5% nil 3HIE , A2k FHE WV ERSA AR KL .

e i) KM A & BdE, 5% panic,

o M OCHHEICEAE, R IIC 28 sh s sl F i1 .
o itk ., nil @i ARSI P ZE .

func main() {

¢ 1= make(chan int, 3)

¢ <= 10
c <- 20
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close(c)

for i 3= 0; i < cap(c)+1; i++ {
X, 0k i=<-¢
println(i, ":", ok, %)

i i«

1 true 10
: true 20
: false 0
; false 0

HE M, SCH nil EiEAZ5| % panic FiR.

panic: close of closed channel

w N o

panic: close of nil channel

&)

A E BRI RUE ), HAS DX ik FE e . (B RCLEmH i, AT AT R Wi A #1649 77 1)
HARAG S R A 4

ST make @@ S @ IE , (HAREA AR R o T T 28 B A o R R B ) i
i, JFor e T ERAE AU

func main() {
var wg sync.WaitGroup
wg.Add (2)

c := make(chan int)
var send chan<- int = ¢
var recv <-chan int = ¢

go func() {
defer wg.Done ()

for x := range recv |
println (x)
1
(0]
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go func() {
defer wg.Done ()
defer close(c)

for i := 0; 1 € 37 i++ {
send <- 1

HO

wg.Wait ()
}

AN REAE B (v i |- A0 1o 454

func main() [
¢ := make(chan int, 2)

var send chan<- int

var recv <-chan int

il

<-send /I B33 {E: <-send (receive from send-only type chan<- int)

recv <- 1 /] T3 {E: recy <~ 1 (send to receive-only type <-chan int)
}

[FIFE, close ASFE T4l .

func main() {
¢ := make (chan int, 2)
var recv <-chan int = c

close (recv) /1 FTXeB{E: close(recy) (cannot close receive-only channel)
)

p e L P BEI e e L LI PR

func main() {
wvar a, b chan int

a = make (chan int, 2)
var recv <-chan int
var send chan<- int = a

b = (chan int) (recv) // $&i%: cannot convert recv (type <-chan int) to type chan int
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b = (chan int) (send)

T

G lEl b PR i, ATEEI select I A). B2 BEHLIEEE— AT H 0 8 SO A AR

func main() {
var wg sync.WaitGroup
we.Add (2)

// $$1R: cannot convert send (type chan<- int) to type chan int

a4, b := make(chan int), make(chan int)

go func() {

defer wg.Done ()

for {
var
name string
X int
ok bocl
)
select {

case x, ok = <-a:
nalTle = llal'

case X, ok = <-b:
name = "b"

if lek |

return

println(name, x)

1O

go fune() {
defer wg.Done ()
defer close(a)
defer close(b)

170
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for i :=0; i <107 i+t |
select { /] BENEREIE channel
case a <- 1i:
case b <= 1 * 10:

}
HO

wg.Wait ()

—

5

60
70
8

90

DV A 4 S T T AL R ZE R (closed ), WK OS¢ MG TE I N nil, XRETE L2 BERH
I, ANPE select 1EH .

func main() {

oy TR o 2 o S R T = A T«

var wg sync.WaitGroup
wg.Add (3)

a, b := make(chan int), make(chan int)

go fune() { /1 Bl
defer wg.Done()

for {
select {
case X, ok 1= <-a:
if lok { /1 MFBEXA, AZEHD nil, fEE
a = nil
break
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it -

al:
a2s
a2:
al:
al:
a2:
a2:
az:
al:
al:
al:

YA R IEEAT] R, select 224047 default &%), QLA REIT select PHEZE . {HZivE

}

wg.Wait ()

0
10
2
30
40
50
60
i
8
90
0

AEHRANZIEIS, LA AT F

func mainf() {

174

done := make (chan structi})
¢ := make(chan int)

go func() {
defer close (done)

for {
select {
case x, ok := <-c:
if lok' {
return

. Emt.Println("data:", x)
default:

}

fmt. Println (time.Now())
time,Sleep (time.Second)

FO

i

time.Sleep(time.Second * 5)

/] B%F select PHZE

=1

o



>

fﬂ L

=

c <~ 100
close(c)

<-done

2016-04-01 17:22:07
2016-04-01 17:22:08
2016-04-01 17:22:08
2016-04-01 17:22:10
2016-04-01 17:22:11
data: 100

2016-04-01 17:22:12

W, ] default b3 —sb BRIP4

func main() {

done := make (chan struct{})

data := []chan int{

make (chan int, 3),

go func()

defer close (done)

for 3 c=10p 1€ 105 AdE o
select {

case data[len(data)~-1] <- i:

defaulty

data = append (data, make(chan int, 3))

HO

<-done

Ll

for'a

c

I

data[i]
close ()

0; i < len(data); it++ {

o

HF &

/1 BIREAK

/] SR
/) SEPEEEH, £RFNEFERE

/! BRFEEE
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recv: 2

Tl E A SR — I R 2 BAS, AT HAE ID generator, Pool %5 ik,

type pool chan []byte

func newPool (cap int) pool {
return make(chan []byte, cap)

func (p pool) get() [lbyte {
var v []byte

select |
case v = <-p:
default:
v = make([]lbyte, 10)

return v

func (p pool) put(b []byte) {
select {
case p <— bz
default:
}
}

H3#E SE B 54t ( semaphore ).
func main() {
runtime.GOMAXPROCS (4)
var wg sync.WaitGroup

sem := make(chan struct{}, 2)

for i :=0; i < 5; i++ {
wg.Add (1)

go func(id int) {
defer wg.Done ()

sem <- struct{}{}

// BE
/1 BEEEY, HE

1/
/] BERY, B

/! BERF 2 MHERMGT

// acquire: HEUES

®8E FXK
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defer func() { <-sem }() /I release: BES

time.Sleep{time.Second * 2)
fmt,.Println(id, time.Now())
F(1)

wg.Wait ()
}

i i -

4 2016-02-19 18:24:09
0 2016-02-19 18:24:09

2 2016-02-19 18:24:11
1 2016-02-19 18:24:11

3 2016-02-19 18:24:13

FRUEPE time 424 T timeout Fl tick channel SCHi

func main() {
go func() {
for {
select {
case <-time.After (time.Second * 5):
fmt.Println("timeout ...")
0s.Exit(0)

0]

go func() {
tick := time.Tick(time.Second)

for {
select {

case <-tick:
£mt.Println (time,Now())

10
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<=(chan struct{}) (nil)
}

// B nil channel [REHE

i3k INT . TERM {55, M <c8l—~ i 5 11 atexit PREL.

import (
"Os"
"os/signal”
"sync"
"syscall"

var exits = &struct
sync.RWMutex
funcs  []func()
signals chan os.S8ignal
K}

func atexit (f func()) {
exits.Lock()
. defer exits.Unlock()

exits.funcs = append(exits.funcs, f)

func waitExit() {
if exits.signals == nil {

exits.signals = make (chan os.Signal)
signal.Notify(exits.signals, syscall.SIGINT, syscall.SIGTERM)

exits.RLock ()
for , £ := range exits.funes |
defer £()

/] AVERLEEH panic, BRIBEGEREEERHNT

} // TR FIio WUFRT

exits.RUnlock ()

<-exits.signals

func main() |
atexit (func() { println("exitl

waitExit ()

BT I D)
atexit (func() { println("exit2 ..

-1

®8E FXK

179



AT R AT R R N oy, W Tl A P e e,

R PSR T, BRI BRI RE . ASCBE Efeist, S SR
VFI S PRI 20 B, B AR R (AR ), TS DRSS B B i 19 i ]
L,

BABIFIE— T (RASH e Ll GRS ).
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EBE FA

go func() {
count := 0
for a := range ¢ {
for , x = range a {
count += x
}
}

close (done)
10O

for i := 0; i <max; i += block {
var b [block]int /1 FEFRRER SR TR
for n i= 0; n < block: n++ {
b[n]l =1 +n
if i+n == max-1 {
break
}

c<-b
}

close(c)
<~done
}

it

BenchmarkTest-4 1 4299047783 ns/op 3296 B/op 8 allocs/op
BenchmarkTestBlock-4 10 122825583 ns/op = 401516 B/op 2 allocs/op

BRARLREHESAA, LHERAEFTARL. R RARBIIALERE S WAL,

;‘%il \;ﬂ_};ﬁ

HIH ] B2 5] & goroutine leak, VI, f&45 goroutine Ab T % ik a fE U PH SRS,
B — B AR . B3 PRSI AR R TR IR, SECENTATE S5 Y] K AKIR
T B 5 it s
func test() {
c := make(chan int)
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GoESTHRIEIRR

for i :=0; i < 10; i+ {
go func() {
<-C
{0

func main() {
test ()

for {
time.Sleep (time.Second)
runtime.GC () /7 SRFEEREUE

LRI

$ go build -o test
$ GODEBUG="gctrace=1, schedtrace=1000,scheddetail=1" ./test

ge 33 @33.112s D%: 0.019+0+0.22 ma clock, 0.078+0/0/0+0.90 ms cpu, 0->0->0 MB, 0 MB goal, 4 P (forced)

SCHED 33204ms: gomaxprocs=4 idleprocs=4 threads=6 spi.nhi.nqth:eadvo idlethreads=4 runqueue=0 gewaiting=0 nmidlelocked=0 ...
P0: status=0 schedtick=2 syscalltick=33 m=-1 rungsize=0 gfreecnt=0
Pl: status=0 schedtick=10 syscalltick=32 m=-1 runqsize=0 gfreecnt=0

P2: statms=0 schedtick=1 syscalltick=2 m=-1 rungsize=0 gfreecnt=0
P3: status=0 schedtick=0 syscalltick=0 m=-1 rungsize=0) gfreecnt=0
M5: p=-1 curg=-1 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 helpgc=0 spinning=false blocked=false lockedg=-1
M4: p=-1 curg=-1 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 helpgc=0 spinning=false blocked=false lockedg=-1
M3: p=-1 curg=-1 mallccing=0 throwing=0 preemptoff= locks=0 dying=0 helpgc=0 spimning=false blocked=false lockedg=-1
M2: p=-1 curg=-1 mallocirng=0 throwing=0 preemptoff= locks=0 dying=0 helpgc=0 spinning=false blocked=false lockedg=-1
1 p=-1 turg=-1 mallocing=0 throwing=0 preemptoff= locks=1 dying=0 helpgc=D spinning=false blocked=false lockedg=-1
M0: p=-1 curg=14' mallocing=0 throwing=0 preemptoff= locks=0 dying=0 helpgc=0 spinning=false blocked=false lockedg=-1
Gl: status=4(sleep) m=-1 lockedm=-1
: status=4(force gc (idle)) n==1 lockedm=-1
status=4 (GC sweep wait) m=1 lockedm=-1
status=4 (chan receive) m=-1 lockednm=-1
G5: status=4(chan receive) m=-1 lockedm=~]
G6: status=4(chan receive) m=-1 lockedm=-1
G7: status=4(chan receive) m=-1 lockedm=—1
GB: status=4 (chan receive) m=-1 lockedm=~1

&8
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GY: status=d(chan receive) m=-1 lockedm=-1
G10: status=4(chan receive) m=-1 lockedm=~1
G11: status=4(chan receive) m=-1 lockedm=-1
G12: status=4(chan veceive) m=-1 lockedm=-1
G13: status=4(chan receive) m=1 lockedm=-1
G14: status=3(timer goroutine (idie)) m=0 lockedm=-1

M FEEE S LA B K i goroutine — B AL T chan receive IRZS, Joik4h .

8.3 [E#

WA AR B, S04 % A AR S5, 28 18 6 e i g B2 0 9 &
AL FBERE | U] SR AR SRR T R P A B 4

PRUEPE sync $R0E T B R RIS 8, HARTFRES, WEABEHE LT E,
Mutex , RWMutex i AE 2, RAJL T ETEE.

¥ Mutex 1ERIEZFENS, HCHEAAILIN pointer-receiver, 77112 K & il S5 24l
Bl R4
type data struct {

sync.Mutex
}

func (d data) test(s string) {
d.Lock()
defer d.Unlock()
for i :=0; i < 5; i++ {

println(s, i)
time.Sleep (time.Second)

}
func main() {
var wg sync.WaitGroup

wg.Add (2)

var d data
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B8E FHX

http.Get (url)
)

Mutex A SZFF# I8, BMELER— goroutine T L& FEIEH

func main() {
var m sync.Mutex

m, Lock ()
{
. Lock ()
m.Unlock ()
}
m, Unlock ()
}

fi 11«
fatal error: all goroutines are asleep - deadlock!
FEBETHIT R e A, T 00 T R 2 )

type cache struct {
sync.Mutex
data []int

func (c *cache) count() int {
c.Lock()
n := len(c.data)
¢.Unlock ()

return n

func (c *cache) get() int {
c.Lock()
defer c.Unlock()

var d int

if n = c.count(); n > 0 { // count BEUE, SHIH
d = c.data[0]
c.data = c.data[l:]
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GOETHRIE IR

return d

)

fune main() {
¢ = cache{
data: [jint{l, 2, 3; 4},
) X

println(c.get())
}

i
fatal error: all goroutines are asleep - deadlock!
AHOCHEL :

o XPERESUR A EE, RNkEG ] defer Unlock.,
o [EE AR, H RWMutex PEREZ 81 4F—4L
o FRAEEES (R, TR R

o PAT AR, IS AT RES T ECHE v A A
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©
it
(@
ti
ST

9.1 TH=Zg

KIRRLIE , TAE23[a] ( workspace ) H1 src, bin, pkg =ANH 4. % 2545 6] i
UM% GOPATH MEi72 &9 Fh, LMEHC TRAEIER TIE.

workspace/
Jlr—— src/ b2
{ i—— server/
: : i—— main.go
: i-— service/

: i-- user.go

)

|

|

|

-- bin/ THATX R ERE R, FEIRAVNT BR
|
+-- server

+-— pkg/ BREHER, ERERENTARE

+-- linux amd64/
|
+-— service.a

T TARZS I L, A5 T B AE P I AT U SC PR RAEAE sre H% T & F bin, pkg M4
Hot, HEBRN go install/get 14, THISEAFLER (FTPITSCOFBAEIE ) %5
FIKMASH R T . USSR
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FALE

HIRE RS HC T Hi% GOPATH % BRI R Hbr., st RS A BinER, HifE
51 22 BT T A9 BR AR LG 2 /T TAEZS BE R T = . B, go get BN TR =R 7F
NP — TAEEMN.

ERAHEREL AT ATHREEFEA, #ESTRAETAEAAA LREFTREESE, L1
KA RBARINE —ATETOAGESTL, RAAGMELE -l AT, 1E8EM
Python Virtual Environment, £ & XAR A6, AL EMATIEE S

. RFE#RAMEE%, GOPATH 7 £ 5 @M R . UNIX-like 4 § %, Windows 1 H 4%
Hh5E & GOROOT JH 4R T A FIARIE ML AL B . FEAE T B aEmt, MG
sk 2 28 i A BT ERATSCPFN, BOCAARAMS . (EL SR o B E1L T X AR R iR
iR A A A3

$ go build
go: cannot find GOROOT directory: /usr/local/go

$ 'strings ‘which go' | grep "/usr/local" | head -nl
/usr/local/gol.6

FRifidi% B GOROOT HMNEAr i 8 o5 Nk e sh, dwnlfEshH % (M4 . FFoiESs),
o # TR T LA SR A

% T GOBIN, MWZRHI/CTESREA bin %, fEN go install HEMEAFREIE, XAl
EGKE T T AEZS [ bin BEACIRINE] PATH PR35 AR v

EAER Git FmAdEs T Aay, ZilZe% pkg. bin X, HEAE src, HAKGTFELTEENK
4 B ( repository ) -

92 SEAE

i PR MERE sl 58 — R, 2 import A, SERE TAESS BT LL sre K ifab 46 Xt i
o ik ds MPRHEE T IRIE R, RIEMKIKIE R GOPATH %IE P &4~ TAE= (A,

import "net/http" /] SFr&#2: [usr/local/go/src/net/http

PRETF ARSI, TR, LA D[R] 4 e ) B
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import osx "github.com/apple/osx/lib"
import nix "github.com/linux/lib"

A& import FARHAKE, ML L. AETITMEEI B REMF -5, (2RI TRZHM
. ARATFIRMERAN, AL mIERFS,

FgER, A UFARE RS AT .

import "github.com/qyuhen/test" BOAAR: test.A

import X "github.com/gyuhen/test" AZFHR: %A

jmport . "github.com/qyuhen/test" @EA=: A

import _ "github.com/qyuhen/test" Ma AR TR, UERRKERE

My XERTFEARNKXRD P, RFEFLEEXTA ARG PER, H5b, M TXAEHT
ik B AT 6 8 A 4a 1 B FF ABAT, wAES AL AR L
R AERANEFAAD, RIFEMBXOERFIA.

AEHE A (AEFERIGRHTT) S8R a0 R

imported and not used: "fmt"

xR

BR TAEZS [ Fgfa xd kAR sh, T T HE SCRp X B%4e . AIfEdE TAEA R HR T, Hikiz
7. Gaid—Lei s .

AarTEe42: HATA K, oA N e U7 FkehHiz,

/demo/
i—- test/
: ‘!"" test.go
Yy
4|--- lib.go

test/test.go

package main

import "../lib" /1 ERBERSA

189



func main() {
lib.Hello()
}

lib/lib.go

package lib

func Hello() {
println("Hello, World!")
}

IAE AL test HET, REMGATTIAEIES, #nl A go build/run/test #E174%i% . 1217
a i, (B PG> TAEZS A M H SR, go install 20075 T4

/demo $ go build -o hello ./test
/demo/test § go build
/demo/test § go run test.go

fEIE T GOPATH 9 TAEZS [ h, HXH AR 2 S BUM PR I

$ go env GOPATH
/demo

$ go build
can't load package: /demo/src/test/test.go:4:5: local import “../1ib" in non-local package

7 gorun RE M Foh, FTEF AT

BE X #1E
R ACAS4EE A GitHub, {BIRAMKAA B A A A E SCTHMSAME. HER
i 5, 7E Web fIR 55 % X N AR Bl L “go-import” BEFE {5 ERIAT,

MYSErver.go

package main

import (
" fmt "
"net/http"
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func handler(w http.ResponseWriter, r *http.Request) {
fmt.Fprint (w, °
<meta name="go-import" content="gyuhen.com/test git https://github.com/qyuhen/test">

func main() {
http.HandleFunc ("/test", handler)
http.ListenAndServe (":80", nil)

}

iRk SRS, s T 8zt .
$ go ‘get -v -insecure gyuhen.com/test

Fetching http://qyuhen.com/test?go-get=1
Parsing meta tags from http://gyuhen.com/test?go-get=1 (status code 200)

get "qyuhen.com/test”: found meta tag main.metalmport{
Prefix:"gyuhen.com/test",
VCSs: "git!,
RepoRoot : "https://github.com/qyuhen/test"

} at http://test.com/test?go-get=1

gyuhen.com/test (download)
Mg th A5 Bk, ATLAE B HT e . e ORAF B AE AN PR github.com, TR A A4 .

HOE—k, ZaMA WA FREAE, Al T REN MM DRIA . kG A A
—FOEN SR, TN “import comment”, iEAIFRKEEFABMBEESSZER—
.

github.com/qyuhen/test/hello.go

package lib // import "gyuhen.com/test"
func Hello() {

println("Hello!™)
)

ik, SEESRZALMLL “qyuhen.com/test” FERTA, HMHIFSHHE. HHA go get
WEPI TS IREEAE, FrLAA “github.com/qyuhen/test” T #%4%% [Rl#E 2y
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$ go build

can't load package: package test:

code in directory github.com/gyuhen/test expects import "gyuhen.com/test"

A —0 FARAR, FIEH GG, Hoeg, i X3t vendor LH L2k

0.3 HLAZEH

fi, ( package ) H— P HENRAER —HZEF (AGFHS) MG SCHHR. 2 H

A 725 8] ( namespace ), S 53 AF FTSURS () ASCPR 1 i 5 .

WA G HRAIFTHRER, RERGFF—EL

src/myservice
package service
func Ping() {

println("pong")
}

€ 4 3 Ak 0 X
B ARl AR UTF-8 X, W& 584 iFE4a.

[l — H 5% By IS SO AR Rl e 42 B o TR ARl 40 X i 42
BF, A E— R,

$ go list net/...

net

net/http
net/http/cgi
net/http/cockiejar
net/http/fegi
net/http/httptest
net/http/httputil
net/http/internal
net/http/pprof

net/internal/socktest

net/mail
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B oxE 2L

net/rpc
net/rpc/jsoncpe
net/smtp
net/textproto
net/url

A ILAHORE . AR S AR

e main: AT AL (AL PEE main.main ) .

o all: HRAEAELLS GOPATH PB4 T4 4 .

o std, emd: FPRAERE KT HiE,

* documentation: fFfifiSCRifFE, KikFA (HMEEZLX) .

AR T AL 7 KT TR E R, EXAFFARGLEIELARTPHE. Orz!

PR
T4 B B AL 4T AT ], DGR A TE Al — WA SR b, (B R PR E RS 5 Al
S, FERA TR
EHMMNERTAAHLEE, 2ATFTE, 28, SHFR, 83, 7%F,
A3 o 4 e A5 7 SR Z R
lib/data.go
package lib
type data struct {
x int
Y int

]

func NewData() *data |
return new(data)
}

test.go

package main

import (
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l'fmt"
"test/lib"
"unsafe"

)
func main() {
d := lib.NewData()
d.Y = 200 /] EEERESHTE

p := (*struct{ x int }) (unsafe.Pointer (d)) /1 FFESHE A E TR
p.x = 100

fmt. Printf ("$+v\n", *d)
}

B

{x:100, Y:200}

iat

LA BT SCHFAR AT R B 2D R, H25 1R R A PRI T T

Sebr b, BT X EE UG PR (LR BRI R AR =054 ) AR e AR 1 Bk
— PR B T, T SRIEAE B — 2R E3AT, ELOURAT IR,

MEATRAFERA, MATRFERMAR, IHLPRELRFHL, AAZHIFETRET
Hedp, mHRlARAL, BALSBAEAT S Bl £ 6 E A
WA R B Z A R A AR, AL S AT S aY A ke AR AR

it an B MR RN A 2R EPIGIL, REA TR TR R, B X s 4
R E, B TE A IEREA main.main A R

var x = 100
func init() {

println("init:", x)
ks
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func main() |
println("main:", x)
}

LITHEE

init: 100
main: 101

AR AR AL PR P A 2 goroutine, SAEF B HRATEAS R .

func init() {
done := make (chan struct{})

go func() {
defer close(done)

frt . Println("init:", time.Now())
time.Sleep(time.Second * 2)
1O

<-done

func main() {
fmt.Println("main:", time.Now())
}

&t -

init: 2016-02-22 09:50:39
main: 2016-02-22 09:50:41

B OoOE 2454

WRAEZ A WA R ECh 5 2 RS it IR 2B A A B SCAb LI . PR B ARAIE

AT, I AR T I R ks B0 b i IR #8A AT RE “ZEIR TERL .

b.go

func init() {
println("init:", x)

195



GoEETHRIEIZ

main.go

var x int

func init () {
x = 100
}

fune main() {
println("main:", X)

}
L

init: 0
main: 100

LG ATk o w7 i
func init() {
println("init™)
}

func main() {
init()
}

LT

undefined: init

RERE

FEREATACHS LAY, FRATT 20K — L SRR B2 7 B ok, DAMSZ T 4k g . I,
He TR R/ING 19375 )RR A2 ) 0 S A5 A T AR RO AT A B e, e ) A A A
FrE LI, AR BT T A TF

PR AL Y T3 TR Ui AR R . BRBRFE internal BRTWE (848
5) NEHERERTHE (EFARRNFER) Hid.

L5H )
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sre/
|
+-- main.go

|

4= 1ib/ 4§ MEBE internal, a, b (UHEM lib. lib/x, lib/x/y 1]
|
+—— internal/ ¢ AREZETRERE
| [
| +-- a/ # AFASNERE, LI 1ib/x/y
| I
| 4— b
[
b T
[
== y/

7 lib HELLAM (el main.go ) AWML 5] & 4 ifili% .

imports lib/internal/a: use of internal package not allowed

FN AR @ AL 4k R 7442, 4= import "lib/internal/a”

9.4 MKFiEIE

WMATE AR — A, —EAAESN. B0 H FTA 05 = OB ER i ) — 4 3k T
fEzslap, WTRES SEURA W, MW A TE2E, XS4 T4 H #4150 H 4
e Ak, 5IA%AN vendor MIBLH, &1 1AFHCE — 4L, SR URAS AR 5E 84T 6.

4o £t internal 43 M-8R, #F 4 vendor £ % # 2 external .

src/
|
+-- server/
|
+-~ vendor/

| |

| +-- github.com/

| |

| +-- gyuhen/

| |

| +=- test/
+-- main.go
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main.go

package main
import "github.com/qyuhen/test"

func main() {
test.Hello()
}

£ main.go A github.com/qyuhen/test &, 1k 364% /A vendor/github.com/ qyuhen/test .

S A vendor FNE =, ZEUELL vendor/ Jyil A 48 %f (4%, X HERER T vendor [
SENT BT RED, iF S A IS AT vendor, A2 GOPATH #RHE{RIF—2L.

iZ% . vendor MeARE BB E F

MZA vendor HogiERT, Wl A48 60 Hbr? ERGES| AR = i dnl g Ay
vendor {6 H 5% .

src/

|
+-- server/
|
+-— vendor/

I I
+=- p/ # pl: src/vendor/p

[

| |

| == x/

| |
[ +-- test.go
| |
[

I

|

+-- vendor/

|
Gl 7 4 # p2: src/vendor/x/vendor/p
+-— main.go

AR, XA ARAZN p (94, 7F main.go Fll test.go 3 HIF A p B, Ef1%
ERSIIVA!

MUMFEA 2% NHALRXXHREB R AR, FRE EHE vendor £, HIE
MBFELENEfRALE. ALK, NKIBIEZE GOPATH.

% main.go i 5 , A FE H AR S sre/server/vendor/p, AL pl. 1M test.go fi Fe
Y FE4R JE sre/server/vendor/x/vendor/p, FITLLIESE p2.,
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& A golsrc/emd/go/pkg.go vendoredimportPath i # A 3k 4m 5Lk dn 7

Sl ] vendor HLil, ZHFR “GO15VENDOREXPERIMENT=1" #EAZHIF X (Go 1.6
IR ), HAWUR%E T GOPATH (9 T/ ).,

150 go get TH 5 =7 euuf, 4R E4EH GOPATH % — A T4 <1, ik vendor B 5% .
LW LA P HEAAAEEL L ORBER, WEARYV S ZHFTATik.
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10.1 k8

Bt Creflect ) iEIRATREAEZ 1T MR AN R RUE A AAFLEH , XN —E B F3k
#THBETEDSIT N ENA R, R, RO 2SR BT,

M C BARAH—HFE, Go XM LMOFRA KRR, i H A BRI Az T AR AT
I RAR AR B A SRR I () 25 SRR A e D AR i 3 O R BR A i B 526
RGN, S RAT SE PR G2 BB

func TypeOf (i interface{}) Type
func ValueOf (i interface{}) Value

KBS T EBY, RAAETHEANG T R o £ A

FEHAIMRT, FTE X5 Type F Kind, Fi#Fom B9 KR (HEER ), F&ERRHIE
fiight (JRJZHER) 201,

type X int
func main() {
var a X = 100
t := reflect.TypeOf(a)

fmt.Println(t.Name(), t.Kind())



LR A
X int
BT LATEZS R H T L, e PR e i =X
type X int
type Y int
func main() {
var a, b X = 100, 200
var c Y = 300
ta, tb, tc := reflect.TypeOf (a), reflect.TypeOf(b), reflect.TypeOf(c)
fmt.Println(ta == tb, ta = tc)
fmt.Println(ta.Kind() == tc.Kind())
}
LT
true false
true
I 3 S PR X AR IO B A, nT i — S Bl S
func main() {

a := reflect.ArrayOf (10, reflect.TypeOf (byte(0)))
m := reflect.MapOf (reflect.TypeOf ("""}, reflect,TypeOf(0))

fmt.Println(a, m)
}

K

[10]uint® map[string]int

e ARG X AP HEE R EF AL, PO ENDIFAIR TR —388,

func main() {
x = 100

tx, tp := reflect,TypeOf (x), reflect.TypeOf (&x)

fmt.Println(tx, tp, tx = tp)

E10FE &5
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Y
S
3
o
o

fmt . Println (tx.Kind(), tp.Kind())
fmt.Println (tx = tp.Elem())
)

iy 1«
int *int false
int ptr
true

Jiik Elem R [SUEE . B2l VIR . T () slE i i3

func main() {
fmt. Println(reflect.TypeQf (map[string]int{}).Elem())

fmt.Printin(reflect.TypeOf ([1int32{}) .Elem())
}

B i
int
int32

RS R IR T AR5, A Rl T B B

type user struct (
name string
age int

type manager struct |
user

title string

func main() {
var m manager
t = reflect.TypeOf (&m)

if t.Kind() = reflect.Ptr { 1/ TR E R
t = t.Elem()

for i = 0; i < t.NumField(); i++ {
£ t.Field (i)
fmt:. Print1n(f.Name, f.Type, f.0ffset)
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if f.Anonymous { /! BHERTEEH
for x := 0; x < £.Type.NumField(); x++ {
af := £.Type.Field(x)
fmt.Println(™ ", af.Name, af.Type)

}
bt

user main,user 0
name string
age int

title string 24

XTEATE, SRR (e K ) Jiim .

type user struct {
name string
age int

type manager struct {
user

title string

func main() {
var m manager

t = reflect,TypeOf (m)

name, _ := t.FieldByName ("name") /1 EBTRER
fmt . Println (name.Name, name.Type)

age := t.FieldByIndex([]int{0, 1)) [ EBRFE|EH
fmt.Println (age.Name, age.Type)
}

it -

name string
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age int
FieldByName R X # $ 8 £ 4k, WwhA R &k, MldELFHR KRR,
[FIREHE, % il ik gEnt, —FE X/ SR R RIS ST,
type A int
type B struct {
A
func (&) av() {}

func (*3) ap() {}

func (B) bv() {}
func (*B) bp() (}

func main() {
var b B

reflect.TypeOf (&b)
[lveflect.Type{t, t.Elem()}

for , t := range s {
fmt.Println(t, ":")

for i := 0; i < t.NumMethod(); i++ {
fmt.Println(" ", t.Method(i))

}
Bt

*main.B :
{ap main func(*main.B) <func(*main.B) Value> 0}
{av main func(*main.B) <func(*main.B) Value> 1}
{bp main func(*main.B) <func(*main.B) Value> 2}
{bv main func(*main.B) <func(*main.E) Value> 3}

main.B :

{av main func(main,B) <func(main,B) Value> 0}
{bv main func(main.B) <func(main.B) Value> 1}
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H— SRR IARIR, RSB Y B A AR S A5 B

TR SR H struct tag, IRRE F B0 JH AT ORM B, sO8URA 50IE.

.
it . ' 5o




GoiETHIE L
for i := 0; 1 < t.NumField(); i++ {
f := t.Field(i)
fmt. Printf ("%s; %s %s\n", f.Name; f.Tag.Get("field"), f.Tag.Get("type"))
}
}
w4«

name: name varchar (50)

age: age int
4 Bh AW )7 Implements, ConvertibleTo, AssignableTo #BJ&ia 1 MW3E T 278 8 JH F
(EAT i

type X int

func (X) String() string {

return ""

func main() {
var a X
t := reflect.TypeOf (a)

// Implements TREERMERXIUEASY, SEERMAEERAH
st := reflect.TypeOf ((*fmt.Stringer) (nil)) .Elem()
fmt . Println (t.Implements (st))

it := reflect.TypeOf (0)
fmt.Println(t.ConvertibleTo(it))

fmt.Println(t.AssignableTo(st), t.AssignableTo(it))
}

fa ity »

true
true
true false
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10.2 18

il Type $RBCERE BN, Value %1 TR R I HIEHGIRS .

{EFTH 2 Rt , B R aglsig, HJE unaddressable (Y, AT LIBLAEME R H AR
XA, L I E
func main() {

a := 100
va, vp := reflect.ValueOf (a), reflect,ValueOf (&) .Elem()

fmt.Println(va.CanAddr (), va.CanSet())
fmt.Println(vp.CanAddr(), vp.CanSet())

}
LR,

false false
true true

I A4, — 5 Zi@it Elem R A AR L. B AME O GO A S A REF A
PATIR B RAEN

VERL, AREXHES: T B e T I AR, G AT eas R M.

type User struct {
Name string
code int

func main() {
p := new(User)
v := reflect,ValueOf (p) .Elem()

name := v.FieldByName ("Name")
code := v.FieldByName ("code")

fmt.Printf ("name: canaddr = %v, canset = %v\n", name.CanAddr (), name.CanSet())
fmt,Printf ("code: canaddr = %v, canset = %v\n", code.CanAddr(), code.CanSet())

if name.CanSet () {
name . SetString ("Tom")

207



if code.CanAddr () {
*(*int) (unsafe.Pointer (code.UnsafeAddr())) = 100

fmt . Printf ("$+vAn", *p)
}

i .

name; canaddr = true, canset
code: canaddr = true, canset = false

true

{Name: Tom code:100}

Value.Pointer #= Value.Int % 7 i% %44, 4§ Value.data A5 64 2384530 4 364, B ARL 2454t
#7A. #m UnsafeAddr i& 1447 CanAddr Value.data bbb (48 % F & Fub b 345 ) | thde Elem &
# Value, VAR FE% A #uik

VAE MK B e 3R 4 A S5 A ), Pointer B W% FEFTRA 0k, @ UnsafeAddr i 9% 5
BB Gehdat (st fint + @i ¥ )

Al Interface 7 b4 T2 B HE T AN 46

func main() {
type user struct {
Name string
Age int

u := user|(

"g.yuhen",

60,
v = reflect.ValueOf (&u)
if !v.CanInterface() {

println("CanInterface: fail.")
return

p, ok := v.Interface(). (*user)
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if lok {
printlin("Interface: fail.")
return

p.Agett+
fmt . Printf ("$+v\n", u)
}

i i .
{Name:q.yuhen Age:61}

5T A48 0 Valuent, Bool % 7 ikt 47 £ W 454k, 2% M B £ 7] & panic, BR LA ok-
idiom.
=REESIUPOE SPa-wN(IE

func main () |
¢ := make(chan int, 4)
v = reflect.ValueOf(c)

if v.TrySend(reflect.ValueOf(100)) {
fmt.Println(v.TryRecv())

}
}
LR
100 true
PO PIRN nil RS, X — BRI LERRT. RO B2 T Nl TR 754 il
func main() |
var a interface{} = nil
var b interface{} = (*int) (nil)
fmt.Println(a == nil)
fmt.Println(b = nil, reflect.ValueOf(b).IsNil())
¥
i -
true
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false true

Al A unsafe 5535 )5 HAEFIWT iface.data J& 5 A E(H.

func main() {
var b interface{} = (*int) (nil)
iface := (*[2]uintptr) (unsafe.Pointer (&b))

fmt.Println(iface, iface[l] ==

KH'JI

&(712160 0] true

tE AR 092 . Value HLAYREEE 7L IF KL ok-idom IR [ error, FITLATS (147505
iR [\ (144 75 4 Zero Value.,

func main() {
v := reflect.ValueOf (struct{ name string }{})

println (v,FieldByName ("name") .IsValid())

println(v.FieldByName ("xxx").,IsValid())
]

Bt

true
false

10.3 7%

ShSWMTI L, WA LA ZMRI, RAHE In )R &I F S50y .

type X struct{}

func (X) Test(x, y int) (int, error) {
return x + y, fmt,Errorf("err: %d", x+y)

func main() {
var a X
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reflect.Valuedf (&a)
v.MethodByName ("Test")

in = [Jreflect.vValue{
reflect.ValueOf (1),
reflect.ValueD£(2),

out := m.Call(in)
for , v := range out {
fmt . Println(v)

XF TS UL, FH CallSlice B8 J il —2&
type X struct{}

func (X) Pormat(s string, a ...interface(}) string {
return fmt.Sprintf(s, a...)

func main() {
var a X

v := reflect.ValueOf (&a)
m := v,MethodByName ("Format")

out := m.Call([]reflect.Value(
reflect.ValueOf ("$s = &d"),
reflect.ValueOf("x"),

reflect.ValueOf (100),
1))

fmt.Println (out)

out = m.CallSlice([]reflect.Value{
reflect.ValueOf ("%s = %d"),

/1 FESBERE

10 FE RiF

211



RERMESH A, RERBRRARE,

10.4 #g

ST EAR L T P B R AL make FI new MR RIARAE, il BB AL MakeFunc, A
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ret = reflect.ValueOf (strings.Join(ss, ""))
}

results = append (results, ret)
return

}

1/ WEBEEH SRR B HEERE
func makeAdd(fptr interface{}) {
fn = reflect.ValueOf (fptr) .Elem()
v 1= reflect.MakeFunc(fn.Type (), add) /1 XRER
fn.Set (v) /1 1EEERERAEE

)
func main() {
var intAdd func(x, y int) int

var strAdd func(a, b string) string

makeAdd (&intAdd)
makeAdd (&strAdd)

println(intAdd (100, 200))
println(strAdd("hello, ", "world!"))
}

LT

300
hello, world!

e RiET IATER, ARRERZL LI,

10.5 M&E

RAHENR “JrE" MR, QiR T AR . RS AR A%, HAE A
AR MERER . UK BIRA 2K Fell 1 ik — T

S IHER R PR PE A 22 57

type Data struct {
X int
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var d = new(Data)

func set(x int) {
d.X = x

func rset(x int) {
v = reflect.ValueOf (d) .Elem()
f := v.FieldByName ("X")
£.8et (reflect.ValueOf (x))

func BenchmarkSet (b *testing.B) {
for i := 07 i < b.N; i#+ {
set (100)

func BenchmarkRset (b *testing.B) {
for i = 07 i < b.Ny i++ {
rset(100)

}

LT
§ go test -run None -bench . -benchmem
BenchmarkSet-4 2000000000 0.52 ns/op 0 B/op 0 allocs/op
BenchmarkRset-4 10000000 154 ns/op 16 B/op 2 allocs/op

XZEWALENRA . Sk —TF, BRGTEE ST k.

reflect.ValueOf (d) .Elem()
v.FieldByName ("X")

var v

I

var £
func rset(x int) (

f.8et (reflect.ValueOf (x) )
}

fath -
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$ go test -run None -bench . -benchmem

BenchmarkSet-4 2000000000 0.54 ns/op 0 B/op 0 allocs/op
BenchmarkRset-4 20000000 55,1 ns/op 8 B/op 1 allocs/op

st IEPEREA R T, 2R IRR K. BTk, Bk B, RS
He— T HERE.

type Data struct {
X int

func (x *Data) Inc() (
XX+

var d = new(Data)
var v = reflect.ValueOf (d)
var m = v.MethodByName ("Inc")

func call() {
d.Inc()

func reall() {
m.Call (nil)
}

i

$ go test -run None -bench . -benchmem

BenchmarkCall-4 1000000000 2.23 ns/op 0 B/op 0 alloecs/op
BenchmarkRcall-4 10000000 167 ns/op 0 B/op 0 alloes/op
AnXIPERE SR B R . AR R
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11.1 BT

FAIEI (unit test) BRADEM U AR LR BTG BUBSL, R H U FR ) 53
£ AEAAT B3R AT IR S 00 2 R SR E 2 A0 Th BE, $RIRSEMAES (3l ) FUESTHE
SO AR . B SRR . (RS SR R AR T SRR E N, X
LB A TRAAZEAHRE .

BRI HAEE B A TACHE # 25 ( code review ), “EPR Bt ok A BULIS sE 82
T {HA] 3 o A SR o o A R L TR AR, R BT S B AR B L.
oniier | sh kit dr, RERrZ LME, (Bl R FB, mAEE M, BT & B
L HEI 33X B A N G PR b R

THMK, MASEIL, AR AALA (nightly build) %4, %5 ARalik kM2 R 5K
BB A AL, RAEAIRSR AT,

RN F BT AREAGTE, AAEE2MR. WRIEEARER, B EEELS
IR A E, A ar e 2 0 i & A — A B,
ERAXR, BEAMNEAGHAN PR EETAA T EIRAETR. BALBH L EHRESH

AFEH, BEApLER, X&, wmEFEEE main T@alE A, KREZ AT EG LK
Afl, RAFBRANT Fim L,



E 1 E MK

testing

T HHEFFRMERE (A oCHSHESR, B bl TAR SR A 5

o MERACASAUAE MATfLLL © test.go” HERAIAFH,

o MR PRELLL Test N AFRBIZ -

o kA4 (gotest) ZmgLL « 7 al " FF L AML SCf
o EH4HiIFERME (go build/install ) 23 ZZ0m& 5 S

main_test.go

L

i !

package main

import (
"testing"
)

func add(x, y int) int {
return x + 'y

}

func TestAdd(t *testing.T) {
if addi(l, 2) !'= 3 {
t.FailNow ()
}
}

b
$ go test -v # EMRLHERAETE, TH go test ./...

=== RUN TestAdd

~-- PASS: TestAdd (0.00s)
PASS

ok test 0.006s

PRUEIE testing $24IE T % HIZE Y T Sfe sl i 45 R AT R .

Tk 1R 1B%

Fail KW ST SRR

FailNow S TR TETIRE 2 Failed

SkipNow B BIERT AT R Skip, Skipf, Skipped
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Log R EE, ENEL —v Bt Logf
Parallel SHREEEE A R EGH T

Error Fail + Log Errorf
Fatal FailNow + Log Fatalf

fifi /1) Parallel W] A %CF I ZHOIFAT IS, An kit (i) .

func TestA(t *testing.T) {
t.Parallel()
time,Sleep(time.Second * 2)

func TestB(t *testing.T) {
if os.Args{len(os.Axrgs)-1] = "b" |
t.Parallel()

time.Sleep(time.Second * 2)
}

i .
$ go test -v

-—- PASS: TestB (2.00s)
==-- PASS: TestA (2.00s)
PASS

ok test 4.014s

$ go test -v -args "b"

--—— PASS: TestA (2.00s)
--- PASS: TestB (2.00s)
PASS

ok test 2.009s

)X S ALE TR B AT AT B R ARG 24,
AR — A aK 5 208 A Parallel 7 sk JFi A AR, H go test #4744 parallel 52X T 1.
8H 3 gl
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-args wETEH

-v BHFEEER

~parallel FEHfT, BIAMEA comaxErROCS -parallel 2
~run EEMEHRY, ElFARL -run “Add"
~timeout SERA R BT 5 & panic, BOAES 10ms ~timecut 1m30s
~count B, FoAMEN 1

TR AT RiEBARKAER—BF, —AAREARE, REARABEZZE—ANEHE
AkAaEAMZX, BERMNKXB4FATFRO, F4AL, SAFALE TN, RARF L0
AR, g AAT T RAA R M, hRE A AR T RME) 90% A, R LA LA

table driven

BOTIHAICHS —BE RS R iU, EHEXGHFAES . 2B, AT —
Fobn 245 R RSCHE 2 AR R AL Ay A SR I HOR FEXTER 2R

func add(x, y int) int |
return x 4 y

}

func TestAdd(t *testing.T) {
var tests = []struct {
X int
y int
expect int

{1, 1, 2},

{2, 2, 4},

{3, 2, 5},
}

for _, tt := range tests {
actual 1= add(tt.x, tt.y)
if actuval != tt.expect (
t.Errorf("add(%d, %d): expect %d, actual %d", tt.x, tt.y, tt.expect, actual)
I

}

XA 2O DR il OB g, T4 S4h, A Error BN Tik#A %
S A, DAE J T8 ELA2 R ZE S5 0 R )
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test main

e, 200k R A G AL AN T B4R AE, (H testing JFIRA setup/ teardown #ll
il R A E X —1 % K TestMain [JpR%L. go test ZBCHPITIZRE, MAHEZE
FL ARl A ]

func TestMain(m *testing.M) {

// setup

code := m.Run () // VR R

// teardown

os.Exit (code) // & os.Exit FEHFT defer

}

M.Run 23 i F BRI BRI ], (EURRIGT f) 2 AS A A4S A SO S — 4 TestMain.,

multiple definitions of TestMain

FAHAPIA A EN (suite), Hifi5H) MainStart HATHE M X2, it 541735
FHAC S, Rl SEBA [R5

func TestMain(m *testing.M) {

match := func(pat, str string) (bool, error) { /1 pat: BETEBH -run RENEESY
return true, nil // str: InternalTest,Name

}

tests := []testing,InternalTest | /) BfFER, THF

{"b", TestB},
{"a", TestA},
}

benchmarks := []testing.InternalBenchmark{}
examples i= []testing,InternalExample(}

m = testing.MainStart (match, tests, benchmarks, examples)
os.Exit (m.Run())

example

SIS e R A AR, RS AR GoDoc 5 T H A A Bh Sc#y b, &aliad kb
St ( stdout ) S5 AR output RS —BOEHIW 28 ).
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| RIAT output A, 6] BMIARMMIT. F I, FHMA AL S prinprintln, B A
Ak #) stderr.

11.2 MEEMNIR
PEREM X PAELA Benchmark J Z FRATER, [FIREIRAFAE
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ok test 1.107s

MR T L ERAAR S PATIEREMNR, HidH bench 8. EiliZE A% BN {1, K

TSR, R REAR AR O LS R

func BenchmarkAdd (b *testing.B) {
println("B.N =", b.N)

for i := 0; i < b.N; i++ {
_ = add(1, 2)

}

Fay i«

$ go test -bench .

BenchmarkAdd-4

B.N =1

B.N = 100

B.N = 10000

B.N = 1000000

B.N = 100000000

B.N = 2000000000

2000000000 0.55 ns/op
ok test 1,17s

do Ay BARIRATHEAE MK, AR A T A run=NONE 204 57 A7 3 700 3% A 49

BN LI 207 ST i, (HAT ) cpu Z28050E 241 S BR i R WL

$ go test -bench . -cpu 1,2,4

BenchmarkAdd 2000000000 0.52 ns/op
Benchmarkadd-2 2000000000 0.51 ns/op
BenchmarkAdd-4 2000000000 0.52 ns/op
ok test 3.281s

B,

HLEFEM ) F bR, BOAEHRBGL L, BOEEA R LAIMER T EYERE. W] benchtime

VR fie/ NIRRT (] S A PR R, AR (o] B i 45 2R

func sleep() f{
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time.Sleep (time,Second)
}

func BenchmarkSleep (b *testing.B) {
for i := 0; 1 < b,N; i++ {
sleep()
)
}

i th -
$ go test ~bench . -benchtime 5s
BenchmarkAdd-4 2000000000 0.51 ns/op ¢ BHAKES
BenchmarkSleep-4 5 1001927937 ns/op ¥ REAR, EiMITEE
ok test 7.103s ¥ EEEETEE B.N B
timer

AR PR B RAT — LRI, IR 2 % G A BH L TN R T A
func BenchmarkAdd (b *testing.B) {

time.Sleep (time.Second)
b.ResetTimer () /f BE

for i := 0; i < b.N; i#+ {

_ = add(1, 2)

if i =11
b.StopTimer () [ B
time.Sleep (time.Second)
b.StartTimer() /1 RE

memory

PEREI L SC O M AR PATI ], G R By N AF e, PR A7 ST I AL

W AR A o A TS RE AR

func heap() [lbyte {

3 n]
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func BenchmarkHeap (b ftesting.B) {
for 4/ v=07 4 < BANR i (

Fat -

$ go test -bench . -benchmem -gcflags "-N -1"  # ZARBAILA, WENRER

BenchmarkHeap-4 1000000 2392 ns/op 10496 B/op 1 allocs/op
ok test 2.424s

W R QAR RPUTR A/ BE E R KA

th, AP R B O R AT E R, JCiB{d H benchmem BE5

func BenchmarkHeap (b *testing.B) {
b.ReportAllocs ()
b.ResetTimer ()

for 4 o= 034 <ibuNs 1+

_ = heap()
}

11.3 RBEXR

A S T I A R A OGRS B, AU 5% (code coverage ) i JE &
ik [ B8 fAa SN —Rh B

i SR, BRI AR B S L R R R TR A8 A I i &
F, BREPATT R RE. B8 3 AEATE, DUk R A S, ke Al
iR R N A Y A .

MR, AR EIERERX AT a0, A 7 oo i 45 it — 4 A] % PGk
Farbles, Bets BAMAA B i i AR B EL, AL E ST R AR 3 Ui,
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X G £ A AR R A LR (dead code )
func TestAdd(t *testing.T) {

if add(l, 2) !=3 {
t.Fatal ("xxx")

}
LT
$ go test -cover

coverage: 100.0% of statements
ok test 0.006s

PARBUCE (5 B, AT45%E covermode Fl coverprofile 4.

o set: EHHAIT.
e count: FAFTIREL.
e atomic: PUTIKEL, LFeIFREL.

$ go test -cover -covermode count -coverprofile cover.out

coverage: 100.0% of statements
ok test 0.007s

$ go tool cover -func=cover.out

main.go:5: add 100.0%
main.go:9: main 0.0%
total: (statements) 50.0%

ik ] LAFE D S 4% h AR R RS B AT OB R B

$ go tool cover -html=cover.out

WRAS I ARG RBE, 243 RHRF
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11.4 Meelsf

| B PERE RS Y S5 AN TP AT e Ed . NS 2, DA ZE . Gl AR e
WA PATIRS B, st @05 | & UEE R, AT A X P o 5k
AR B, AR RO A AR O, TR PR . AR, fEiEtT
i Beidiad Web 332 O8R5 somb 8l rbr—Beist (el N ofE R . Bk 2 4h, FRATE o] il
FHAE S8 AR (expvar) #2148 2 538 A0 L0025 .

ZHREE LA ) Benchmark 75 .

S go test -run NONE -bench . -memprofile mem.out -cpuprofile cpu.out net/http

ok net/http 40,488s

SraAF T CPU F1 Memory Profile FAEE .
e W Bl
-cpuprofile REFATIHE A B R S -cpuprofile cpu.out
-memprofile FREAFHERERE R -memprofile mem.out
-memprofilerate RfFH BCRAERRAME, BN 512kB -memprofilerate 1
-blockprofile R R R -blockprofile block.out

-blockprofilerate PEZEA ERAHCIAE, 867 ns
do R IATHEAE M 3K, "TAHE /M5 & benchtime A%k, A #i4% A 2 &% a4 £ AF 8] .
Al A A R, s AT B A
$ go tool pprof http.test mem.out
Entering interactive mode (type "help" for commands)
(pprof) tophs
2128.96kB of 2128.96kB total ( 100%)
Dropped 261 nodes (cum <= 10.64kB)
Showing top 5 nodes out of 22 (cum >= 591.75kB)
flat flat% sum% cum  cum¥
1025.02kB 48.15% 48.15% 1025.02kB 48.15% net/http2/hpack.addDecoderNode

591.75kB 27.80% 75.94% 591.75kB 27.80% crypto/elliptic.initTable
512.19kB 24.06% 100% 512.19kB 24.06% runtime.malg
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B N1E K

0% 100% 591.75kB 27.80% crypte/elliptic. (*p256Point).p256BaseMult

0% 100% 591.75kB 27.80% crypto/elliptic.GenerateKey
o flat: {CYATPRE, AHEE I AAI AR EC
e sum: FIFRATILATH S E 2 A SR
o cum: §RiERECE AR Fit.
PR 45 849 2 alloc_space, LT VALE®4A4T45 % KAE A 4H alloc objects. top #4745 L
HEA 5%, ke “tops -cum”
T EN L EFER, [ peek fin4 51 8 FH R I .

(pprof) peek malg

2128.96kB of 2128,96kB total ( 100%)
Dropped 261 nodes (cum <= 10.64kB)

flat flat% sum$ cum cum% calls calls% + context

512.19kB  100% | runtime.newprocl

512.19kB 24.06% 24.06% 512.19kB 24.06% | runtime.malg

f6 B ARAT EAR AT $ AR I% B AR Rk B AR, AARE QORGSR
UL Tist i 44 (ST TR, A O EHSE f
(pprof) list malg

Total: 2.08MB
ROUTINE

runtime.malg in /usr/local/go/src/runtime/proc,go
512.19kB  512.19kB (flat, cum) 24.06% of Total

s 2633:func malg(stacksize int32) *g {
512.19kB  512.19kB  2634: newg := new(q)

2635: if stacksize >= 0 {

2636: stacksize = round2(_StackSystem + stacksize)

B SCFAE AN, BT sve BIE . K HARFaUHN A& R .
(pprof) web ¥ 28
(pprof) web malg " # M malg A%, HSWHER

£ OS X T&A svg %% Graphviz, 4Bk FH5 XA “wl L%
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217 XA E RIS T AR
$ go tool pprof -text -alloc objects -cum http.test mem.out

64393542 of 68470362 total (94.05%)
Dropped 199 nodes (cum <= 342351)
flat flat% sum% cum cum%
0 0% 0% 68452612 100% runtime.goexit
5136307 7.50% 7.50% 42942461 62.72% net/http.readRequest
0 0% 7.50% 31091053 45.41% testing.(*B).launch
0 0% 7.50% 31091053 45.41% testing. (*B).runN

ARk A, wEA “gotool pprof-h” .
FEL R GG I B4 251 A http/pprof 6.
import (

"net/http"
_ "net/http/pprof"

fune main() {
http.ListenAndServe (":8080", http.DefaultServeMux)

4o F 4k Al ServerMux, T ] mux.HandleFunc 7 i%78 /Al pprof 2 #9485 Fadk

P Y45 U5 (8] 45 € B2, ST B RIS R A Mot , fiE s A A, sR4kg @417
ﬂzo

$ go tool pprof http://localhost:8080/debug/pprof/heap?debug=1
WAL A AT PP, TR T

$ curl http://localhost:8080/debug/pprof/heap?debug=1 > mem.out
$ go tool pprof test mem.out
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121 &R

ANE M B4 P A IE T &6, siE R P AR AT aiIF T R IAE .
A Go 1.5 M % (bootstrapping ) VARG, FRATHAGACREE AR Go T, Xf
FHIFEEmMS . EOUE TR C A 1.4, H GCC SERSIE.
AXEREAHEABRETHELHFE, MELHALZM GoEZ45E Go HiFR.
AT EH gee. gdb. binutils F LB, AP Pk S AT LEAI BN,
1. TEHER

$ wget https://storage.googleapis.com/golang/gol.4.3.src.tar.gz

2. IRWEERT /usr/local
$ tar xf gol.4.3.src.tar.gz -C /usr/local

3. BARAEERNE Go 1.6, FREAZ
$ mv /usr/local/go /usr/local/gol.4.3

4. HEABBER, FF (ATORE, BB make.bash)
$ cd /usr/local/gpl.4.3/src
$ ./make.bash

5. Wi

§ /usr/local/gol.4.3/bin/go version
go version gol.4.3 linux/amd6d

Tk, T# Go 1.6 HHi%, JFH Go 1.4 dEfT4F.



1. THURE
wget https://storage.googleapis.com/golang/gol.6.src.tar.gz

2. BER

§ tar xf gol.6.src.tar.gz -C /usr/local

3, HARBER, A 1.4 &F
$ cd /usr/local/go/src
$ GOROOT BOOTSTRAP=/usr/local/gol.4.3 ./make.bash

4. i
$ /usr/local/go/bin/go version
go version gol.6 linux/amdé4

HEAGERMGEECR, BT 2 IE T2 M, JFi R Eat,

1. ERFER, HEMAMREE
$ cd

2. GBTHEDEER (848 src. bin, pkg =FEF)
$ mkdir -p go.test/src go.test/bin go.test/pkg

3. IR, FERARK

$ echo "export PATH=/usr/local/go/bin:$PATH" >> .bashrc
$ echo "export GOFATH=$HOME/go.test" >> .bashrc

$ source .bashrc

4. AHHEEE, SEHRTEN

$ go eny

GOARCH="amd64"

mBIN:"'l

mm:”ﬂ

GOHOSTARCH="amd64"

GOHOSTOS="1inux"

GOOS="1linux"

GOPATH="/root/go. test"

GoRACE:I’"

GOROOT="/usr/local/go"
GOTOOLDIR="/usr/local/go/pkg/tool/linux_amde4™
GO15VENDOREXPERIMENT="1"

CC="gca"

GOGCCFLAGS="-fPIC -m64 -pthread -fmessage-length=0"
CXX="g++"

CGO_ENABLED="1"
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5. HATEREREER
$ cd go.test/sre

6. BIEATAUNMAEER
$ mkdir demo && cd demo

7. BlEMERE

§ cat > hello.go << end

> package main

>

> fune main() {

> println (“hello, world!")
>}

> end

8. Mt
$ go run hello.go
hello, world!

$ go build
$ go install

122 TH
AT ERT T BT LT Jr i B L

go build

o i 4 R DA A YA 2 SRR A 1 PR o 2 LA S ) T A AL

F 2% TR

B A ]
-0 THITHE (FIASERESR)

-a BHEFREREE (SREE)

-p HOGEMERN cru HEE

-y EREHERAT

-n REREEGS, BT

-x SEREERTHEERS

-work SRENTHESR, THETME
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~race BAREEERE (5HF andsd )
-gcflags EEBSH
-1dflags HERSH
gctlags
B %8 Gl
- | pRusees
- SR
=1 AR E
-u #H unsafe
- BHTRRD
-m BHLER
ldflags:
28 R fil
-5 HBHeR
-w M prawr BiRES
-X BEFHRERTEE -X ver="0.99"
-H WE AR AR -H windowsgui

# % A4k go tool compile -h ; go tool link -h. % # #| src/cmd/compile & link B & 4% doc.go ..

go install

1 build ZH0H], (B2 IR25 L4 F] bin, pkg Hof. BOCHEMIE, go install L HF
RERGE, EBABMITERL T, 2 EIERERE pkg HRrP iS4,

% % buildid 4 & ST K E A0 F AR, O ILA B & B Ao T A IR S A5 PR 19) R ) R
BRELZTA, ARk EREEESORITEHSHF, £T buildid Fix, EALREELE. Ko
AR L, BATHRAS, MAFANT ZF5 6048 (842, buildid) #4384 F 624

JE 0% B A% 1 4% sre/emd/go/pkg.go
go get
5 =i L T4 (check out) ¥] GOPATH ¥ £ M5 —4 TAHEZS 0], BRIAA LKA B 5.
AEH “-u” %
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B4 iR ol
- e, R
-u B, SR
= Fl -u BE, BEEFR, TRERSIH
-t TR AR
-insecure fE/ BTTE SRS
v HHFEER
-x SREFERTHRS
go env
R e E s E SR
$ go env

GOARCH="amd64"
GORIN=""
GOEXE=""
GOHOSTARCH="amd64"
GOHOSTOS="darwin"
GOOS="darwin"
GOPATH=""
GORACE,—_J"I
GOROOT="/usr/local/go"
GOTOOLDIR="/usr/local/go/pky/tool/darwin_amd64"
GO15VENDOREXPERIMENT="1"
="clang"
GOGCCFLAGS="-fPIC -m64 —pthread -fno-caret-diagnostics -Qunused-arguments"
CXX="clang++"
CGO_ENABLED="1"

$ go env GOROOT

/usr/local/go
go clean
TEHLTAE H, BNBR SR A2t B 0 H s SO
B4 W Bl
-i : B2 go install THAY l
-r BEEERERHE
% BREERAOREESS
0 NEREENS, BRI
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12.3 47iE

PR UURIGT “go build” M, AT —HEATRISNE I 2
W] GDB IS, NG AR -geflags "-N -1" S IEJLALAAER,
AR 2T 4 R HRE AL,

package main

func test(x *int) {
printin(*x)

func main() {
% = 0x100
test (&x)

}

e

i

$ go build -gcflags "-N -1 -m"
./test.go:3: test x deoes not escape
./test.go:9: main &x does not escape

5 go tool cbjdump -s "main\.main" test

TEXT main.main(SB) test.go

test.go: 7 SUBQ $0x10, SP
test.qo:8 MOVQ $0x100, Ox8(SP)
test.go:9 LEAQ 0x8(SP), BX
test.go:9 MOVQ BX, 0(SP)
test.go:9 CALL main.test (SB)

test.go:10 ADDQ $0x10, SP
test.go:10 RET

$ ls -lh test
—rwxr-xr-x 1 1000 1000 1.1M Mar 28 2016 test

M %A, 250 -1dfalgs "-w -s" 2xiEEEREARBIBRAT 5 RABKE L, FREEW/N T I0FT
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$ go build -gcflags "-m" -ldflags "-w -s"
./test.go:3: can inline test
s /test.go:7: can inline main
./test.go:9: inlining call to test
./test.go:

. /test.go:

3 test x does not escape

W0 w W <1 W

: main &x does not escape

§ go tool objdump -s "main\.main" test
objdump: disassemble test: no symbol section

$ 1s -1h test
-rwxr-xr-x 1 1000 1000 720K Mar 28 2016 test

RIS B 3Ll i) T, X TP A T SO A T -

S upx -9 test
Ultimate Packer for eXecutables
Copyright (C) 1996 - 2013
UpxX 3.91 Markus Oberhumer, Laszlo Molnar & John Reiser Sep 30th 2013
File size Ratio Format Name

737024 -> 244876  33.22% linux/E1fAMD' test

Packed 1 file.

XM miE

Bi12xE T A

P3¢ X4 i (cross compile ), JEFETE—AF6 F ik HAWSE & R 69 o] S0 301k -
X UNIX-like ¥ & A GRAR T EE, A FRAT~J 18168 F Mac sl H Al s i #1055

A Go 2L A2, A X SiFZa . HAidi ] GOOS. GOARCH B s 455 H

B 6 R AT

$ go env GOOS
darwin
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$ go build && file test
test: Mach-O 64-bit executable x86_64

$ GOOS=linux go build && file test
test: ELF 64-bit LSB executable, x86-64, version 1 (SYSV), statically linked, not stripped

$ GOOS=windows GOARCH=386 go build && file test.exe
test.exe: PE32 executable for MS Windows (console) Intel 80386 32-bit

T go install f5% K HARF 6 B FEFARIERE , BER go build 15 UCHRAIL 58 3 4 it .

$ GOOS=linux go install std
$ GOOS=linux go install cmd + £EFFATESE, T%

EE: AXHBERLHF CGO,

FHHRmIF

FRAEFCAS ] runtime.GOOS #EFT WA, 4 iF e A 8wt S H5 SO 0 S 4mie .
BLIRA C M4 ds S B2 8, BT XA )y B T4,

Fik—: FEEMEAME BT 304 B

main.go

package main

func main() {
hello()
}

hello_darwin.go
package main
func hello() {
println("hello, mac.™)

}

hello linux.go

package main
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func hello() {
println("hello, linux.")
}

i GOOS X4, FA B0

$ GOOS=darwin go build -x
compile ... -pack ./hello darwin.go ./main.go

$ GOOS=linux go build -x
compile ... =-pack ./hello Iinux.go ./main.go

2 1R A 2 VLB L A TR SCAF AT i AR S AT LAFE BIAR 22Uy 3 F 44 -

$ 1s /usr/local/go/src/runtime/sys *

Sys_arm.go sys_darwin arméd.s sys_linux 386.s sys_linux ppc6dx.s
sys arm64.go sys_dragonfly amdé4.s sys linux amd64.s sys_mips64x.go
sys_darwin 386.s sys_freebsd 386.s sys_linux arm,s sys_nacl 386.s
sys_darwin amdé4.s sys_freebsd amd64.s sys linux arméd.s sys_nacl amd64p32.s
sys_darwin arm.s sys_freebsd arm.s 5ys_linux mipsé4x.s sys nacl arm.s

A% PR GOOS #F, #ETuliw £ GOARCH, H4fitft—,
Fk T AEH build 4iiRHE4 .
SHSCEA K ZRASERL, build iR 24 MAIFA: MR S RREH T E R
B, E—HETADRX o ZhA, HEH S B EmRE.
a.go

// +build windows
e -- WPREST
package main

func hello() {
println("hello, windows.")
}

b.go

// +build linux darwin

package main
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func hello() {
println("hello, unix.")
}

AN % build 184, FRZA AND &0, fEH—4E4S M, SHER OR &K,

71 AND, JRILSF#R NOT.

// +build linux darwin
// +build 386, lcgo

LT

(linux OR darwin) AND (386 AND (NOT cgo))

Bk GOOS. GOARCH #b, A Hl &4 i ds . A5 % .
// +build ignore
// +build gcego
// +build gol.5
® %iFmis B, 3 BikARAE & go/build A%
FiE= MHAE X tagdg e
FRE X build $§450, Wl @417 tags 28638 A i€ X364 .

main.go
package main
func main() {
hello()
}

debug.go

// +build !release
package main

func hello() {
println ("debug version.")
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release.go

// #build release
package main

func hello() |
println("release version.")

}

log.go

// #build log
package main

func init() {
println("legging ...")
}

s 24 A€ SORIF, =R IT.

$ go build && ./test
debug version.

$ go build -tags “"release log" && ./test

logging ...
release version.

S

S, MU go generate f A FIIMIERS L, FRHTA “go:generate” TERF, HEHL
Hrr a2 I AT,

o (A WNAE .go PRSI,

o AL “//igo:generate” 3k ( UBIELLIFARERZHE )

o BRASSCFRI A £ 4% generate 74 .

o (S ERFAETAT

o WR AT go generate A% .

o RN PR B A AT .

o HfTiAT, HETEZL LIRS A T .
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GOWETHRIFE R

R R R R NI R E R, FTHHSE L A B b A S . HLAnTE R A R
W — S P ARG RS . BRIZSE, AT IR 58 iUk T AR AR AU es
(ERLZRITNEE ), sOR BERSCIFFE O IREY (resx iR ABTIR ) 25 TR,

a.go

//go:generate echo $GOPATH
//go:generate 1s ~-lh

package main
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>