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HERFRT
Z¥# Go

Centos

H5E, MRAEX NI RG22 L AR AKE Centos 64 75258, W1F:

$ wget https://studygolang. com/dl/golang/gol. 13. 1. linux—amd64. tar. gz
$ tar —zxvf gol. 13. 1. linux—amd64. tar. gz

$ mv go/ /usr/local/
it & /etc/profile
vi /etc/profile
INAEE AR E GOROOT At GOBIN #jnE| PATH H

export GOROOT=/usr/local/go
export PATH=$PATH:$GOROOT/bin

BLE s, PATmALHAR
source /etc/profile
BRI EHIN  go version , IR T RZERII, WFR:

$ go version
go version gol.13.1 linux/amd64

MacOS

f£ MacOS E#% Go /i i IMksi 2 brew, 23U .

ASCRS £ s RSO (www. topgoer.cn) F - 6 -


https://studygolang.com/dl

$ brew install go
AR Aot/ I
$ brew upgrade go

W TR T EPAT, HREARBE —RSHBIR.
FIFEEFEHI G go version , HHA S NIRRT,

T# Go
~AA

Go is an open source programming language that makes it easy to build
simple, reliable, and efficient software.

BB TR, RO PE, KEBON IR LA

o Go RIHIETS .

o BHREEHE.

o WELEIFK.

o LT, NI

o fiVE, IRARE.

o HAMHARZFEHRL.

HEEH
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FERER BT AE S oL
&
01441 20165 = — n
BRXIGERIERAE Rig v & <> <
1 FE I
2 [IEFHEE [ |
e 3 FIBHT B
4 ERSE n
5 BEET x
0O asgzankEoRe LEBTRMEE 15 MK 71D >

B4

MARFKZALEEER, M4 Go  ASAHARN, FATNIAIGE KPR E A
Wg, HLEIMER—LEH, RA4s GOPATH XM T, A —BEEMLTE.

HRXEH

B, BAVEMERNRSEE A4 g0 W3R, HPEE A G EEM
K230, Wk

$ tree -L 1 go
go

F—— api
F—— bin
F—— doc
F—— 1lib
F—— misc
—— pke
— src
I— test
I_ P

FEIXZ A TARZ SCIR IR SO, BAT TR 535 A 3 o 5 S e ) 1 -
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o api: FHTFHUKE  Go  FRAINTH APl &8RS0 X BEATEL AP A8 ATF AR
B, OWE. RS, XY APIEESIRMMNT  Go  iEF APLKRHE

o bin: HTAMEZRIER S CIPATC) » B8 go . godoc . gofmt

e blog: A E 7 & h i pra E

o doc: MTAFbRAERE R HTML R aQH0RE P 3R . JATRT LUERL. godoc v 4 R 3 —4
Web 27 7R 1X 2830

o lib: FIFA7I0—LERF IR A P ST

o misc: FHF AR SeAH BI R 1 1 B A A,

o pkg: MITHHEE  Go ArdEEEMPAT ARSI (L a S5RISCH) o R, K
DRI E AN linux_amd64 (S0, BATRON T GG H 3. XIRFIRI4
PRI R (A E RGN B ARE ST . 18I go install @4,  Go &P
A BT B AT SR A AR SO A TR

o src: HTAIR  Go HE.  Go bR LH L ARAE ¥ BT A RS SO

o test: fFBAHRNAAEE  Go A B B FrA AH O S

HEZE
PRAT e 2 BRI B B IR AR B RAT 4, AT

« GOROOT: Go HMIHHZ.
o PATH FHihn  $GOROOT/bin : Go M bin FNEAFBTHAT M, FRATHEAMA
$PATH  J&, ARkhi TR ILGm %G ) e SCE i aT DB e dr 4T o

WA 2K PEEA NI DL S, $GOBIN  NHEAAAWe, #Ih:

bin/ $1s
go gofmt

e go: Go iEHIAH,
« gofmt: fUREH% =1L T A,

KU FRATTRINIE  $GOBIN A ZF $PATH )5, YR¥AT  go version w2 JGmtal LA
B B0 N [ H 2

d:: MacOS Hi brew 7% (1) g A 75 2

TBAERR

AR M BRSO (www. topgoer.cn) # ¢- 9 -



PRILAEHIE Go 2ttt T, WEniE Go WIRISEELEME T, 1RE A8, RIS AR mOwt e ,
#2227 Gol.11+ FIFFE Go Modules KI1EH T ZEFE1T.

T & Go Modules
g ik

fEit %, Go Mfki & T A LIRAL A% —, 4 dep. 4 glide. # govendor.. %k
BRI, FURSRRR TR, R AERES, MEE AN ARG %

M{E Go modules [IER MK FiEH —0 dep KIWH, AIE EHARY, &~ Go [—
ANEITEIHETE, HWEZE N T iR Go 1EMCHVE BT TH I a8, i 4k X B LT BT a1
ANH#AINA dep HiEMEARK Go B 7 MBS FRR TR T .

{HRTTEARR], BRI 4, Russ Cox R T Go modules, iX[#a]
H AR T ER, IEXYET 8. KRE—FiAN Go team SZTERKFIE . KM#E T, ENMH
MEESAFT — . FRICAF UM B IR 2 AER _EER Russ Cox 7KL, &R e B k5 R0 4
FHEHRAREN, TeiEEE—EHEE T Go 5 1B 7l & 2 T HADIE 5 M4k

R, wa, HERI) T, Go modules BBt NE T THEEY, 5 Go WRIR4E5 &, LLHTH B
GOPATH Zfs 2k KeRA IAER], 10 HEEIRAE 7 GOPROXY [AFEAME G 1 [ AT 1) SRR 7 ]

H

I

T#E Russ Cox

fE_ESCPAR B Russ Cox Z#ENE, Al Go IXAIUH H U R AZ ER LRI, HEZEHE
ZIWREILE 2 (M 2019 4 09 H 30 HATKE) -

Russ Cox it Go BUEMEMN CKEMiZHIEZ /T Go HIEfE A2 Rob Pike, {H&NT i H
T A ANAS R B AT LB T T 36 [, AR B e R T, BT A IEAE B HT A AL,
ABAEREESS Go AR .

Russ Cox HI/N NREIAH 250, & il 0 A B AR IRy, X it 2 vt Al —32 1 Go
modules FIRESHLARE T B A KIEH A R, SRR RN, HFSCWIEN S T Go
modules RIFHHSLARIL T, Fr LUK R B “Ia” @2 n] BURAZ 1, 2R LR
UE—NIH B N — M — A7 A AR R

BIEEAAT A

FERTIRATEZ T#E] Go M E B I it 2T RINTIE LRI, B IR
B —MREREE S, fln:$
SRIE AT i 2

mkdir ~/go—application & cd ~/go—application

AT RS A b RSO (www. topgoer.cn) 47 10 -



$ mkdir go—gin—example && cd go—gin—example
$ go env —w GO111MODULE=on
$ go env —w GOPROXY=https://goproxy. cn, direct

$ go mod init github. com/EDDYCJY/go—gin—example
go: creating new go.mod: module github. com/EDDYCJY/go—gin—example

$ 1s
go. mod

o mkdir xxx && cd xxx : GIEIFIEBITIH HZ R,
e go env —w GOI1IMODULE=on : FTJF Go modules Jf5¢ (HAI/E Gol.13 hEAE N

auto ) .
e go env -w GOPROXY=... : ¥ & GOPROXY fCH, ix B EE LB /ME, H— i
https://goproxy.cn , ERHEFZHEHBM—NRKFER Go B, wTLIA R
R RARIOAN o] 5, 55 = AR direct , B —MEEKN fallback &5, & HI/EH
T 7R Go TERI UL 18 B f 15 2% [ U5 BB A IV bk 254 (HLdn GitHub

%) .

e gomod init [MODULE PATH] : #¥J#hitk Go modules, ¥ 44 % go.mod XX, F
BFEREARIZ  MODULE_PATH  3H'S MBS NBSAE, AR URYE B BB g 12 .

FEHAT T ERPBIE, PG TAFCEM, BAHTIF go.mod  XMFEHE, WIT:

module github. com/EDDYCJY/go-gin-example

go 1.13

BOARD  mo.mod | SCRFELEERFHAE, —AMEHAHIBE A BN Go ¥ & IR
EAtfER

o A go get  HHUBTHIMI
o FHNECHIRRA (RS tag): go get golang. org/x/text@latest
o FHYL master X HIEHHT commit:  go get golang. org/x/text@master

o frlit tag N v0.3.2 ) commit:  go get golang. org/x/text@v0. 3. 2

ARSI HB R SCRS (www. topgoer.cn) - 11 -


https://github.com/latest
https://github.com/master
mailto:text@v0.3.2

o $iHY hash ;y 342b231 (] commit, &SRy v0.3.2:  go get
golang. org/x/text@342b2e
go get —u  EETILA KN
go mod download — F#; go.mod U H i BH H BT A Hst
go mod tidy  EEHEIA (KM
go mod graph  EAEIA ML
o Ml gomod init ‘£ go.mod 3 (Go 1.13 rhifi——AT LA R go.mod 3¢
PHI) A 2)
e i go mod edit w4 go.mod 1}
o H  go mod vendor FHILARIFTAMKE (FL 1 Go modules IETER L Vendor [
=)

e H  go mod verify KI—EHUESHEESGT

H A H OH

X /N EEUREN N Go modules fERfE FHBHE, R EARRIMER, A B IRE80 5 A E)
%, NANTERHET S AW Go modules HIFIIR M.

e BRI E 7 R wiki/Modules.
FiE Gin 2%
Y IR

Gin is a HTTP web framework written in Go (Golang). It features a Martini-like
API with much better performance - up to 40 times faster. If you need
smashing performance, get yourself some Gin.

Gin £ Go JFRM—AMMHESE, 24 Martinier (¥ API, /N5, S, MR %,
WEFE N httprouter KPERESE R T 40 fi.

zH

FATEZIWINGIENER)  go—gin—example  HZETF, fEaAAT FHATWI Fan4:

$ go get —u github. com/gin—gonic/gin

go: downloading golang. org/x/sys v0.0.0-20190222072716-a9d3bda3a223
go: extracting golang. org/x/sys v0.0.0-20190222072716-a9d3bda3a223
go: finding github. com/gin—contrib/sse v0. 1.0

go: finding github. com/ugorji/go v1.1.7

go: finding gopkg. in/yaml.v2 v2.2.3

SRS A B R SCRS (www. topgoer.cn) - 12 -


https://github.com/342b2e
https://github.com/golang/go/wiki/Modules
https://github.com/julienschmidt/httprouter

go: finding golang. org/x/sys latest
go: finding github. com/mattn/go-isatty v0.0.9
go: finding github. com/modern—go/concurrent latest

go.sum

R ER R E T ZEXT, KA TA go.osum XM, WIF:

github. com/davecgh/go—spew vl1.1.0/go. mod hl:J7Y8YcW...

github. com/davecgh/go—spew v1. 1. 1/go.mod hl:J7Y8YcVW. ..

github. com/gin—contrib/sse v0.0.0-20190301062529-5545eab6dad3 hl: t8FVkw33L+wilf2
QiWkwOUV77qgRpcH/ JHPKGpKa2E8g=

github. com/gin—contrib/sse v0.0.0-20190301062529-5545eab6dad3/go. mod hl:VJOWA
2...

github. com/gin—contrib/sse v0.1.0 hl:Y/y1/+YNO..

go.sum  SCPFVEANZ B 1 AT H B B BB T A AR AS, IS I T AR LR
A SHA-256 M A {E L% Go 1E4 I AT CRUEIIT H P it AR LA B pRCA AN 2 BB T

go.mod

BEARBAT T H TR,  go.mod  MFRASHIEARNE, RATHEESR, WT:

module github. com/EDDYCJY/go—gin—example
go 1.13

require (
github. com/gin—contrib/sse v0.1.0 // indirect
github. com/gin—-gonic/gin v1.4.0 // indirect
github. com/golang/protobuf vl.3.2 // indirect
github. com/ json—iterator/go vl.1.7 // indirect
github. com/mattn/go—isatty v0.0.9 // indirect
github. com/ugorji/go v1.1.7 // indirect
golang. org/x/sys v0.0.0-20190927073244-c990c680b611 // indirect
gopkg. in/yaml. v2 v2.2.3 // indirect

FARASESER A 1 oA, B2 HoRIAR TG SR AlE,  go.mod  SCAFSUARAE T AT 445 B,
Shr b go.mod  SCMHEJEH T Go modules I H AT B E B SO, B E IR
THEHE (Rt A ETEEED BIeE R, AT —AEhiE Tk, HETA LT 5 Ashia:

AT RS A B R SCRS (www. topgoer.cn) - 13 -



« module: T XCYATTH MRS 1Z

« go: FATHETHN Go M.

+ require: FTIHE —AMREE IR

o exclude: FIT M AP HERR—ANREE ORI A .
 replace: HJ TR —MRESSRAE H )y 53 o — MEHRCA o

RATREE 22 BE R indirect  @AFAZRP,  indirect  WEERMEBKG, MHLIEH
EAKH

WK
WME—  test.go U

package main
import ”“github. com/gin—gonic/gin”
func main() {
r := gin. Default ()
r.GET(”/ping”, func(c *gin. Context) {
c. JSON (200, gin. H{
“message”: “pong”,
)

b
r.Run() // listen and serve on 0.0. 0. 0:8080

$#4T  test.go

$ go run test.go

[GIN-debug] GET /ping ——> main. main. funcl (3 handlers)
[GIN-debug] Environment variable PORT is undefined. Using port :8080 by default
[GIN-debug] Listening and serving HTTP on :8080

Pilm  $HOST:8080/ping , # iR {"message”:”pong”}  NIIEH
curl 127.0.0.1:8080/ping

I, BATRIRR R AMYPP AT HIEA TR T .

A% SR B R SCRS (www.topgoer.cn) i 4E- 14 -



FE—8

NIRITERAT 7414 $ go get —u github. com/gin-gonic/gin  J&, HWMIEFR T
g0. mod A, R

require (
github. com/gin—contrib/sse v0.1.0 // indirect
github. com/gin—gonic/gin v1.4.0 // indirect

ek go.mod  HP)  github. com/gin—gonic/gin &  indirect 1R, X&
SRAKI, N FRATRI N R P 2 Lhr 9 S T gin server /U157, SR, B4
Jple, TER MR H R AT R a4

$ go mod tidy

ZAn & BRI AEBEHEIAA PRI, EEKEM, $UT/E go.mod  UHFNEN:

require (
github. com/gin—contrib/sse v0.1.0 // indirect
github. com/gin—gonic/gin v1.4.0

" LAES]  github. com/gin—gonic/gin O T B, M2,
5%
S YN e

e go-gin-example

FASRICAS

¢ Gin
¢ Gin Web Framework

o T Go Modules # goproxy.cn

A SR8 RSO (www.topgoer.cn) f - 15
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xT
BER

o H—fR: 2018 4F 02 H 16 HRAiH
o FHTR: 2019 4F 10 H 01 HEEMOC

-

ISR AEATEE W BRAR R, XWGUAE issues BEATIR M BRST TABIEE W, W R 5 X e /A Bl B,
XM Star, xHEHE R M AL
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https://github.com/EDDYCJY/blog

Gin##:Blog API's

Ginf&%EBlog API's

B%

B, £ MIEIH T IaRT, KE#ELE T

o FEFPHISCARBCE ST, fFng?

o APl ISR IS gR A AERZ P TP, Sadns ?

o db FMAHERIEL  Open , WA —EH, ig?

o R TUEAISH, WHECE - B2HE, HFy?

WAREBUE AT v, XL R RAGEARTT L, Oy 1R e, APk — ks
BeESCAFRI P, HETHECK A viper, B XGEURARAKAT LU T — T, BB TGS UG 1%
fioh 38 - 351

ERARFIEN go-ini/ini, EH TR . RS- IR BB 5 EE OOk, R
J5 e THT PRI 2 o

ASCHAR

o H AR API RIS AL.
o 5ER—/ Demo .

o VUHiE Demo Jirih K FIR AL

T AMYIIEALIR B
BIha4e I H B 3%

fEpl—=A, FAWIEEH T4 go-gin-example  TIH, T RILAMITHEIRELHH W T
ER Sy P

go—gin—example/
F—— conf
F—— middleware
F—— models
F—— pke

SRS b R SCRS (www. topgoer.cn) - 17 -
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Gin##:Blog API's

F———— routers

L—— runtime

o conf: T lcE X1
« middleware: % /H a4
o models: W i R

v

e pkg: F=T7H
o routers 24 AL
o runtime: N FHiz47HEdE

%11 Go Modules Replace

19+ go.mod LA, HiHE replace  ECEI, 401°F:

module github. com/EDDYCJY/go—gin—example
go 1.13
require (...)

replace (

github. com/EDDYCJY/go—gin—example/pkg/setting => ~/go—application/go—gin
—example/pkg/setting

github. com/EDDYCJY/go—gin—example/conf => “/go—application/go—g
in-example/pkg/conf

github. com/EDDYCJY/go—gin—example/middleware => ~/go—application/go—gin
—example/middleware

github. com/EDDYCJY/go—gin—example/models => ~/go—application/go—gi
n—example/models

github. com/EDDYCJY/go—gin—example/routers => ~/go—application/go-g
in—example/routers

)

AR AR N A B kN replace  FCEIN, B SeRER BIIRAVE K K
GhEREE 5] 4% ( github. com/EDDYCJY/go-gin—example/xxx ) , [iXAMEIIE & HEE
PERE, REAHINETE TR, HEFERH  replace W HAR @ IR, X
FEF- 5 T DA R A AR SR sz B 14y ) R

H: BEEFH—ANRMNABER, REFEEIE go.mod UHEFH—% replace (R
AEREMR) , WRRRT , BagwENSHIAMRE, RABFHAER.

BIRE TR B FE e
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Gin##:Blog API's

e blog  H¥EEE, AN utf8 general ci  , £ blog  HIEET, BT
*®

1. HRER

CREATE TABLE blog tag (
"id” int(10) unsigned NOT NULL AUTO INCREMENT,
“name varchar (100) DEFAULT °° COMMENT ’ #2544 8K,
“created on int(10) unsigned DEFAULT ' 0° COMMENT ’ 6/ #EI) (8],
“created by varchar (100) DEFAULT °° COMMENT ’ 6z A’ ,
‘modified on" int(10) unsigned DEFAULT 0’ COMMENT ’ & cit}ia]”,
"modified by varchar(100) DEFAULT '’ COMMENT ' f&i&t A\,
“deleted on int(10) unsigned DEFAULT 0,
“state tinyint(3) unsigned DEFAULT ’1° COMMENT IR ONZEH. LANBER,
PRIMARY KEY (" id)

) ENGINE=InnoDB DEFAULT CHARSET=utf8 COMMENT=" & friis s ;

2. XER

CREATE TABLE blog article (
“id  int(10) unsigned NOT NULL AUTO INCREMENT,
“tag id  int(10) unsigned DEFAULT ' 0’ COMMENT ’ #r%51D,
“title varchar(100) DEFAULT °° COMMENT ° &k,
“desc’ varchar (255) DEFAULT °° COMMENT ° f&jiA’,
“content text,
“created on int(11) DEFAULT NULL,
“created by varchar (100) DEFAULT ’° COMMENT ’ iz A\,
"modified on  int(10) unsigned DEFAULT ’ 0’ COMMENT ’f&&stista]”,
"modified by varchar(255) DEFAULT ’° COMMENT ’ &g N\,
“deleted on int(10) unsigned DEFAULT ’0’,
“state  tinyint(3) unsigned DEFAULT ' 1’ COMMENT " IRZ& ONZEF 1A,
PRIMARY KEY (" id")

) ENGINE=InnoDB DEFAULT CHARSET=utf8 COMMENT=" &4 3 ;

3. IER

CREATE TABLE blog auth (
"id  int(10) unsigned NOT NULL AUTO INCREMENT,
“username varchar (50) DEFAULT °° COMMENT k5’
"password varchar (50) DEFAULT ’° COMMENT ’ %513’ ,
PRIMARY KEY ( id’)

) ENGINE=InnoDB DEFAULT CHARSET=utf8§;

ARSI B RSO (www. topgoer.cn) - 19 -



Gint%#:Blog API's

INSERT INTO blog . blog auth  (id, "username , password ) VALUES (null, ’tes
t’, ’testl123456’ ) ;

HEWEHEER
£ go—gin—example MAHXTF, Fill  go-ini/ini  MIHHE, WF:

$ go get -u github. com/go—ini/ini

go: finding github. com/go-ini/ini v1.48.0

go: downloading github. com/go—-ini/ini vl. 48.0
go: extracting github. com/go—ini/ini v1.48.0

BT RBATT B SRS HECE X F, /£ go—gin—example ] conf  HETH
& app.ini XM, BAHNERE:

#debug or release

RUN_MODE = debug

[app]
PAGE SIZE = 10
JWT SECRET = 23347$040412

[server]

HTTP_PORT = 8000
READ TIMEOUT = 60
WRITE TIMEOUT = 60

[database]

TYPE = mysql

USER = #¥& 2K 5
PASSWORD = #i#5 FE %65
#127. 0. 0. 1:3306

HOST = 4 FE 1P : B¥E PEdi 11 5
NAME = blog

TABLE_PREFIX = blog

ASTHHARCEN setting FEH:, £ go—gin—example [ pkg HIEFH
#  setting Hzx (EEF replace BtE) , ¥  setting.go X, BAHNE:

package setting

import (

”

”]_Og
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“time”

”github. com/go-ini/ini”

var (
Cfg *ini.File

RunMode string

HTTPPort int
ReadTimeout time.Duration

WriteTimeout time.Duration

PageSize int
JwtSecret string

func init() {
var err error
Cfg, err = ini.Load(“conf/app. ini”)
if err != nil {
log. Fatalf (“Fail to parse ’conf/app.ini’ : %v”, err)

LoadBase ()
LoadServer ()
LoadApp ()

func LoadBase() {
RunMode = Cfg. Section(””).Key ("RUN MODE”).MustString (“debug”)

func LoadServer () {
sec, err := Cfg. GetSection(“server”)
if err != nil {
log. Fatalf (“Fail to get section ’server’ : %v”, err)

HTTPPort = sec.Key ("HTTP PORT”).MustInt (8000)

ReadTimeout = time.Duration(sec.Key ("READ TIMEOUT”).MustInt(60)) * time.Seco
nd

WriteTimeout = time.Duration (sec.Key ("WRITE TIMEOUT”).MustInt (60)) * time.S
econd

}
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func LoadApp() {
sec, err := Cfg. GetSection(“app”)
if err != nil {

log. Fatalf (“Fail to get section "app’ :

JwtSecret = sec.Key (“JWT SECRET”).MustString(”!@)*#) !@Ut@x!@!)”)

PageSize = sec.Key ("PAGE SIZE”).MustInt (10)

2RI H 345 -

go—gin—example
—— conf

| L—— app. ini
F—— go. mod

F—— go. sum
—— middleware

F—— models
—— pkg

| L—— setting. go

F—— routers

L—— runtime

HE APl HiREE

BENIESRAGH] e ML, fF go-gin—example Y
Wil replace BCE) , #&#  code.go 1 msg. go

1. code.go:

package e

const (
SUCCESS = 200
ERROR = 500

INVALID_PARAMS = 400
ERROR_EXIST TAG = 10001
ERROR_NOT_EXIST TAG = 10002
ERROR_NOT_EXIST ARTICLE = 10003

ERROR_AUTH_CHECK_TOKEN FAIL = 20001

A RS A B RSO (www. topgoer.cn) - 22 -
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ERROR_AUTH CHECK TOKEN TIMEOUT = 20002
ERROR_AUTH_TOKEN = 20003
ERROR_AUTH = 20004

2. msg.go:

package e

var MsgFlags = maplint]string {
SUCCESS : “ok”,
ERROR : “fail”,
INVALID PARAMS : “i&RZS¥EHiR”,
ERROR EXIST TAG : " CfEAEZIRBLIR”,
ERROR NOT EXIST TAG : “iZFRZEANIELE",
ERROR NOT EXIST ARTICLE : "% X EANLALAE,
ERROR AUTH CHECK TOKEN FAIL : “TokenA¥Zkli”,
ERROR AUTH CHECK TOKEN TIMEOUT : “TokenC.EEHt”,
ERROR AUTH TOKEN : “Token4:m2kM”,
ERROR_AUTH : “Tokenfiz”,

func GetMsg(code int) string {
msg, ok := MsgFlags[code]
if ok {
return msg

return MsgFlags[ERROR]

mELAB

£ go-gin-example [ pkg HXTFHHE util
FERIEL  com  FOAKESEL, WITR:

$ go get —u github. com/unknwon/com

%50 TR REREUT 5

£ util HFEFH#E  pagination.go , BAWE:
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package util
import (
”github. com/gin-gonic/gin”

”github. com/unknwon/com”

”github. com/EDDYCJY/go—gin—example/pkg/setting”

)

func GetPage(c *gin.Context) int {
result := 0
page,  := com. StrTo (c. Query (“page”)). Int ()
if page > 0 {

result = (page — 1) * setting.PageSize

return result

%5 models init

BIR gorn kAL, W

$ go get —u github. com/jinzhu/gorm

I mysal | BEEMEOHCE, T

$ go get —u github. com/go—sql-driver/mysql

S5ERJE, £ go—gin—example ) models HEXFNHE models. go
T models  FIHIEACLAEH

package models

import (
//log//
//fm_t//

”github. com/ jinzhu/gorm”
~ “github. com/jinzhu/gorm/dialects/mysql”

”github. com/EDDYCJY/go—gin—example/pkg/setting”

2% SR B RSO (www. topgoer.cn) 4 - 24 -
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var db skgorm. DB

type Model struct {
ID int gorm:”primary key” json:”id”"
CreatedOn int json:”created on”
ModifiedOn int ~json:”modified on”

func init() {
var (
err error
dbType, dbName, user, password, host, tablePrefix string

)
sec, err := setting.Cfg.GetSection(“database”)
if err != nil {
log. Fatal (2, “Fail to get section ' database : %v”, err)
1

dbType = sec.Key (“"TYPE”). String ()

dbName = sec. Key ("NAME”). String ()

user = sec. Key (“USER”). String()

password = sec. Key ("PASSWORD”). String ()

host = sec. Key ("HOST”). String()

tablePrefix = sec.Key ("TABLE PREFIX”).String()

db, err = gorm. Open(dbType, fmt.Sprintf ("%s:%s@tcp (%s)/%s?charset=utf8&parse
Time=True&loc=Local”,
user,
password,
host,
dbName) )

if err !'= nil {

log. Println (err)

gorm. DefaultTableNameHandler = func (db *gorm.DB, defaultTableName string) s
tring {
return tablePrefix + defaultTableName;

db. SingularTable (true)
db. LogMode (true)
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db. DB (). SetMaxIdleConns (10)
db. DB (). SetMaxOpenConns (100)

func CloseDB() {
defer db. Close()

MEIE B3 B

E A A HE S AR e sk, b FATIT A% S Demo !

%5 Demo

7 go-gin—example R  main.go TENBEIICMHE (HELE
~Demo, TEEIKFHEE, 5NN

package main

import (
”fmt
"net/http”

”

”github. com/gin—gonic/gin”

”github. com/EDDYCJY/go—gin—example/pkg/setting”

func main() {
router := gin.Default ()
router. GET (“/test”, func(c *gin. Context) {
c. JSON(200, gin. H{

"message”: “test”,

1)

b
s := &http. Server{
Addr: fmt. Sprintf (”:%d”, setting. HTTPPort),
Handler: router,
ReadTimeout: setting. ReadTimeout,
WriteTimeout: setting. WriteTimeout,

MaxHeaderBytes: 1 << 20,

2R SR B RSO (www. topgoer.cn) 4 - 26 -
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s. ListenAndServe ()

#4T go run main.go , BEMSIT B LA

[GIN-debug] [WARNING] Creating an Engine instance with the Logger and Recovery m

iddleware already attached.

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ

ction.

- using env: export GIN MODE=release

- using code: gin. SetMode (gin. ReleaseMode)

[GIN-debug] GET /test ——> main.main. funcl (3 handlers)
FEANIAT  curl 127.0.0.1:8000/test , K& LTIRFE  {“message”:"test”} &

A, BATKEH—T Demo Frif KRIAITHRA!
PR
o fmt: SZELT ML CiBF printf Ml scanf (4% 04k 1/0. #%=01bshiE Cverb’) JEH CiE
BB
o net/http: F&ALT HTTP % 5 b A1 AR 25 ding A SZER
Gin
o gin.Default(): i\l Gin # type Engine struct{...} , BH®% RouterGroup ,
MY TAE—ESHE  Handlers , W LLJEHASR & & 25110 2% B DU RO pR & A a4 45
o router.GET(...){...}: BIEAFK HTTP F¥k4lE R Handlers 1, tH37#F POST.
PUT. DELETE. PATCH. OPTIONS. HEAD %% i Restful 77
e gin.H{...}: #Z&—" map[stringlinterface{}
o gin.Context:  Context J& gin W LRI, ERTFRAEA R LR E,
FHA . WAE JSON &R M JSON #3KR4E, £ gin & KE  Context I
1%, BanIRATTE

¥) DefaultQuery . Query . DefaultPostForm .  PostForm %%

&http.Server fil ListenAndServe?

1. http.Server:
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type Server struct {
Addr string
Handler Handler
TLSConfig *tls. Config
ReadTimeout time.Duration
ReadHeaderTimeout time.Duration
WriteTimeout time.Duration
IdleTimeout time.Duration
MaxHeaderBytes int
ConnState func(net.Conn, ConnState)
ErrorLog *log. Logger

« Addr: HWri¥) TCP #hiil, #30A 8000

« Handler: http fJfi, SZfi N ServeHTTP , FTACLBEFEFEMAN HTTP ik

» TLSConfig: “ZZ4ALim/=wl (TLS) Ml E

« ReadTimeout: fuiFiszHL & KT [A]

+ ReadHeaderTimeout: o VFiszHUiE R Sk i) 5 K [A]

« WriteTimeout: fVF5 AR KK [H]

« IdleTimeout: “5fFH)H AR [A]

o MaxHeaderBytes: &Kk k7 Ti%l

« ConnState: & —ANFEREHRE, % - oide 4 K AR AR A I i

+ ErrorLog: #EE—/MiEf HE RS, H TR EIMTANIRE RS % R
KBS nil  WERIADLH SRR H B0z e (Bt ERSH D

2. ListenAndServe:

func (srv #Server) ListenAndServe() error {
addr := srv.Addr
if addr = 77 {
addr = ”:http”

1
In, err := net.Listen("tcp”, addr)
if err != nil {
return err
}

return srv. Serve (tcpKeepAliveListener {In. (knet. TCPListener)})

TR TR SS, WaWT TCP Mgk, Addr FHiRH SRR P b BEERE FIE K.
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RAEEL ST ES]  Addr  ZFEHRNIE &http. Server  FiXBEMSE, HIRAIERE
MEH &, BOELRSHWE, BFNFRANT  ListenAndServe  FlHAd—e 777k 7 £ H
Fl|  &http. Server IS EL, AATIEA BRI

3. http. ListenAndServe Al &#— ) r.Run() HXHE?

FAVEE  r.Run AU

func (engine *Engine) Run(addr ...string) (err error) {
defer func() { debugPrintError (err) } ()

address := resolveAddress (addr)

debugPrint (“Listening and serving HTTP on %s\n”, address)
err = http. ListenAndServe (address, engine)

return

IR, AR EBRAEXR, FER A TES  gin MY debug fFEER
A .

4. HNH4 Demo 44 WARNING  ?

HRBNTATLAE T Default() AL

// Default returns an Engine instance with the Logger and Recovery middleware al
ready attached.
func Default() *Engine {

debugPrintWARNINGDefault ()

engine := New()

engine. Use (Logger (), Recovery())

return engine

REWLEREBIMNER T, CEWnT HE. WE SRR 51 %52, I+ HAEFLIH
7 debugPrintWARNINGDefault () , Tfi'E BSR4 Hi%4T H &

func debugPrintWARNINGDefault () {
debugPrint C [WARNING] Creating an Engine instance with the Logger and Recove
ry middleware already attached

")
}

M 4h—/ > Running in “debug” mode. Switch to “release” mode in production. , /&

IBATHAURR, AR, CEREIFREET =), 24 N BN ST B E i E .
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5. Demo f) router.GET ZER{HMNWI T UAAEAE  main G2

TAIRBL router. GET  ZEFHMN, 7 Demo ST main A, BRIERH
B, AT IX 2 |

£ go-gin—example [ routers HxxH# router.go X, BAHWE:

package routers

import (
”github. com/gin—gonic/gin”

”github. com/EDDYCJY/go—gin—example/pkg/setting”
func InitRouter () *gin.Engine {
r := gin. New()
r. Use(gin. Logger ()
r. Use(gin. Recovery())
gin. SetMode (setting. RunMode)
r.GET(”/test”, func(c *gin. Context) {
c. JSON (200, gin. H{
"message”: “test”,
9]
P

return r

B4 main.go  WISCAFAER:

package main

import (
”fmt
"net/http”

”

”github. com/EDDYCJY/go—gin—example/routers”
”github. com/EDDYCJY/go—gin—example/pkg/setting”
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func main() {

router := routers. InitRouter ()

s := &http. Server{

Addr: fmt. Sprintf (”:%d”, setting. HTTPPort),
Handler: router,

ReadTimeout: setting. ReadTimeout,

WriteTimeout: setting. WriteTimeout,

MaxHeaderBytes: 1 << 20,

s. ListenAndServe ()

AT H A

go—gin—example/

F—— conf
| L—— app. ini
F—— main. go

F—— middleware
F—— models

| L—— models. go
—— pkg

N

| | F—— code. go

| | L—— msg. go

| I— setting

| | L—— setting. go
| L— util
| I

I— routers

| L—— router. g0

F—— runtime

pagination. go

HERS, PUT  curl 127.0.0.1:8000/test B & IEAAIRIE .,

T, AT LIRATH Demo Vi REAT B, TT AR %A !
2%

& RIRBUES

« go-gin-example
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xT
BER

o H—fR: 2018 4F 02 H 16 HRAiH
o FHTR: 2019 4F 10 H 01 HEEMOC

)

ISR AEATEE M BRAR R, XGUAE issues BEATIR M BRST TABIEE W, W SR E X e /A Bl B,
XM Star, XHEHE R P AL

RE AT
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Ginf&%EBlog API's

« Gin: Golang fI—/MyHESE, MEREM .

« beego-validation: A7RH 1 beego MERIGIELE, 3 Y,
o gorm, XJHFR N GIALFH ORM HESE, Ji Y

o com, —A/PNMEMTHA.

A3CH R

o SEMR IR 1 E XN S

SEXH:O2020-12-27 13:26:30 E#H

AN IR SR E A, RATE A, — B OO S R R, A BRATE L TF %
I !

o JRERZFIFE: GET(“/tags”)

. W% POST(“/tags”)

o HEHEEMZE: PUT(“/tags/:id”)

o M ER%: DELETE(*/tags/:id”)

9 5 BR H 25

THGOE BB SCIFIB4, 6 routers FHIE  api  H3E, RATLREE A API KR
A, IFE api  MHTE vl H, FOFTE tag.go  UMF, BEANE:

package vl
import (
”github. com/gin—gonic/gin”

)

/S RRE N
func GetTags(c *gin.Context) {
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/B E RS
func AddTag(c *gin. Context) f{
}

/B FRE
func EditTag(c *gin.Context) {
}

/MR X RS

func DeleteTag(c *gin. Context) f{
}

FATH routers N router.go I, BECCHNEA:

package routers

import (
”github. com/gin-gonic/gin”

“gin-blog/routers/api/vl”
“gin-blog/pkg/setting”

func InitRouter () *gin.Engine {
r := gin. New()

r.Use(gin. Logger ())
r. Use(gin. Recovery ()
gin. SetMode (setting. RunMode)

apivl := r.Group("/api/vl”)

{
/IR F 5T 7
apivl. GET (“/tags”, vl.GetTags)
/IR
apivl.POST (”/tags”, vl.AddTag)
/BRI E b
apivl. PUT (“/tags/:id”, vl.EditTag)
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//HIBR 15 E b
apivl. DELETE (”/tags/:id”, vl.DeleteTag)

return r

2T H L

gin-blog/

F—— conf

| L— app. ini
F—— main. go

F—— middleware

F—— models

| L—— models. go
—— pkg

N

| | —— code. go

| | L—— msg. go

| F—— setting

| | L—— setting. go

| L— util

| I

I— routers
—— api

|

I

| L—— tag. go
| L—— router. g0

F—— runtime

IR BE R A AR Th

F 24417, AT go run main.go , KA HHEUUE A EM D)

pagination. go

$ go run main. go

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ
ction.

— using env: export GIN MODE=release

- using code: gin. SetMode (gin. ReleaseMode)

[GIN-debug] GET /api/vl/tags ——> gin-blog/routers/api/vl. GetTags
(3 handlers)
[GIN-debug] POST /api/vl/tags ——> gin-blog/routers/api/vl. AddTag
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(3 handlers)

[GIN-debug] PUT /api/vl/tags/:id —> gin-blog/routers/api/vl. EditTag
(3 handlers)
[GIN-debug] DELETE /api/v1/tags/:id —> gin-blog/routers/api/vl.Deletel

ag (3 handlers)
IBAT R, IARRA R 1 FFaa R B RATHIEE D !

TRKHE

ERMATERE  validation  FUMKMBIEL, 7 )m A4 1 B2 T 3R BLAGIE

$ go get —u github. com/astaxie/beego/validation

WmERZFIEK models B8

8%  models HZEXTM tag.go , HBAXHNE:

package models

type Tag struct {
Model

Name string json: name””
CreatedBy string ~json:”created by””

ModifiedBy string ~json:”modified by”"
State int " json:”state”

func GetTags (pageNum int, pageSize int, maps interface {}) (tags []Tag) f{
db. Where (maps) . Offset (pageNum). Limit (pageSize).Find (&tags)

return
func GetTagTotal (maps interface {}) (count int) {
db. Model (&Tag{}). Where (maps) . Count (&count)

return
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1 3AIGE T A Tag struct{l ., WFT  Gorm MIEM. JH4TF T HER
P json , XFETAE ¢ JSON  FURHEmL & HEh %, AR AR

2. TRER AWMV EFRR  return , TMJEMEHRARERE, AR, HSLIRAT LA 2IME
SRR, BATCER RN IR EVE, XA EAE R RN ] U, RO
—IIEEA I T

3. AANEES db AWESRE: BATERA models BT, Bk db *gorm. DB 2
CIRDN =k 9D

I SR TR B 2R

fT9F  routers HZF VI AN  tag.go , H—RAeHSKBAREIIRKED
(CESEidrEaE:

package vl

import (
“net/http”

”github. com/gin-gonic/gin”
//”github. com/astaxie/beego/validation”
”github. com/Unknwon/com”

“gin-blog/pkg/e”

“gin-blog/models”

“gin-blog/pkg/util”

“gin-blog/pkg/setting”
)

VL3 ENPE T
func GetTags(c *gin. Context) {

name := c.Query("name”)

make (map [string]interface{})
make (map [string]interface{})

maps :=
data :=

e {

if name !=

” ”
maps [ “name”] = name

var state int = -1
if arg := c.Query(“state”); arg != 7" {
state = com. StrTo(arg).MustInt ()
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maps[“state”] = state

code := e.SUCCESS

models. GetTags (util. GetPage(c), setting.PageSize, maps)

data[”lists”]

data[”total”] = models. GetTagTotal (maps)

c. JSON(http. StatusOK, gin.H{
“code” : code,

“msg” : e.GetMsg(code),

"data” : data,

})

/T A
func AddTag(c *gin. Context) f{
}

I/ MEH K E s
func EditTag(c *gin. Context) {
}

//IHBR B s
func DeleteTag(c *gin.Context) f{

}

1. c.Query AT IRHL ?name=test&state=1 X3 URL %,
M c.DefaultQuery W|SZHEE —ERIME

2. code AEMHT e BRI, XIERGHRILFRERIG, J7 AR5
K

3. util.GetPage fRilE [ &#EK page AbFLE—HH)

4. ¢ %gin. Context J& Gin [REFEMARESS, WULEMEN T, & RuRiidE
i A e, E R, BUETE KA JSON FI 2L JSON i i

EARNIAT  curl 127.0.0.1:8000/api/v1/tags , 1IEEFHIR[EE

A {"code”:200, “data”: {"lists”:[], “total”:0}, "msg”:"ok”} , FAELERIEIELA gin
g R T

TESRBbR 2 H R O d, AT LARYE  name state . page SRIfEL KL,

S EE K@ app.ini #EATECE, DA lists . total LG IR [BIE F 43 1AL
2,

SR EHWIRER models B4
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FEN ORI 5 FTIEAREER) 2 1

19F  models HEXTFM  tag.go , B G8mM 2 NED -

func ExistTagByName (name string) bool {
var tag Tag
db. Select (“id”). Where ("name = ?”, name).First (&tag)
if tag. ID > 0 {
return true

return false

func AddTag(name string, state int, createdBy string) bool{
db. Create (&Tag {
Name : name,
State : state,
CreatedBy : createdBy,

1)

return true

9 B AT TR B B B2 R

7 routers HEX W tag.go , B (@) AddTag /i)

package vl

import (

”]_Og
“net/http”

”github. com/gin-gonic/gin”
”github. com/astaxie/beego/validation”

”github. com/Unknwon/com”

“gin-blog/pkg/e”
“gin-blog/models”
“gin-blog/pkg/util”
“gin-blog/pkg/setting”
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/[ H S E RS

func AddTag(c *gin. Context) {
name := c. Query (“name”)
state := com. StrTo(c. DefaultQuery (“state”, 707)).MustInt ()
createdBy := c.Query(“created by”)

valid := validation.Validation{}

valid. Required (name, “name”).Message ("ZIAFENT)

valid. MaxSize (name, 100, “name”).Message (" ¥R K N100F5F")

valid. Required(createdBy, “created by”).Message ("6l AAFENZT)

valid. MaxSize (createdBy, 100, “created by”).Message ("l N &K N100F75F")
valid. Range (state, 0, 1, “state”).Message ("IRE R REF0E1")

code := e. INVALID PARAMS
if ! valid.HasErrors() f{

if ! models. ExistTagByName (name) {
code = e. SUCCESS

models. AddTag (name, state, createdBy)
} else {
code = e. ERROR_EXIST TAG

c. JSON(http. StatusOK, gin.H{
“code” : code,

msg” : e.GetMsg(code),
“data” : make(map[stringlstring),

})

i Postman F POST ¥jiil  http://127.0.0.1:8000/api/v1/tags?
name=1&state=1&created by=test , % code FETHiIRE 200 M blog tag *
hREHEME, FENIER.

%5 models callbacks

{ESZIXAEME R K SR, FRHHHE THR%E, {H created on  JEIREAE, IMHIE IR
B % modified on S ASWAFTEX A A2
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NTRGOEA W, BATHESIF  models HEFM  tag.go UM, BECUHHNE (&
St 5 RIAE I 2 AN JHE)D

package models

import (
“time”

”github. com/ jinzhu/gorm”

func (tag *Tag) BeforeCreate(scope *gorm. Scope) error {
scope. SetColumn ("CreatedOn”, time.Now().Unix())

return nil

func (tag *Tag) BeforeUpdate (scope *gorm. Scope) error {
scope. SetColumn ("ModifiedOn”, time.Now().Unix())

return nil

Bk, BAEH  Postman 3§ POST 5n  http://127.0.0. 1:8000/api/vl/tags?
name=2&state=1&created by=test , K created on CLHH T !

FERXILBAES, BRBFRR:

XJET gorm [ Callbacks , FILLERBENE ARG ORISR TeEr, 1R, B
By B, MIERERESOR A, RATA R BIEE R, gorm B 1k R SRR I IR B A R B

gorm P SCHRI BRI T

o fi]7. BeforeSave. BeforeCreate. AfterCreate. AfterSave
o H#i: BeforeSave. BeforeUpdate. AfterUpdate. AfterSave
o JHi%:: BeforeDelete. AfterDelete

o Aif]: AfterFind

mEHAEONBRHEZE
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BTk, AT OSSR AR O (EditTag. DeleteTag) 5ehkiE

19+ routers  HETF vl AN  tag.go  Xff, B

S/ NEH B RS

func EditTag(c *gin. Context) {
id := com. StrTo(c. Param(”id”)). MustInt ()
name := c. Query (“name”)
modifiedBy := c.Query (“modified by”)

valid := validation.Validation{}

var state int = -1
if arg := c.Query(“state”); arg != 7" {
state = com. StrTo(arg).MustInt ()
valid. Range (state, 0, 1, “state”).Message ("IRZA R iF08k17)

valid. Required(id, ”“id”).Message ("IDAGENZE")

valid. Required (modifiedBy, “modified by”).Message ("B NAEENZ")

valid. MaxSize (modifiedBy, 100, “modified by”).Message ("Bt N &K N100FFF")
valid. MaxSize (name, 100, “name”).Message (" &M &K AN100F4T")

code := e. INVALID PARAMS
if ! valid.HasErrors() {
code = e. SUCCESS
if models. ExistTagByID(id) {
data := make (map[string]interface{})
data[”modified by”] = modifiedBy
if name !'= 77 {

data[”name”] = name

}

if state != -1 {
data[”state”] = state

}

models. EditTag(id, data)
} else {
code = e. ERROR_NOT EXIST TAG

c. JSON(http. StatusOK, gin.H{
“code” : code,
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” ”

msg” : e.GetMsg(code),
“data” : make (map[string]string),

})

/R 3B A
func DeleteTag(c *gin. Context) {
id := com. StrTo (c. Param(”id”)).MustInt ()

valid := validation.Validation{}
valid.Min(id, 1, 7id”).Message ("IDWZ-KTF07)

code := e. INVALID PARAMS
if ! valid. HasErrors() {
code = e. SUCCESS
if models. ExistTagByID(id) {
models. DeleteTag (id)
} else {
code = e. ERROR_NOT_EXIST TAG

c. JSON (http. StatusOK, gin.H{
“code” : code,

msg” : e.GetMsg(code),
“data” : make (map[stringlstring),

)

HBHAEOR models Z%

TJF  models TH] tag.go , fBHCAFAS:

func ExistTagByID(id int) bool {
var tag Tag
db. Select ("id”). Where(“id = ?7, id).First (&tag)
if tag. ID > 0 {
return true

return false
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func DeleteTag(id int) bool {
db. Where (“id = ?7, id).Delete (&Tag{})

return true

func EditTag(id int, data interface {}) bool {
db. Model (&Tag{}). Where (“id = ?”, id).Updates (data)

return true

KrEThRE

A k%, F Postman

o PUT 35l http://127.0.0.1:8000/api/v1/tags/1?
name=editl&state=0&modified by=editl , #&%& code &7i&[H 200
o DELETE Vi http://127.0.0.1:8000/api/v1/tags/l , &% code &75ik[A 200

2k, Tag M API's 58/, F—3RATHK 4G Article 1) API's 455 !
B%

& RIRBUES

« go-gin-example

xF
BEYHE R

o ¥—hR: 2018 £ 02 H 16 HkAi &
o . 2019 4F 10 H 01 H& &=

=D
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http://127.0.0.1:8000/api/v1/tags/1?name=edit1&state=0&modified_by=edit1
http://127.0.0.1:8000/api/v1/tags/1
https://github.com/EDDYCJY/go-gin-example

ISR AEATEE W BRER R, XWGUAE issues BEATIR M BRSE TABIER W, R 5 X e /A Bl B,
XA Star, XHEHE R — P AL

RE AT

Hi R SO (www. topgoer.cn)


https://github.com/EDDYCJY/blog

Gin#%#:Blog API's

Ginf&%EBlog API's

B RARR

Gin: Golang MI—/MUHESE, PEREMK .

beego-validation: A KK beego IR AIGIEE, o LY,
gorm, XFFR AN GALFF) ORM HEZE, e Y

com, —AVNSERTHA.

A3CH R

R I3 S A
e #EED

AT E LRI, JATE S TEOE!

o FREULEH|F: GET(“/articles”)

o IRWN4EE XL Z: POST(“/articles/:id"”)

o M E. POST(“/articles”)

o HHrfeE X E: PUT(“/articles/:id”)

o MFR3EE 2. DELETE(“/articles/:id”)

SR

£ routers M V1WA, ¥ article.go XfF, HANE:

package vl

import (
”github. com/gin—gonic/gin”
)

3 LES e

func GetArticle(c *gin. Context) {
1
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https://github.com/gin-gonic/gin
https://github.com/astaxie/beego/tree/master/validation
https://beego.me/docs/mvc/controller/validation.md
https://github.com/jinzhu/gorm
http://gorm.io/docs/
https://github.com/Unknwon/com

Gin##Blog API's

S/ RRENE
func GetArticles(c *gin. Context) {
}

/BT 5

func AddArticle(c *gin. Context) {
}

S/ EH K

func EditArticle(c *gin.Context) {
}

Vg [

func DeleteArticle(c *gin. Context) f{

}
FATIF routers T router.go A, BECCHNEN:

package routers

import (

”github. com/gin-gonic/gin”

”github. com/EDDYCJY/go—gin—example/routers/api/vl”

”github. com/EDDYCJY/go—gin—example/pkg/setting”
func InitRouter () *gin.Engine {

apivl := r.Group("/api/vl”)

{
LR ek
apivl.GET("/articles”, vl.GetArticles)
/IR IG5 X
apivl.GET (“/articles/:id”, vl.GetArticle)
/T &
apivl.POST (“/articles”, vl.AddArticle)
/ EHIEE K
apivl. PUT ("/articles/:id”, vl.EditArticle)
/IR TE E B
apivl. DELETE (“/articles/:id”, vl.DeleteArticle)
1
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return r

2R H R A

go—gin—example/

F—— conf

| L—— app. ini
F—— main. go

F—— middleware

F—— models

| F—— models. go

| e tag. go
—— pke

| F—-

| | F—— code. go

| | L—— msg. go

| F—— setting

| | L—— setting. go
| L—— util

L—— pagination. go

|

I— routers

| F— api

| | L— v1

| | —— article. go
|

| — tag. go

| L—— router. g0

F—— runtime

FESER B el NI B A5G, BA TR B RAIMER O !

##%%'5 models #4E
B H T

models article. go

package models

import (
”github. com/ jinzhu/gorm”

“time”

type Article struct {
Model

2% SR B RSO (www.topgoer.cn) i 4 - 48 -
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TagID int json:”tag id” gorm:”index”’

Tag Tag json: tag”

Title string json:”title”"

Desc string json:”desc”

Content string json:”content”
CreatedBy string ~json:”created by””
ModifiedBy string json:”modified by”"
State int ~json:”state””

func (article *Article) BeforeCreate (scope *gorm. Scope) error {
scope. SetColumn (“CreatedOn”, time.Now().Unix())

return nil

func (article *Article) BeforeUpdate (scope *gorm. Scope) error f{
scope. SetColumn ("ModifiedOn”, time.Now().Unix())

return nil

BATQE T —  Article struct {} , 5 Tag AFME, Article Z 7T JLI, 0
T

1. gorm:index , HTAEUXANFEARI, WRRMH T HNER RN & Frgm,
FEA FH U G R

2. Tag FB, LhEE—NREM  struct , BRI TaglD 5 Tag MHAFHHE
B, EHUTEWM %, BEWIEE] Article . Tag XBEEMITHAS

3. time.Now().Unix () IR I[B] 241 [E]) 8K

ROk, EMRC LB WHANEEEE TR B TEERmEASS KR, BRIATEHERS
AN

fIHF  models HZETM  article.go , BHCCHFHNZE:

package models

import (

“time”

”github. com/jinzhu/gorm”
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type Article struct {
Model

TagID int ~json:”tag id” gorm:”index””
Tag Tag json: tag”

Title string json:”title”

Desc string ~json:”desc””

Content string ~json:”content”
CreatedBy string ~json:”created by”
ModifiedBy string ~json:”modified by”"
State int " json:”state”

func ExistArticleByID(id int) bool {
var article Article
db. Select (7id”).Where (“id = ?7, id).First(&article)

if article.ID > 0 {

return true

return false

func GetArticleTotal (maps interface {}) (count int) {

db. Model (&Article{}). Where (maps). Count (&count)

return

func GetArticles(pageNum int, pageSize int, maps interface {}) (articles [JArtic

le) {
db. Preload (“Tag”) . Where (maps) . Offset (pageNum) . Limit (pageSize).Find (&article

s)

return

func GetArticle(id int) (article Article) {
db. Where (“id = ?7, id).First(&article)
db. Model (&article).Related (&article. Tag)
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return

func EditArticle(id int, data interface {}) bool {
db. Model (&Article{}).Where(“id = ?”7, id).Updates(data)

return true

func AddArticle(data map[string]interface {}) bool {
db. Create (&Article {

TaglID : data[”tag id”]. (int),
Title : datal”title”]. (string),
Desc : data[”desc”]. (string),
Content : datal[”content”]. (string),
CreatedBy : data[”created by”]. (string),
State : datal[”state”]. (int),

1)

return true

func DeleteArticle(id int) bool {
db. Where (“id = ?7, id).Delete(Article{})

return true

func (article *Article) BeforeCreate (scope *gorm. Scope) error {
scope. SetColumn ("CreatedOn”, time.Now().Unix())
return nil

func (article *Article) BeforeUpdate (scope *gorm. Scope) error {

scope. SetColumn ("ModifiedOn”, time.Now().Unix())

return nil

FEXH, AT = AARSRYE, a0
1. A Article RIFAREKE] Tag ?
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func GetArticle(id int) (article Article) {
db. Where (“id = ?”, id).First(&article)
db. Model (&article).Related (&article. Tag)

return

RERLIABICEL, B2 gorm  AHMT KEML B

o Article A —NEMEEGE TaglD , FiEsME. gorm ZETZELZ+ID B
FRRBNIX PR 2 8] R &R
e Article A NEMEHGERE Tag , BMERIRKESE Article B Tag 458
&, FRAIATLLET  Related iH{TCEEET )
2. Preload RHAKH, AHABHWUBSHEG KB Tag ?

func GetArticles(pageNum int, pageSize int, maps interface {}) (articles [JArtic
le) {

db. Preload (“Tag”) . Where (maps) . Offset (pageNum). Limit (pageSize). Find (&article
s)

return

Preload  #is2— AU, EXPATHZ SQL, 70l2  SELECT * FROM
blog articles; A1 SELECT * FROM blog tag WHERE id IN (1,2,3,4); , ISAfEENH
A= gorm  PNEBACERXTRIATBLG B, HHIARE  Article B Tag 1, &FF
TR, FF HaEE G 75 )

WRAHEA BT RENE,  KEE Pl

e gorm M Join
e fE¥ Related

ZER 2N, is&  Preload  FEUF, WHEAREEMM TR, Wl —T )
3. v. 1) BH4A?

v R AMEDME, T RO, XAt Golang TMREINE, AT
W — N DA A SE PR R BRSNS, sl R HME AR AR B ST 17 344 11

fIHF  routers HEF vl fRAN  article.go XM, MBS
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package vl

import (
"net/http”

”

”log

”github. com/gin—gonic/gin”
”github. com/astaxie/beego/validation”
”github. com/unknwon/com”

”github. com/EDDYCJY/go—gin—example/models”
”github. com/EDDYCJY/go—-gin—example/pkg/e”
”github. com/EDDYCJY/go—gin—example/pkg/setting”
”github. com/EDDYCJY/go—gin—example/pkg/util”

/R AN B
func GetArticle(c *gin. Context) {
id := com. StrTo (c. Param(”id”)). MustInt ()

valid := validation. Validation{}
valid.Min(id, 1, ”id”).Message ("ID2ZiKF07)

code := e. INVALID PARAMS
var data interface {}
if ! valid. HasErrors() {
if models. ExistArticleByID(id) {
data = models. GetArticle (id)
code = e. SUCCESS
} else {
code = e. ERROR NOT EXIST ARTICLE
}
} else {
for , err := range valid.Errors {

log. Printf (“err. key: %s, err.message: %s”, err.Key, err.Message)

c. JSON (http. StatusOK, gin.H{
“code” : code,

“msg” : e.GetMsg(code),

“data” : data,

iy
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J/IRREAN K HE

func GetArticles(c *gin. Context) {
data := make (map[string]interface{})
maps := make (map[stringlinterface{})
valid := validation.Validation{}

var state int = -1
if arg := c.Query(“state”); arg != 77 {
state = com. StrTo(arg).MustInt ()

maps[“state”] = state

valid. Range (state, 0, 1, “state”).Message ("IRZA R iF08k17)

var tagld int = -1

if arg := c.Query(“tag id”); arg != 7" {
tagld = com. StrTo(arg).MustInt ()
maps[“tag id”] = tagld

valid. Min (tagld, 1, “tag id”).Message ("HrZEIDWZ0KT07)
code := e. INVALID PARAMS

if | valid.HasErrors() {
code = e. SUCCESS

data[”lists”] = models.GetArticles (util.GetPage(c), setting.PageSize, ma
ps)
data[”total”] = models. GetArticleTotal (maps)
} else {
for , err := range valid.Errors {
log. Printf (“err. key: %s, err.message: %s”, err.Key, err.Message)
}
}
c. JSON(http. StatusOK, gin.H{
“code” : code,
“"msg” : e.GetMsg(code),
"data” : data,
3]
}
V% o

func AddArticle(c *gin. Context) {
tagld := com. StrTo(c.Query(“"tag id”)).MustInt ()
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title := c.Query(“title”)

desc := c.Query(“desc”)

content := c.Query(“content”)

createdBy := c. Query(“created by”)

state := com. StrTo(c. DefaultQuery (“state”, 707)).MustInt ()

valid := validation.Validation{}

valid.Min(tagld, 1, “tag id”).Message ("#RZEIDLZIKT07)

valid. Required(title, “title”).Message ("FriBAGE NZ")

valid. Required(desc, “desc”).Message ("fajid NEENZT”

valid. Required(content, “content”).Message ("NZEAGENZ)

valid. Required (createdBy, “created by”).Message ("8 AAGENZ")
valid. Range (state, 0, 1, “state”).Message ("IRE R 008 17)

code := e. INVALID PARAMS
if ! valid.HasErrors() {
if models. ExistTagByID (tagld) {
data := make (map[string]interface {})
data[”tag id”] = tagld
data[”title”] = title
data[”desc”] = desc
data[”content”] = content
data[”created by”] = createdBy
data[”state”] = state

models. AddArticle (data)
code = e. SUCCESS
} else {
code = e. ERROR NOT EXIST TAG
}
} else {
for , err := range valid.Errors {

log. Printf (“err. key: %s, err.message: %s”, err.Key, err.Message)

c. JSON(http. StatusOK, gin.H{
“code” : code,

msg” : e.GetMsg(code),
“data” : make (map[string]interface({}),

1)

1

SMEH R E

func EditArticle(c *gin. Context) f{
valid := validation.Validation{}

A5 SR B R SCRS (www.topgoer.cn) i 4 - 55 -



Gin##Blog API's

id := com. StrTo (c. Param(”id”)). MustInt ()

tagld := com. StrTo(c.Query(“tag id”)).MustInt ()
title := c.Query (“title”)

desc := c.Query (“desc”)

content := c.Query(“content”)

modifiedBy := c.Query(“modified by”)

var state int = -1
if arg := c.Query(“state”); arg != 77 {
state = com. StrTo(arg).MustInt ()
valid. Range (state, 0, 1, “state”).Message ("IRZA R iF08k17)

valid. Min(id, 1, ”id”).Message ("IDWZ5KTF07)

valid. MaxSize (title, 100, “title”).Message ("FrEifH K N100FRT")

valid. MaxSize (desc, 255, “desc”).Message (" fajid &K A255F4F")

valid. MaxSize (content, 65535, “content”).Message ("N & &K N65535FFF")
valid. Required (modifiedBy, “modified by”).Message ("ZX AARENZT")

valid. MaxSize (modifiedBy, 100, “modified by”).Message ("B N &K N100FFF")

code := e. INVALID PARAMS
if ! valid. HasErrors() {
if models. ExistArticleByID(id) {
if models. ExistTagByID (tagld) {
data := make (map[string]interface {})
if tagld > 0 {
datal[”tag id”] = tagld
}
if title != 77 {
data[”title”] = title
}
if desc != 77 {
data[”desc”] = desc
}
if content != 7" {

data[”content”] = content

data[”modified by”] = modifiedBy
models. EditArticle(id, data)
code = e. SUCCESS

} else {
code = e. ERROR NOT EXIST TAG
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} else {
code = e. ERROR NOT EXIST ARTICLE
}
} else {
for , err := range valid.Errors {
log. Printf (“err. key: %s, err.message: %s”, err.Key, err.Message)

c. JSON (http. StatusOK, gin. H{
“code” : code,

"msg” : e.GetMsg(code),

“data” : make (map[stringlstring),

b

/R &
func DeleteArticle(c *gin.Context) {
id := com. StrTo (c. Param(”id”)). MustInt ()

valid := validation.Validation{}
valid.Min(id, 1, 7id”).Message ("IDWZ-KTF07)

code := e. INVALID PARAMS
if ! valid. HasErrors() {
if models. ExistArticleByID(id) {
models. DeleteArticle (id)
code = e. SUCCESS
} else {
code = e. ERROR NOT EXIST ARTICLE
}
} else {
for , err := range valid.Errors {
log. Printf (“err. key: %s, err.message: %s”, err.Key, err.Message)

c. JSON (http. StatusOK, gin. H{
“code” : code,
"msg” : e.GetMsg(code),
"data” : make (map[string]string),

b

AT H A
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go—gin—example/

F—— conf

| L— app. ini
F—— main. go

F—— middleware
F—— models

| —— article. go
| F—— models. go
| L tag. go
F—— pke
N

| | F—— code. go

| | L—— msg. go

| F—— setting

| | L—— setting. go
| L— util

| I
F———— routers
| F— api
| | L— v1

| | F—— article. go
|

| L tag. go

| e router. go

F—— runtime

KruEThgE

FATE GRS, $AT  go run main. go

pagination. go

$ go run main. go

» RE P G Al

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ

ction.

— using env: export GIN MODE=release
- using code: gin. SetMode (gin. ReleaseMode)

[GIN-debug] GET /api/vl/tags
(3 handlers)
[GIN-debug] POST /api/vl/tags
(3 handlers)
[GIN-debug] PUT /api/vl/tags/:id
(3 handlers)
[GIN-debug] DELETE /api/vl/tags/:id
ag (3 handlers)
[GIN-debug] GET /api/vl/articles
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cles (3 handlers)

[GIN-debug] GET /api/vl/articles/:id —> gin-blog/routers/api/vl. GetArti
cle (3 handlers)
[GIN-debug] POST /api/vl/articles —> gin-blog/routers/api/vl. AddArti
cle (3 handlers)
[GIN-debug] PUT Japi/vl/articles/:id ——> gin-blog/routers/api/vl. EditArt
icle (3 handlers)
[GIN-debug] DELETE /api/vl/articles/:id ——> gin-blog/routers/api/vl. DeleteA

rticle (3 handlers)

i/l Postman GG R EGIER, EXE AR LLIEH GENSHEE T, Wik
R IIEH] 7 GET/Param &2 11753, )5 &ty POST.

e POST: http://127.0.0.1:8000/api/v1/articles?tag id=1&title=testl&desc=test-
desc&content=test-content&created_by=test-created&state=1

e GET: http://127.0.0.1:8000/api/v1/articles

e GET: http://127.0.0.1:8000/api/v1/articles/1

e PUT: http://127.0.0.1:8000/api/v1/articles/1?tag_id=1&title=test-
editl&desc=test-desc-edit&content=test-content-edit&modified_by=test-
created-edit&state=0

o DELETE: http://127.0.0.1:8000/api/v1/articles/1

B, RAM APP'S SGHBIEE, T 5RATHA AN b5
5%

& RIRBUES

* go-gin-example

xF
BYHL R

o HB—hR: 2018 4 02 H 16 HARA L=
o FThr: 2019 4 10 H 01 HEM =
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http://127.0.0.1:8000/api/v1/articles?tag_id=1&title=test1&desc=test-desc&content=test-content&created_by=test-created&state=1
http://127.0.0.1:8000/api/v1/articles
http://127.0.0.1:8000/api/v1/articles/1
http://127.0.0.1:8000/api/v1/articles/1?tag_id=1&title=test-edit1&desc=test-desc-edit&content=test-content-edit&modified_by=test-created-edit&state=0
http://127.0.0.1:8000/api/v1/articles/1
https://github.com/EDDYCJY/go-gin-example

ISR AEATEE M BRER R, XWGUAE issues BEATIR M ERSE TABIER W, W R B X ex /A Bl B,
XM Star, xHEHE R — P At .
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https://github.com/EDDYCJY/blog

fEH] JWT 24T B R

5 JWT 247 5 15
B EFRR

o JWT

ACHAR

FERGTE LT, RATEAEAR TR T APl's 9’5, Hig, EAFE LR ™ H i 1),

i, RATHAER AP 2 FTUABER AR, KEREAZ 4, EATHEATED jwt-go

(GoDoc) [#y75 ZRTRj B fff pRIZ A i 7 o

TEABA
B, BATTIE jwt-go Wk, k.

go get —u github. com/dgrijalva/jwt—go

&5 jwt TEE

PMNFEmg T A jwt WLAHE, AE  pke  FH
2 jwt.go , HAXMFAR:

package util

import (

“time”
jwt “github. com/dgrijalva/jwt—go”

”github. com/EDDYCJY/go—gin—example/pkg/setting”

var jwtSecret = []byte(setting. JwtSecret)

type Claims struct {
Username string json:”username””
Password string ~json:”password””
jwt. StandardClaims
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https://github.com/dgrijalva/jwt-go
https://godoc.org/github.com/dgrijalva/jwt-go

R JWT BEAT B e

func GenerateToken (username, password string) (string, error) {
nowTime := time.Now ()
expireTime := nowTime.Add(3 * time.Hour)

claims := Claims{
username,
password,
jwt. StandardClaims {
ExpiresAt : expireTime.Unix(),
Issuer : “gin-blog”,

tokenClaims := jwt.NewWithClaims (jwt. SigningMethodHS256, claims)
token, err := tokenClaims.SignedString (jwtSecret)

return token, err
func ParseToken(token string) (*Claims, error) f{
tokenClaims, err := jwt.ParseWithClaims(token, &Claims({}, func (token *jwt. To

ken) (interface{}, error) {
return jwtSecret, nil

1)

if tokenClaims != nil {
if claims, ok := tokenClaims.Claims. (*Claims); ok && tokenClaims.Valid {
return claims, nil

return nil, err

FERATARM, TAT L

e NewWithClaims (method SigningMethod, claims Claims) ,  method X}/

%  SigningMethodHMAC struct{} , HH&
% SigningMethodHS256 . SigningMethodHS384 . SigningMethodHS512 —

Fh crypto.Hash %
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o  func (t *Token) SignedString(key interface{}) IZFVENHERBZELTFRE, H
TR ERE, T84 token

o  func (p *Parser) ParseWithClaims  FH-TAENT SRR B, J7idk i 32 222 BAR 1R
ARG RS AR, B 2R [E] *Token

o func (m MapClaims) Valid()  HAFFETHSIFAEM  exp, iat, nbf , JEEUFEZ
AT ILE LR, VRSB A R . I BT XA 22 A TR 7

H7T gwt  TAREA, BTFRENEHSEHT  Gin P4, AT
£ middleware FHTE  jwt  H, B jwt.go XM, BEANE:

package jwt

import (
“time”
"net/http”

”github. com/gin—gonic/gin”

”github. com/EDDYCJY/go—gin—example/pkg/util”
”github. com/EDDYCJY/go—gin—example/pkg/e”

func JWT() gin.HandlerFunc {
return func(c *gin. Context) {
var code int
var data interface{}

code = e. SUCCESS
token := c.Query(“token”)
if token == 77 {
code = e. INVALID PARAMS
} else {
claims, err := util.ParseToken (token)
if err != nil {
code = e. ERROR_AUTH CHECK TOKEN FAIL
} else if time.Now().Unix() > claims.ExpiresAt {
code = e. ERROR_AUTH CHECK TOKEN TIMEOUT

if code != e.SUCCESS f{
c. JSON (http. StatusUnauthorized, gin.H{
“code” : code,
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” ”

msg

1)
c. Abort ()

return

c. Next ()

AT ZREN  token

MAFATUAE Ve, FWATEZEIRE  Token
1. FRAVESH—A3KEL Token ) API
models F¥rE  auth.go XM, BARNEKE:

package models

type Auth struct {

. e.GetMsg(code),
“data” :

data,

ID int gorm:”primary key” json:”id”"

Username string json:”username”

Password string ~json:”password””

g ?

func CheckAuth(username, password string) bool {

var auth Auth

db. Select ("id”). Where (Auth {Username :

(&auth)
if auth.ID > 0 {
return true

return false

T

£ routers

package api

import (

api

username, Password :
H3Hrd  auth.go  XfF, BANE:
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”

”1og
“net/http”

”github. com/gin—gonic/gin”

”github. com/astaxie/beego/validation”

”github. com/EDDYCJY/go—gin—example/pkg/e”
”github. com/EDDYCJY/go—gin—example/pkg/util”
”github. com/EDDYCJY/go—gin—example/models”

type auth struct {
Username string valid:”Required; MaxSize(50)”"
Password string valid:”Required; MaxSize(50)”"

func GetAuth(c *gin. Context) {
username := c.Query(“username”)

password := c. Query("password”)

valid := validation.Validation{}

a := auth{Username: username, Password: password}
ok,  := valid.Valid(&a)

data := make(map[string]interface{})

code := e. INVALID PARAMS
if ok {
isExist := models. CheckAuth (username, password)
if isExist {
token, err := util.GenerateToken (username, password)
if err != nil {
code = e. ERROR AUTH TOKEN
} else {
data[”token”] = token
code = e. SUCCESS
}
} else {
code = e. ERROR AUTH
}
} else {
for , err := range valid.Errors {
log. Println(err. Key, err.Message)
}
}
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c. JSON(http. StatusOK, gin.H{

“code” : code,
“msg” : e.GetMsg(code),
“data” : data,
)
}
BATHTHF routers HZFEFH  router.go X,

%)

package routers

BN GG IREL token 177

import (
”github. com/gin-gonic/gin”
”github. com/EDDYCJY/go—gin—example/routers/api”
”github. com/EDDYCJY/go—gin—example/routers/api/v1”
”github. com/EDDYCJY/go—gin—example/pkg/setting”

)

func InitRouter () *gin.Engine {
r := gin. New()

r.Use(gin. Logger ())

r. Use(gin. Recovery())

gin. SetMode (setting. RunMode)
r.GET (“/auth”, api.GetAuth)

apivl := r.Group(”/api/v1”)

{

return r

%‘L‘[E Token

AR

token

25 SR s RSO (www. topgoer.cn) i % - 66 -
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HERSE, H GET A5 http://127.0.0. 1:8000/auth?
username=test&password=test123456 , & FHIR[FMEEE IEH

“code”: 200,
“data”: {

“token”: “eyJhbGciOiJIUzI1INiIsInR5cCI61kpXVCJ9. eyJ1c2VybmFtZSI61nR1c3QiLCJwY
XNzd29yZCI6InR1c3QxMjMONTYiLCJ1eHAiOJEIMTg3MjAwMzcsImlzcyI6ImdpbilibGInIn0. —kKOV
9E06qTHOZupQM gHXAGDB3EJt JS4H5TTCyWwW8”

b

” ” ” ”
ok

msg’ :

FATE T token [ API, WiFHEIL T

)@Hﬂmﬁﬁg)\Gm

2. EPREATEPEZEAS] Gin  HUTRIFET

FATH routers HFK T router.go UM, BHECCHNE Gl sl H A a5
FD

package routers

import (
”github. com/gin-gonic/gin”

”github. com/EDDYCJY/go—gin—example/routers/api”
”github. com/EDDYCJY/go—gin—example/routers/api/vl”

”github. com/EDDYCJY/go—gin—example/pkg/setting”
”github. com/EDDYCJY/go—gin—example/middleware/ jwt”

func InitRouter () *gin.Engine {
r := gin. New()
r.Use(gin. Logger ()
r. Use(gin. Recovery ())
gin. SetMode (setting. RunMode)

r.GET (”/auth”, api.GetAuth)
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apivl := r.Group(”/api/v1”)
apivl. Use (jwt. JWT())
{

return r

2T H S5

go—gin—example/

—— conf

| L—— app. ini
F—— main. go

F—— middleware

| — jwt

| L—— jwt. go
F—— models

| F—— article. go
| F—— auth. go

| F—— models. go
| e tag. go
—— pkg

I

| | F—— code. go

| | L—— msg. go

| F— setting

| | L—— setting. go
| L— util

| F—— jwt. go

| L
I— routers
F—— api
F—— auth. go

L— vl

F—— article. go

e tag. go

pagination. go
|
|
|
|
|
| L—— router. g0
F—— runtime

BOXEL, BATM IWT G5 A ST S !

KrEThRE
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FAPRMAKX T, F R

e http://127.0.0.1:8000/api/v1/articles
e http://127.0.0.1:8000/api/v1/articles?token=23131

R YINArS

”

code”: 400,
“data”: null,
"msg”: “iERSEER

{
“code”: 20001,

“data”: null,
“msg”: “Token%EAURIG”

BATFEZEY N http://127.0.0. 1:8000/auth?username=test&password=test123456 , 15
% token

“code”: 200,
“data”: {
“token”: “eyJhbGciOiJIUzI1INiIsInR5cCI61kpXVCJ9. eyJ1c2VybmFtZSI61nR1c3QiLCJwY
XNzd29yZCI6InR1c3QxMjMONTYiLCJ1eHA1OJEIMTg3MjQ20TMsImlzcyI6ImdpbilibGInIn0. KSBY6
TeavV 30kfmP7HWLRYKP5TPEDgHtABe9HCsic4”

B

” ” ” ”
ok

msg’ :

P token Y URL 25 FATTHIRI A API,

Pl http://127.0.0. 1:8000/api/vl/articles?token=eyJhbGei... , Krgrds1R[EME

“code”: 200,
“data”: {
“lists”: [
{
7id”: 2,
“created on”: 1518700920,

“modified on”: 0,
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“tag id”: 1,
“tag”: {
7id”: 1,
“created on”: 1518684200,
“modified on”: 0,
“name”: “tagl”
“created by”: 77,
"modified by”: 77,
“state”: 0
1
“content”: “test—content”,
“created by”: “test—created”,
"modified by”: 77,
“state”: 0

1
1,
“total”: 1
b
"msg”: "ok

WRENER, ZHEATN jwt-go  fE Gin  PHIRAERLER T !

%
& RIRBUES

W

« go-gin-example

xF
BEYHE R

o ¥—hR: 2018 ©£ 02 H 16 HkAi &
o . 2019 4E 10 H 01 HiE =

-~

IR AT SE R SR, WOAFE issues BEATIR MBS TAEIER N, WORE RSO RA Fr b,
X Star, XfAEE e —Rh A .
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I 5 — ATl B SO H S

B RARR

« HEX log.

ACHAR

fE B, JAT@ER T API's FTUMER VI R AR, A4 BATBER A — AN, At 3l
MHE, #ZEEEER G ER, KRR T A IE R A G HR, BRI HRATIX 7 fa 8
BAE  log JF, fHESCRFIHAMISCIHE!

%fg logging @;

FAIE  pkg  THHE  logging H, #iE  file.go M log.go X, BAW

e

1

WY rile XM

1. file.go:

package logging

import (
” ”

os
“time”
7 fmt

”log

”

”

var (
LogSavePath = “runtime/logs/”
LogSaveName = “log”
LogFileExt = “log
TimeFormat = “20060102”

”

func getLogFilePath() string {
return fmt. Sprintf (“%s”, LogSavePath)
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func getLogFileFullPath() string {

prefixPath := getLogFilePath ()

suffixPath := fmt. Sprintf ("%s%s. %s”, LogSaveName, time.Now ().Format (TimeForm
at), LogFileExt)

return fmt. Sprintf ("%s%s”, prefixPath, suffixPath)

func openLogFile(filePath string) *os.File f{
, err := os.Stat(filePath)
switch {
case os. IsNotExist (err) :
mkDir ()
case os. IsPermission(err) :

log. Fatalf ("Permission :%v”, err)

handle, err := os.OpenFile(filePath, os.0 APPEND | os.0 CREATE | os.0 WRONL
Y, 0644)
if err != nil {
log. Fatalf(“Fail to OpenFile :%v”, err)

return handle

func mkDir() {

dir,  := os.Getwd()
err := os.MkdirAll(dir + 7/” + getLogFilePath(), os.ModePerm)
if err != nil {

panic (err)

o os.Stat .« IREISCHEBEMIR M. WERMBUEIR, 2R *PathError

type PathError struct {
Op string
Path string
Err error
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o os.IsNotExist : REWS4%3Z ErrNotExist .  syscall {2848, B4R [E—
ANMRE,  BERE AR AN S A EAE B H SRAELE

o os.IsPermission : REWS4%3Z  ErrPermission .  syscall [J—844i%, B4R
[l — AN RAE,  RESSAT I PR 2 75 i 2

o os.OpenFile : TAASCH, SCRAEANSTIESAHR. e rOBER A SCfE. SRR, R 9l
sC 7 LA F 1/0. R a4k, M2y *PathError

const (
// Exactly one of 0 RDONLY, O WRONLY, or O RDWR must be specified.
O_RDONLY int = syscall.O_RDONLY // LK sEf=C4T7F 3 1F
O_WRONLY int = syscall.O_WRONLY // LIH GHHTH XA
O_RDWR  int = syscall.O_RDWR // KAsEGHECHT H X 1F
// The remaining values may be or’ed in to control behavior.
O_APPEND int = syscall.O_APPEND // 7£ 5 A BTG58 2 X AF
O_CREATE int = syscall.0 CREAT // AIRAFE7E, WGIEE— 1 F X1
0_EXCL  int = syscall.0 EXCL  // {&/0 CREATERT, SXAFLTIAFFATE
0 SYNC int = syscall.0 SYNC // [#/*10
O_TRUNC int = syscall.O_TRUNC // IR A[LL, #7771

. os. Getwd : JR[BI5 2 FTH X FIAR B 42 44
o os.MkdirAll . GIEXNHFLAAFFNFHZ, FAIINERE nil , HIUER
Al error

. os. ModePerm : const E X ModePerm FileMode = 0777

WY 10 X

2. log.go

package logging

import (
"Tog”
" 08"
“runtime”
“path/filepath”

” fmt ”

type Level int
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var (
F *os.File
Defaul tPrefix = 7”7
DefaultCallerDepth = 2

logger *log. Logger

logPrefix =
levelFlags = []string{”DEBUG”, “INFO”, “WARN”, ”“ERROR”, ”“FATAL”}

const (
DEBUG Level = iota
INFO
WARNING
ERROR
FATAL

func init() {
filePath := getLogFileFullPath ()
= openLogFile(filePath)

logger = log.New(F, DefaultPrefix, log.LstdFlags)

func Debug(v ... interface{}) {
setPrefix (DEBUG)
logger. Println(v)

func Info(v ... interface{}) f{
setPrefix (INFO)
logger. Println(v)

func Warn(v ... interface{}) {
setPrefix (WARNING)
logger. Println (v)

func Error (v ... interface{}) {
setPrefix (ERROR)
logger. Println(v)
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func Fatal (v ... interface{}) {
setPrefix (FATAL)
logger. Fatalln (v)

func setPrefix(level Level) f{
, file, line, ok := runtime.Caller (DefaultCallerDepth)

if ok {
logPrefix = fmt. Sprintf (" [%s][%s:%d]”, levelFlags[level], filepath.Base
(file), line)
} else {
logPrefix = fmt. Sprintf ("[%s]”, levelFlags[levell)
1

logger. SetPrefix (logPrefix)

. log.New : AlE—NHIHECTES. out EXESAHEHEEN 10 4
Wo  prefix & XHMEMRIHETHIL. flag w®X T HELCKEMN

func New(out io.Writer, prefix string, flag int) *Logger {
return &lLogger {out: out, prefix: prefix, flag: flag}

. log. LstdFlags : HECFEMEXEEZ —, HREDL T

const (
Ldate = 1 K iota // the date in the local time zone: 2009/01/23
Ltime // the time in the local time zone: 01:23:23
Lmicroseconds // microsecond resolution: 01:23:23.123123. a
ssumes Ltime.
Llongfile // full file name and Iine number: /a/b/c/d. g
0:23
Lshortfile // final file name element and line number: d.

go:23. overrides Llongfile

LUTC // if Ldate or Ltime is set, use UIC rather th
an the local time zone
LstdFlags = Ldate | Ltime // initial values for the standard logger
)
T H SRS
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gin-blog/

F—— conf

| L—— app. ini
F—— main. go
F—— middleware

| jwt
| L
F—— models

| F—— article. go
| F—— auth. go

| F—— models. go
|

L tag. go

jwt. go

|

| | F—— code. go
| | L—— msg. go
| F—— logging

| | b file.go
| | L—— Jog. go
| F—— setting

| | I

| L— util

| F— Jwt. go

| L
I— routers

F— api
F—— auth. go

L— 1

F—— article. go

— tag. go

setting. go

pagination. go

L— router. go

I— runtime

HATEE X logging M, CAEEARTEM T, #FRILEMASIFANIMITH Z P, &A1
MM s log  WHMA, WT:

1. fI7F routers HZEFH article.go . tag.go . auth.go

2. %% log QI MR, BoslHIRIMTACHHBEZEA N  github. com/EDDYCJY/go—gin-
example/pkg/logging

3. BEAM  log.Println(...) &N logging. Info(...)

Bt auth.go  SCPFROEENZ:

package api
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import (
“net/http”

”github. com/gin—gonic/gin”

”github. com/astaxie/beego/validation”

”github. com/EDDYCJY/go—gin—example/pkg/e”
”github. com/EDDYCJY/go—gin—example/pkg/util”
”github. com/EDDYCJY/go-gin—example/models”
”github. com/EDDYCJY/go—gin—example/pkg/logging”

)
func GetAuth(c *gin.Context) {

code := e. INVALID PARAMS

if ok {
} else {
for , err := range valid.Errors {
logging. Info (err. Key, err.Message)
}
1

c. JSON (http. StatusOK, gin.H{
“code” : code,

msg” : e.GetMsg(code),
"data” : data,

})

KrEThRE

BuccttE, ERMRS, BADRSH!

SRIE API 7 Token J&, FATHGEALH R URL 845411,
P http://127.0.0. 1:8000/api/vl/articles?tag id=0&state=9999999&token=eyJhbG. .

SRIGFATE]  $GOPATH/gin-blog/runtime/logs & FH HE:

$ tail —f 10g20180216. log

[INFO] [article. go:79]12018/02/16 18:33:12 [state ARZ& R fiF08k1]
[INFO] [article. g0:79]2018/02/16 18:33:42 [state JRZA R R¥F0EL1]
[INFO] [article. go:79]2018/02/16 18:33:42 [tag id FRZEIDLAIKT0]
[INFO] [article. g0:79]2018/02/16 18:38:39 [state JRZA R RF08L1]
[INFO] [article. go:79]2018/02/16 18:38:39 [tag id ARZEIDLAIKT0]
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HESH—VNER, BAEFBEEA  Info , FERIZEXM, HHERIMEASHR
AL, WAEHFIRICSR IR T, XA R T 1!

2, AR T, ERE AR, b ERAIZ& B HZEHR SRS, 2
AL, JFERIR % — k=g

2%

& RIRBUES

« go-gin-example

xF
BEYHL

o H—hR: 2018 4 02 H 16 HARAM L&
o Zhr: 2019 4F 10 H 01 HE%

~d

IR AR R SR, WOME issues BEATIR MBS TAEIER N, WORE RSO RA Fr s,
X Star, xR e — R Ak .

REARS
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DA =) S5

AR

o [ESRMN T,
o NI R

A3CH R

FERTTH g0 5 KBRS, BARGIRS D], UG, EReiiE X s, sERXA
ctrltc  EAEMED,  ctrl+c PR 7 LA FEE?

ER RN AR ctrlte  WREIMBEFTLULWMAE  Gin  PRERNERRS, ©
HUEXS  HITP  JRESHEATHAE R

ctrl + c

WEEFRLEN T REES, WnEHEE 2L XM EES PN &5
£ SIGPIPE 5%

FE LI AT R 2 AL G 88 T UE R G AR 2 IS S 28 BLEERE, SEi— RBIIIBhAE

my BT X
t
SiIGINT bR
+cC
ctrl ' \
+ SIGTSTP (B4R, HEFEEE
ctrl .
+\ SIGQUIT FHFELER A1 dump core
ctrl
EOF
+d

AW ENZE SRR B TPRE I E S,

SIGHUP
AR ENZE SR, B SBE AT EE. ERnEGER
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FIRAERATIAT  ctrl + ¢ KM gin  RFIA, SEFIHBLER, SBIEEH RN
Par Sk A )

WM kill -9 pid  £%ki%¥  SIGKILL S 5EHHE, WL S E

=)
A B R DS B R AT

=54  Unix 2 Unix  DAEHAR  POSIX e HIHERVE 2 G0 rbodh A 1) 38 T —F
ARSI 77

B MR RIS, FORIREEERE — S (AR B PUTRE . SN S
) B&EA. B METRES AR, RERG P R RE AR R, AE
RS TR AR B . WREREE X V55 AL B R, AR AT, IR AT B
UNE SRR

aRES

$ kill -1

1) SIGHUP  2) SIGINT  3) SIGQUIT 4) SIGILL 5) SIGTRAP

6) SIGABRT 7) SIGBUS 8) SIGFPE  9) SIGKILL 10) SIGUSRI

11) SIGSEGV 12) SIGUSR2 13) SIGPIPE 14) SIGALRM 15) SIGTERM

16) SIGSTKFLT ~ 17) SIGCHLD 18) SIGCONT 19) SIGSTOP 20) SIGTSTP

21) SIGTITIN 22) SIGTTOU 23) SIGURG 24) SIGXCPU 25) SIGXFSZ

26) SIGVTALRM  27) SIGPROF 28) SIGWINCH  29) SIGIO  30) SIGPWR
31) SIGSYS 34) SIGRTMIN  35) SIGRTMIN+1 36) SIGRTMIN+2 37) SIGRTMIN+3
38) SIGRTMIN+4 39) SIGRTMIN+5 40) SIGRTMIN+6 41) SIGRTMIN+7 42) SIGRTMIN+8
43) SIGRTMIN+9 44) SIGRTMIN+10 45) SIGRTMIN+11 46) SIGRTMIN+12 47) SIGRTMIN+13
48) SIGRTMIN+14 49) SIGRTMIN+15 50) SIGRTMAX-14 51) SIGRTMAX-13 52) SIGRTMAX-12
53) SIGRTMAX-11 54) SIGRTMAX-10 55) SIGRTMAX-9 56) SIGRTMAX-8 57) SIGRTMAX-7
58) SIGRTMAX-6 59) SIGRTMAX-5 60) SIGRTMAX-4 61) SIGRTMAX-3 62) SIGRTMAX-2
63) SIGRTMAX-1 64) SIGRTMAX

BRI
H

o ARMBAIER (EAIBITHHER)
o SHTRVERE IR B B ARIH L
o CHTHRERERAE W ISR
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o ERERERIERI P IER, M P IEE R AR AR R, A RO SR
T2, ANET LA IR L SR A 100
nE
1. Bl A7 SO s o B S
2. RiFfESHE  SIGHUP
3. EAHERAERIAUERE, (HELRIECAERIER
4. JAEH TR
5. BT  Accet
6. ARG IIE R H KT AR

7. IFHEARA B AT B 2
LR S

endless

Zero downtime restarts for golang HTTP and HTTPS servers. (for golang 1.3+)
AEB) fvbock/endless H52Bl  Golang HTTP/HTTPS  HR4S 37/ 2hik Z45HL

endless server  WWFLLNJLAMES&:

o syscall.SIGHUP: filik  fork THtFEFIEH)E3)

« syscall.SIGUSR1/syscall.SIGTSTP: # i, {EAS i & AE{T5h1E

o syscall.SIGUSR2: fii’x  hammerTime

« syscall.SIGINT/syscall.SIGTERM: fili & k55 < A (4 5 BEAEIZAT 3 KD

endless  IFIERKFENITIXEFESR, EHREEN— R ME

g

go get —u github. com/fvbock/endless

W5
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#T7F gin-blog 1 main.go UM, BSOS

package main

import (
“fmt
”]_Og

”

”

“syscall”
”github. com/fvbock/endless”
“gin-blog/routers”

“gin-blog/pkg/setting”

func main() {

endless. Defaul tReadTimeOut = setting. ReadTimeout

endless. DefaultWriteTimeOut = setting. WriteTimeout
endless. Defaul tMaxHeaderBytes = 1 << 20
endPoint := fmt.Sprintf(”:%d”, setting. HTTPPort)

server := endless. NewServer (endPoint, routers. InitRouter())

server. BeforeBegin = func(add string)

{

log. Printf (“"Actual pid is %d”, syscall.Getpid())

err := server. ListenAndServe ()
if err != nil {
log. Printf (“Server err: %v”, err)

endless. NewServer iR [E[—PHIEEALIT]

BeforeBegin  Kf#yH MEiiEFER  pid
%

K
i

$ go build main. go

#AT
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DUHE 4 2 iR 55

$ . /main
[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ

ction.

Actual pid is 48601

R A, T pid N 48601; fERAN-AZKunP AT kill -1 48601  , REIGIG
T IR 55 PR 4 3 200 R

[root@localhost go—gin—examplel]# . /main

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ
ction.

— using env: export GIN MODE=release

- using code: gin. SetMode (gin. ReleaseMode)

[GIN-debug] GET /auth —5 .
[GIN-debug] GET /api/vl/tags Y

Actual pid is 48601

Actual pid is 48755

48601 Received SIGTERM.

48601 [::]:8000 Listener closed

48601 Waiting for connections to finish..

48601 Serve() returning..

Server err: accept tcp [::]:8000: use of closed network connection

A LLERZmAS R, JFH fork  THEHMHFHME  pid AN 48755

48601 Received SIGTERM.

48601 [::]:8000 Listener closed.

48601 Waiting for connections to finish...

48601 Serve() returning. ..

Server err: accept tcp [::1:8000: use of closed network connection

REEENFEHRE ¢ pid H~48601) #%23F|  SIGTERM 5=, KW FEHFER I+
HEMFEAPATIE R TN, X S5HATCHT A —2

R

XEHEE postman  _EFRXRVIRIFATIEE D, RO PURER R, MBS T !
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Actual pid is 48755

48601 Received SIGTERM.

48601 [::]:8000 Listener closed

48601 Waiting for connections to finish..
48601 Serve() returning. .

Server err: accept tcp [::]:8000: use of closed network connection

$ [GIN] 2018/03/15 — 13:00:16 | 200 | 188. 096Ks | 192.168.111.1 | GET
/api/vl/tags. .

R Tek ¥ —KIE R B T

PRAEAR, BRRSERTRAT . BE B E SO eE, AR A 1ZA KA SIGTERM 55, A
FIORHI LRI, 2 AfEHE 7 a9

5] 7
endless  AFPRRIOIE THALS, KR IAT R, ARG &SI R ER
http.Server - Shutdown()

MR Golang >= 1.8 , WAL B http. Server [ Shutdown J5¥%

package main

import (
et
“net/http”
“context”
” log/f

” ”
0s
“o0s/signal”

“time”

“gin-blog/routers”

“gin-blog/pkg/setting”

func main() {

router := routers. InitRouter ()

s := &http. Server{
Addr: fmt. Sprintf (”:%d”, setting. HTTPPort),
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W RN E S

Handler: router,
ReadTimeout: setting. ReadTimeout,
WriteTimeout: setting. WriteTimeout,
MaxHeaderBytes: 1 << 20,

}

go func() {
if err := s.ListenAndServe(); err != nil {

log. Printf (“"Listen: %s\n”, err)

}

+O

quit := make(chan os.Signal)

signal.Notify(quit, os.Interrupt)
{— quit

log. Println(“Shutdown Server ...”)
ctx, cancel := context.WithTimeout (context.Background(), 5 * time.Second)
defer cancel ()

if err := s.Shutdown(ctx); err != nil {
log. Fatal (“Server Shutdown:”, err)

log. Println(“Server exiting”)

INGE

EHERRS S, WHERER AEY) A FEZEN 3. T Golang £  HITP  Jik
S5OT R EF A AT ST, FRATIRZAR G S Bn 8L 37 557 b ade e 4538 14

2%

FRIABIRG

e go-gin-example

R

e Mmanners

» graceful
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Y=

e grace

« plugin: new package for loading plugins - golang/go@0cbb12f - GitHub

xT
Bt

o H—hR: 2018 4£ 02 H 16 HRAiXE
o FHTR: 2019 4F 10 H 01 HEEMOC

-~

ISR AEATEE I BRER R, XWGUAE issues BEATIR M BRST TABIER W, W SR 5 X e /A Bl B,
XM Star, XHEHE M AL

RE AT
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e n_ESwagger

e i _ESwagger

» Swagger

ACHAR

—ANEFH APT's , MREATT AN APT OB, WEREDTRATE  APT
B, AFAER) RAEFFERGES) DI RATEE B 3 2E e 1SR .

Z%: swag

$ go get —u github. com/swaggo/swag/cmd/swag@vl. 6.5

#  $GOROOT/bin  HAEMAN  $PATH 1, FRFEEHATWH A] PAT SCAFF2 5
#|  $GOBIN

mv $GOPATH/bin/swag /usr/local/go/bin
BHER T ZIERT)
Tﬁﬁ $GOB|N T%éﬁ Swag i'ﬁ:’ ﬁD—F:

$ swag —v
swag version vl.6.5

%3 gin-swagger

$ go get —u github. com/swaggo/gin-swagger@vl. 2. 0
$ go get —u github. com/swaggo/files
$ go get —u github. com/alecthomas/template

e HLRE ER, E%2ECE Go modules proxy-.

BImait
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NEIN_LSwagger

W5 APl &

Swagger

Hh G R AR L R R B Al B BTk B, BRI AR s B 2R R B ST

gin-swagger  Z5HHIVEH:

// @Summary
// @escript
// @Accept
// @Produce
// @Param

// @Success
// @Failure
// @Failure
// @Router /

AT AS [

// @Summary
// @Produce
// @Param na
// @Param st
// @Param cr
// @Success
// @Router /
func AddTag(

// @Summary
// @Produce

Add a new pet to the store

ion get string by ID

json

json

some id path int true “Some 1D”

200 {string} string ”ok”

400 {object} web.APIError “We need ID!!”
404 {object} web.APIError “Can not find ID”
testapi/get—string—by-int/{some id} [get]

Swagger  MIVEMMYEATEH LS

B S B AR
json
me query string true “Name”
ate query int false “State”
eated by query int false “CreatedBy”
200 {string} json “{”code”:200, “data”: {}, “msg”:” ok”}”
api/vl/tags [post]
¢ *gin. Context) {

BRI
json

// @Param id path int true “ID”
// @Param name query string true “ID”

// @Param st
// @Param mo
// @Success

// @outer /

ate query int false “State”

dified by query string true “ModifiedBy”

200 {string} json ”“{”code”:200, “data”: {}, “msg”:"ok”}”
api/vl/tags/{id} [put]

func EditTag(c *gin.Context) {

ZEPNEMES N, go-gin-example. PATfTRIRELR TN swag 157

B&EH

TESER VMR B G, TATFHEL X swagger B wIia b shVEFIR: St , A 77 DU
. 37T routers/router.go 44, FriH AR
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https://github.com/EDDYCJY/go-gin-example

e ESwagger

package routers

import (

_ “github. com/EDDYCJY/go—gin—example/docs”

// InitRouter initialize routing information

func InitRouter () *gin.Engine {

r. GET (" /swagger/*any”, ginSwagger. WrapHandler (swaggerFiles. Handler))

apivl := r.Group("/api/vl”)
apivl. Use (jwt. JWT())
{

return r

ARk
FATFANE]  gin-blog

[$ gin-blogl# swag init

BT ERH S, SUTHIRA &

2018/03/13 23:32:10 Generate swagger docs. ...
2018/03/13 23:32:10 Generate general API Info
2018/03/13 23:32:10 create docs.go at docs/docs. go

SEHE R ST AR H 3% A

docs

docs/
F—— docs. go

L—— swagger

F—— swagger. json

L—— swagger. yaml

FATAT ChAer A doc

UL

docs. go

A SR 3 R SCRS (www. topgoer.cn) i 4 - 91 -
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N'E N ESwagger

docs

Eo-gin-example”,

y-gin-example/blob/master/

1

"racnnns

Bk

KIJERR, P5m—TF  http://127.0.0. 1:8000/swagger/index. html , #F  API
P4 AR B A 75 1R A
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e in_ESwagger

Golang Gin API®

Sodgeon

An example of gin

default v

n Jfapijvifarticles FEETER
m Japijvljarticles WEIH
ﬂ fapifvijarticles/{1d} FhsiTE
“ Japifvifarticles/{1d} #&E=E
[m Japifvijarticles/{1d} BT

fapifvljtags FRSTIEGE

[ |
m fapijvlftags FEIEGE
[~ ]

fapijvlftags/{1d] SEZEEE

I

2%
& RIRBUES

* go-gin-example

xF
BELE R

o H—h: 2018 4 02 H 16 HAAM L H
o Fhr: 2019 4 10 H 01 HE =

?

ARG AL 5E R B %, WOFE issues MEATHR M ERSGS TREIER N, WEREXREURA BB,
X Star, Xf{EE e —Rh i A .

REANE
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F+Golang i 6% £ Docker

FGolang v A #5& Fl|Docker

B RARR

e Go + Docker

ACHAR

BIAIH  go—gin—example  NFEZ|—> Docker B, 1R EIMHERIFU T ARVE:
o RFEEZHEYL  docker

o WIREAHLLENZ ), TR HRIR.

Docker

fEiX B fE A Docker, BUUENYS]
Zimage

Docker & MRV ERFARBOR, LRI AT DAT QAR R A BLR B 384T (1 R 304
BRI RS T, RIE AT EUEM IR Docker RS LigfT. B AESRER, £L
FRATTERETT TS LU T, Docker AR IR AL T — N8 BB AT A5G

o FELICE

o RIDIHKEE
o REIFREE
o FRESNH

o PUHE. FREEE

BTN AT T AT | docker  MIFTHRAIAGS, G A KIREASE RN
Golang

—. %5 Dockerfile

£ go-gin—example  HiHRH XA Dockerfile x4, B AHNE
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FROM golang:latest

ENV GOPROXY https://goproxy. cn, direct

WORKDIR $GOPATH/src/github. com/EDDYCJY/go—gin—example
COPY . $GOPATH/src/github. com/EDDYCJY/go—gin—example
RUN go build

EXPOSE 8000
ENTRYPOINT [”. /go—gin—example”]

3!

golang:latest B ANEMBEG, B IT/EHREEN $GOPATH/src/go—gin-
example , F¥4AT ETFXCHXEMAARESIE]  $GOPATH/src/go—gin—example  H1

AT go build  ZwiFSEHEE, BAESANEFREN . /go-gin-example , i
AT G B T AT SR

R gogin—example £ docker = AIEYIE, WA IS

BB

Dockerfile /2115 X Docker S8 4B RIEC B, XAFN B R FIRL, B —
FARSHE ), B KRN, MRMIRIZZER L, XEds4 N T
BRI R AR MR A

PRAT DL TP 61 2 H 5 L Docker 5244

1. FROM

TREREMBHE (LA RTES, JFHRIURE KR

2. WORKDIR

¥k WORKDIR < TAEHFH#AE>

ffiFl  WORKDIR  $84 T LIRIBEBTIERF (BN 4T HS) , LU & EM 4T B ik
HONTR R E 3, W HREAGAE, WORKDIR & 3BfResr H 3%

3. COPY

5

COPY <JEE&AZ>... <BHIREZ>
COPY ["<JREEE1>”, ... "<HIREKE>"]
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COPY  fRAF M B RSCH b <Rt AE> HISCH H R ERIZIH — 28GR N <H
g iE> &

5. EXPOSE
W EXPOSE <Ui I 1> [<¥ [ 2>...]

EXPOSE  1E4A R EHBTHARRMERSIRD, XRE—AFEH, FiairniFAeEhix
AN 7 A N P Al 2 T 3 1 D R 55

7t Dockerfile "5 NIXAER 7 BA AN I 4b

o TG E AR AN BRAR S I sF 3 11, DA (8 C B RS
o JBATHHE AN LG DML, tat2  docker run -P B, S HZFEHIMLE  EXPOSE
1) i 11

6. ENTRYPOINT

ENTRYPOINT  FI#a0F1  RUN BAME R —FE, 2 NP

. exec &I
<ENTRYPOINT> “<CMD>”
. shell  #%=:

ENTRYPOINT [ “curl”, “-s”, “http://ip.cn” ]
ENTRYPOINT 54 2R EAREIEFRSH

—. HERERK

go—gin—example M HMWHX TFHIT  docker build -t gin—blog—docker .

S EM R EER, -t fRESAMA gin-blog-docker , .  MENE
NEHT BN CH R

AT RS A b RSO (www. topgoer.cn) i 7- 97 -
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$ docker build —t gin-blog—docker .
Sending build context to Docker daemon 96.39 MB
Step 1/6 : FROM golang:latest

——> d632bbfeb767
Step 2/6 : WORKDIR $GOPATH/src/github. com/EDDYCJY/go—gin—example

> 562941978cbhd

Removing intermediate container el112997b995d
Step 3/6 : COPY . $GOPATH/src/github. com/EDDYCJY/go—gin—example

———> 3b60960120ct
Removing intermediate container 63e310b3f60c
Step 4/6 : RUN go build

———> Running in 52648a431450
go: downloading github. com/gin—gonic/gin vl.3.0
go: downloading github. com/go—ini/ini vl1.32.1-0.20180214101753-32e4be5f41bb
go: downloading github. com/swaggo/gin—swagger vl.0.1-0.20190110070702-0c6fcfd3c7
3

———> 7bfbeb301fea
Removing intermediate container 52648a431450
Step 5/6 : EXPOSE 8000

> Running in 9815b387d1bb

———> b65bd4076c65
Removing intermediate container 98f5b387d1bb
Step 6/6 : ENTRYPOINT . /go—gin—example

———> Running in c4f6cdeb667b

—=> d8al09c¢7697c
Removing intermediate container c4f6cdeb667b
Successfully built d8al09c¢7697c

=, BiESER
EEFIBG, FERIRILN  gin-blog-docker  BUGR AT

§ docker images

REPOSITORY TAG IMAGE 1D CREATED

SIZE

gin—blog—docker latest d8al09¢7697¢ About a minute a
go 946 MB

docker. io/golang latest d632bbfeb767 8 days ago

779 MB

M. QIRHBIT—IHEH
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#ATar4 docker run —p 8000:8000 gin-blog—docker

$ docker run —p 8000:8000 gin—-blog—docker

dial tep 127.0.0.1:3306: connect: connection refused

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ
ction.

- using env: export GIN MODE=release

- using code: gin. SetMode (gin. ReleaseMode)

Actual pid is 1

IBAT, AREAN R T 5 B 1 2

RIERZ T, (FAEEER G T —4&4%  dial tep 127.0.0.1:3306: connect:
connection refused

RATHHA—TF, KB  Mysal B0, B TR IBA RO i
Mysql
—. MPER

M Docker  HIAILAE  Dockerhub  F#Z  MySQL A% (E PN EWENESD

$ docker pull mysql

=, ARHFBITAFESR

S

BT Mysql &2, HEEPITRINEIRFEZES ID

$ docker run ——name mysql —p 3306:3306 —e MYSQL ROOT PASSWORD=rootroot —d mysql
8¢86ac986da4922492934b6Te074254c9165b8ee3e184d29865921b0fef29e64

#E#: Mysql
VIIEAR)  Mysql Mz

4 @ gin-blog-docker
information_schema

mysql
performance_schema

SYs
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Golang + Mysql
—. HRER

W IRA MG RAAAER, BATT EMERE, A TR

o MBRIEAAT RN B, EHE DA

o HUNME—/AFE name
MERRA A W 4%, - f

EARST  f L IREET
Wi 7

tag  IHEIHAE

7 5 A B B HL SR IR A

5

docker ps —a  EFIFrRECFIAERS, KBHL m™m @

$ docker rmi —f gin-blog—docker

Untagged: gin—blog—docker:latest

Deleted: sha256:d8a109¢7697c¢3c2d9b4de7dbb49669d10106902122817b6467a031706bch2ab4
Deleted: sha256:b65bd4076c65a3¢c24029caddef3b3£37001ff7c9eca09e2590c4d29ele23dceb
Deleted: sha256:7bfbeb301fea9d8912a4b7c43e4bb8b69bdc57f0b416b372bfb6510e476a7dee
Deleted: sha256:3b60960120cf619181¢1762cdc1b8ced18b8¢815e056659809252dd321bch642
Deleted: sha256:56294f978chdfcfadafal8ad033fd76b755b7ech5237¢6829550741a4d2¢cellbe

=\ BREECHF

I H IR E S conf/app. ini

#debug or release

RUN MODE = debug

[app]
PAGE SIZE = 10
JWT SECRET = 233

[server]

HTTP_PORT = 8000
READ TIMEOUT = 60
WRITE TIMEOUT = 60

[database]
TYPE = mysql
USER = root

PASSWORD = rootroot
HOST = mysql:3306

» WEEECON
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NAME = blog
TABLE_PREFIX = blog_

=, BEFWESER

EHGRHEE, F3F ginblog  HWHEHMREZ FHAT  docker build —t gin-blog-

docker .

. QIRHBIT AR
REX

Q: HATFHEHR  Golang  FAAM  Mysql  AAKRIGERK, MARNTHEEAMIE?

A: ¥ndy4  —link mysql:mysql il Golang &#5  Mysql  HasHEc; @
—link , BIPAYEZERN EBAE A RBRI A2 5 2 3T V5 Al Tfﬁﬁ‘ﬁﬁ P, HE —
link H# ﬁ#ﬁ%ﬁﬁiﬂ%$§§“ﬂﬁﬁﬂéﬁf TE AT Z ISR T, 752 R Xk T &

N — /—A

=

764 docker run —link mysql:mysql —p 8000:8000 gin—blog—docker

$ docker run ——1link mysql:mysql —p 8000:8000 gin-blog—docker

[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ
ction.

— using env: export GIN MODE=release

- using code: gin. SetMode (gin. ReleaseMode)

Actual pid is 1

P S

AR O, SR ENEdE, PR, HAIK Golang  A&A  Mysal
o RIRIIBAT, KINTER 0)

Review

B%

BIRMH] C 2 e s MR 1
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HIRX  Golang A1 Docker A& I, WA EIRAEWHET|E D 2 i il

o Nft4  gin-blog-docker  /fFHZSMEIX4AK? (WA docker ps —as | grep gin-
blog—docker &)
o Mysql HEEBXZMH, HARAEREE L T2

I /M Golang &%

Q: H AR, N AR AGREBIZAK?

A: FROM golang:latest  FiEUI/ZE J7 golang  %if%, % Golang HZmiFfiziT
s, AMin—4E GCC. build T H, %554

XA R, BATATUAE Golang AB/HIHAmBFR, SR AZIRLE ARG, AT T
—NRENSIZAT AT PAT S A B BT AT

& Scratch &4

Scratch 4%, fEi. NG, BARANTHEBG

—. &k Dockerfile

FROM scratch

WORKDIR $GOPATH/src/github. com/EDDYCJY/go—gin—example
COPY . $GOPATH/src/github. com/EDDYCJY/go—gin—example

EXPOSE 8000
CMD [”./go—gin—example”]

= GEATHAT IO

CGO ENABLED=0 GOOS=linux go build —a —installsuffix cgo —o go—gin—example

G VEPIT A B AT AT SO O — e e, JF HRZh AR . R DR scratch
BiR, eRTEE, BT ER A R AT AT SO AR PO )

=, HEER

$ docker build —t gin-blog—docker—scratch .
Sending build context to Docker daemon 133.1 MB
Step 1/5 : FROM scratch

—>

Step 2/5 : WORKDIR $GOPATH/src/github. com/EDDYCJY/go—gin—example
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——> Using cache
——> eel07el66a638
Step 3/5 : COPY . $GOPATH/src/github. com/EDDYCJY/go—gin—example
——=> 1489a0693d51
Removing intermediate container e3e9efcOfe4dd
Step 4/5 : EXPOSE 8000
———> Running in b5630deb544a
—> 6993e918c944
Removing intermediate container bb5630deb544a
Step 5/5 : CMD . /go—gin—example
———> Running in eebc0d8628ae
——> 5310bebeb86a
Removing intermediate container eebc0d8628ae
Successfully built 5310bebeb86a

R, BRI Golang WA RBUE T O BC B 28300, 2 mT BLE AT R $AT 3045 75 DLt
KRIAT,  HAdARAS A L
X BT DA U J LR R 7 56

o KM G — IR
e go-bindata —F

PRI AR AR R T OB B S, AR EE H 4 CoPY bR T

Ve

. =17

§ docker run —1link mysql:mysql —p 8000:8000 gin-blog—docker—scratch
[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ

ction.

- using env: export GIN MODE=release
- using code: gin. SetMode (gin. ReleaseMode)
[GIN-debug] GET /auth —> github. com/EDDYCJY/go—gin—examp

le/routers/api.GetAuth (3 handlers)

JRIIIEAT, REF IR U R

TR RBATHER SHARAD, $4T  docker ps —as %

$ docker ps —as
CONTAINER 1D IMAGE COMMAND
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SIZE

9ebdbabal8445 gin-blog—docker—scratch 7. /go—gin—example” . 0
B (virtual 132 MB)

427eeT79e6857 gin-blog—docker ”. /go—gin—example” .. 0

B (virtual 946 MB)
MEERME, HSHK/DLL Scratch AR NI A S E N, ERHE R

Mysql E£8%#EE

BT, EFREE—  Mysql B8, BABREAETH. RAIMERMGRZ
Ja, BHEMERT GEAFREIMEDD , AFFHELE !

Bt

it RO ARG, e AL T 545, Docker ANafE A A Ml bR

BB B, If HABAAEAE LI RSO R LR AL B A R T 45 51 I Bt . Wk
i AR M R 7 e 1 RN A BR A . AT AEMIBR A SR B0 AE ] docker tm —v  IXAMdr4
s 2Dl alE N EaR AR H S, estid UFS, wl DURHLR 243 I ReE

Bt ol DAE R A 2 (8 3L = A E A

Xt Bl B LS

Xt BAEE HEE, AR

et BN — B, RMEA SR

EE: HdEE M, RKET Linux TxFHREBOCH#EAT mount, Sifg H i e v
B H S R, BB A KR HEN SR .

WATEER

HhbE—NEHFHTEREEE: ~FH%  /data/docker-mysql , VEE ~ ——name
JAARZFRN  mysql  BIERY, FTEKHMEE  docker rm

$ docker run ——name mysql —p 3306:3306 —e MYSQL ROOT PASSWORD=rootroot -v /data/
docker-mysql:/var/lib/mysql —d mysql
54611dbcd62ecald33fb320£3£624c7941f15697d998f40b24eeb3balacf93ae72

BT, BB HSE  /data/docker-mysql , FIHIZ T A EEE i
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FGolangyi 6% #|Docker

e

BRI BAREATIRAE, HbsRaE IR SR, R MR AT A, R m A
o, B EEE B RRAEAE CHIR T HHR SR E 20

HOWIEEE, IRIE?

2%

FRIABIRG

e go-gin-example

Riz

o Docker —— M AT |52 8

xT
BEteR

o H—f: 2018 4 02 H 16 HAA
o Zhr: 2019 4F 10 H 01 HEK

AR AEATRE H BRAR R, WOUAE issues BEATIR M BRST TAZIEE W, WK E XK et IR A Brds B,
X Star, Xf{EE e —Rhi i A .

RE AT
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https://www.gitbook.com/book/yeasy/docker_practice/details
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£ GORM Callbacks

] GORM Callbacks

B RARR

« GORM

ACHAR

GORM itself is powered by Callbacks, so you could fully customize GORM as
you want

GORM A & 2 tH IR IKAN 1), BT AFRATT AT AR B 75 22 52 42 g ) GORM,  LALIA B FRATH H (1),
wr:

TEME N A 151
T AT (1 ]
BT 10 51
e NEINE i) g

f£ GORM & Ll EPUSE Callbacks, FATZE I H LM “ B HediA #lal i Ko —A /N

\\\\\

7t models H3 T, 14 tag.go M article.go B, MfiTE —AN I, 2
BeforeCreate. BeforeUpdate &M 17, AHEE 100 M0, BES —HIRIG?

1. tag.go
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func (tag *Tag) BeforeCreate(scope *gorm.Scope) error {
scope.SetColumn( column: "CreatedOn", time.Now().Unix())

return nil

X

func (tag *Tag) BeforeUpdate(scope *gorm.Scope) error {
scope.SetColumn( column: "ModifiedOn", time.Now().Unix())

return nil
¥

2. article.go

func (article *Article) BeforeCreate(scope *gorm.Scope) error {
scope.SetColumn( column: “CreatedOn", time.Now().Unix())

return nil

;

func (article *Article) BeforeUpdate(scope *gorm.Scope) error {
scope.SetColumn( column: “ModifiedOn", time.Now().Unix())

return nil

¥
IR BER), WASERTIR DB IRBIXAN R, HE OK, (HBEATIIIE, DUAETT Al 2k

7S

fEIX B TEIS Callbacks RSLIMIIEE, AHFE—MNXHFERE

S Callbacks
777 models H3% N models.go S, SZHLLL T AN J7 2

1. updateTimeStampForCreateCallback

// updateTimeStampForCreateCallback will set CreatedOn , ModifiedOn when crea
ting
func updateTimeStampForCreateCallback (scope *gorm. Scope) {
if !scope. HasError () {
nowTime := time.Now().Unix ()
if createTimeField, ok := scope.FieldByName ("CreatedOn”); ok {
if createTimeField. IsBlank {
createTimeField. Set (nowTime)

2R R R SCRS (www. topgoer.cn) i %:- 108 -
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if modifyTimeField, ok := scope.FieldByName ("ModifiedOn”); ok {
if modifyTimeField. IsBlank {
modifyTimeField. Set (nowTime)

FEXBOTES, =5E N TIRE

o KERBHSHI R (db.Error)

e scope.FieldByName JHid  scope.Fields()  3REUITHE FE, AWML B8R

TR

for , field := range scope.Fields() {
if field.Name == name || field.DBName == name {
return field, true
}
if field.DBName == dbName {
mostMatchedField = field

. field. IsBlank W] AIWHZ 7B ME AT NT

func isBlank(value reflect.Value) bool {
switch value. Kind() {
case reflect. String:
return value.Len() == 0
case reflect.Bool:
return !value. Bool ()
case reflect. Int, reflect. Int8, reflect. Intl6, reflect. Int32, reflect. Int64:
return value. Int() ==
case reflect.Uint, reflect.Uint8, reflect.Uintl6, reflect.Uint32, reflect. Ui
nt64, reflect.Uintptr:

return value. Uint() == 0
case reflect. Float32, reflect.Float64:
return value. Float() == 0

case reflect. Interface, reflect.Ptr:
return value. IsNil ()
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return reflect. DeepEqual (value. Interface(), reflect. Zero (value. Type()). Inter
face())
}

o NN field. Set HTHZTFBRWEME, ZHCN  interface{}

2. updateTimeStampForUpdateCallback

'/ updateTimeStampForUpdateCallback will set ModifyTime when updating
func updateTimeStampForUpdateCallback (scope *gorm. Scope) {
if , ok := scope.Get(“gorm:update column”); !ok {
scope. SetColumn ("ModifiedOn”, time.Now().Unix())

o scope.Get(...) ARMMASIREIKE T FHENSE, Hlandscr

gorm:update column , ‘Bl&r AR EIXA I )7 B
o scope.SetColumn(...) MK AIEE update column  HIFBL, FRATERIALE F BT[]
VW E  Modifiedon FIME

14 Callbacks

fE RN RO Em ST T, B FRTEEILEMIE GORM M7 5B, (HHEALH
#7 Create f1 Update [=13/, DKt A & ey

7£ models.go I init &, BNl FiEA

db. Callback().Create (). Replace (“gorm:update time stamp”, updateTimeStampForCreat
eCallback)
db. Callback (). Update (). Replace (“gorm:update time stamp”, updateTimeStampForUpdat
eCallback)

RriF

Vi) AddTag #:11, mIhjEf g 2, v &8 created on N modified on  FE%
ER N 2 T AT B (]

Vi EditTag #11, AI&KH  modified on o —RINAT 58 5T (K A]

IR
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FATVER], AR H R A2 B AR, AR AT LLEE Callbacks R 5E XTI

Wg ?

A A LA, RATAESERT  Model struct — 3EM11 DeletedOn — ARig

type Model struct {
ID int "gorm:”primary key” json:”id”"
CreatedOn int json:”created on”"
ModifiedOn int ~json:”modified on”"
DeletedOn int json:”deleted on”"

£ Callbacks

177 models H3: N models.go S, SZHLLL R 5k

func deleteCallback (scope *gorm. Scope) {
if !scope. HasError() {
var extraOption string
if str, ok := scope.Get(“gorm:delete option”); ok {
extraOption = fmt. Sprint (str)

deletedOnField, hasDeletedOnField := scope.FieldByName (“DeletedOn”)

if !scope. Search. Unscoped && hasDeletedOnField {
scope. Raw (fmt. Sprintf (
“UPDATE %v SET %v=%v%v%v”,
scope. QuotedTableName (),
scope. Quote (deletedOnField. DBName),
scope. AddToVars (time. Now (). Unix () ),
addExtraSpacelfExist (scope. CombinedConditionSql()),
addExtraSpacelfExist (extraOption),
)). Exec()
| else {
scope. Raw (fmt. Sprintf (
“DELETE FROM %v%v%v”,
scope. QuotedTableName (),
addExtraSpacelfExist (scope. CombinedConditionSql()),
addExtraSpacelfExist (extraOption),
). Exec()

A SR s R SCRS (www. topgoer.cn) % - 111 -
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func addExtraSpacelfExist(str string) string {
if str != 77 {
return © 7 + str

}

return

nn

scope. Get (“gorm:delete option”) K& E Fsh{EE I delete option
e scope.FieldByName ("DeletedOn”)  RHEXFRAIZ) @ WM R 7B, A AFAEN  UPDATE
BMkR, EAFFEN  DELETE  fifhkk

scope. QuotedTableName () iR [I5I A&, XAT7% GORM 2 HidE 5 &2 4% £ 4
HEAT — e 43
+  scope. CombinedConditionSql O  IR[EIZHEHFHIZAF SQL, H— N AHEERRA T

func (scope *Scope) CombinedConditionSql () string {
joinSQL := scope. joinsSQL ()
whereSQL := scope. whereSQL ()
if scope. Search. raw {
whereSQL = strings. TrimSuffix (strings. TrimPrefix (whereSQL, “WHERE (”),
“y
1
return joinSQL + whereSQL + scope. groupSQL() +
scope. havingSQL () + scope. orderSQL() + scope. limitAndOffsetSQL ()

e scope.AddToVars 1ZJ7iEAT CAASIIMEANE N SQL &%, WaTHFB5vE SQL v EA

func (scope *Scope) AddToVars(value interface{}) string {
, skipBindVar := scope. InstanceGet (“skip bindvar”)

if expr, ok := value. Ckexpr): ok {
exp := expr.expr
for , arg := range expr.args {
if skipBindVar {
scope. AddToVars (arg)
} else {

exp = strings. Replace(exp, “?”, scope.AddToVars(arg), 1)

}

return exp
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scope. SQLVars = append (scope. SQLVars, value)

if skipBindVar {
return “?”

}

return scope.Dialect (). BindVar (len (scope. SQLVars))

¥4 Callbacks

7t models.go [ init s, 5900 LT M Bl

db. Callback().Delete().Replace (“gorm:delete”, deleteCallback)
HIE
HJHRk%, Vi DeleteTag #:1, mIhaRIAI &I deleted_on FEAH
ING

fEX — =, A4S GORM SEi 1 HiE . 08, &l Callbacks, 7ESZFRIH o i th
FEIX A fEH]

B, —MTIE, kAL EECTELZABERAN T

GER, W7 HMERE, SRR EEN  deleted on  KIFIMD

2%

& RIRBIES

e go-gin-example

3B

e gorm

xT
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https://github.com/EDDYCJY/go-gin-example
http://gorm.io/docs/write_plugins.html
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https://github.com/EDDYCJY/blog

CronsE {155

CronEmMT 4%

AR

o SERUEMES I TRE

ACHAR

FESERRIO N HIIUH o, € AR ST B TR ARE W, AR2 547 1d Golang WAl i e i1 55 ) 5t
B, SARRRW, AP EATR LG H JFiE Cron.,

T4

FAPRAEH cron XA, BT cron BTSN as AR S I24T 4%, fsokIbt RS 17 e
55 e I T Re

Cron RiEAAMK

FB 4 e WA H FEVFIIE TEVFIRFIR 7457
# (Seconds) Yes 0-59 *x/, -
4y (Minutes) Yes 0-59 */, -
i} (Hours) Yes 0-23 */, -
YN /

MHFHER (Day of Yes 131 £/ 27
month)
A (Month) Yes 1-127or JAN- /-

DEC

EHAJL (Day of week) Yes 0-6 or SUN-SAT */,-7

Cron AT —4f[a], A 6 Dk bR 7B

AL &3] Golang [ Cron Lk Crontab £ 7 —/Mbgk, UUEiEEIFP I ERIRHER A F T

Cron {7/
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https://github.com/robfig/cron

CronsE i 1£5%

B SR ILRC 7 B T E
2. FE ()

RHLH P R TE R E, RPN “N-MAX/X”, first-last/x fER, #il 3-59/15 F£R bt
FI S =B AN J5 194E 15 43eh, 2 59 2% Aib. BIA N FFUG, 58 5 & B 220 2 Vel 45
W, EASEL

w
P

25 ()

25 TR H . fln, {£ Day of week fiH{“MON, WED, FRI"R & 2
—, BEI=MENT

(-)

S
e

4. #Ey
HEFFFH T SGEE. i, 9-17 RoxMEF 9 HBIFF 5 mrIEEA /N
5. M5 (?)

AFREM, A 7, R 7 IR, AR

Wie XK Cron B

A fi i S
gﬁ?\ﬂ:n(j)r 1 A 1 AFRusf—k 00011 *
@monthly BMABTR, BPMHBE—AHZIT—Ik  0001%**
@weekly R —, FAHFRIZIT—IK 000**0
@daily (or @midnight) R BIZAT—IK 000 ***
@hourly R/NEHEAT — K 0 0 ****

g

$ go get —u github. com/robfig/cron

LR
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https://github.com/yearly
https://github.com/annually
https://github.com/monthly
https://github.com/weekly
https://github.com/daily
https://github.com/midnight
https://github.com/hourly

CronsE i 1£5%

fE E—3 Gin SE# EH | il GORM Callbacks #1, FAMEH T GORM (1 =1 SEEL T 4K
MIER, RIS T 558k A

AR EAEMER, JAARHREEMER? XAMEESWEFARR, KN

o HANE BRI D
o ERMELTEH (H#FH#. backup) TLREHE

I LR P55 R AR oIy SR 17 9 B
o SRR ARG

17T models H3t FH) tag.go. article.go X4, 23 B0 LA ALY

1. tag.go

func CleanAllTag() bool {
db. Unscoped (). Where (“deleted on != ? 7, 0).Delete (&Tag{})

return true

2. article.go

func CleanAllArticle() bool {
db. Unscoped (). Where (“deleted on != ? 7, 0).Delete (&Article{})

return true

HEEMERZEA  Unscoped() , X/ GORM K&

%5 Cron

£ BHMR E T cron.go XM, T4 %5 LS HAUS, SASENE

package main

import (

“time”
”

”10g

”github. com/robfig/cron”
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https://segmentfault.com/a/1190000014393602

CronsE £

”github. com/EDDYCJY/go—gin—example/models”

func main() {
log. Println(“Starting...”)

¢ := cron. New()

c. AddFunc (“* * * * % *” func() {
log. Println (“"Run models. CleanAllTag...”)
models. CleanAl1Tag ()

3]

c. AddFunc (“* * * * *x *” func() {
log. Println (“"Run models. CleanAllArticle...”)
models. CleanAllArticle ()

)
c. Start ()
tl := time. NewTimer (time. Second * 10)
for {

select {

case <-tl.C:

t1.Reset (time. Second * 10)

}

}

FERXBUREF f, BAMEL 7 s 1

cron.New()

SIRYEA M [ A 2 —AN8 (25D 1) Cron job runner

func New() *Cron {
return NewWithLocation (time. Now (). Location())

// NewWithLocation returns a new Cron job runner.
func NewWithLocation(location *time.Location) *Cron {
return &Cron {
entries: nil,
add: make (chan *Entry),
stop: make (chan struct{}),
snapshot: make (chan []*Entry),

running: false,
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ErrorLog: nil,

location: location,

c.AddFunc()

AddFunc 217 Cron job runner % n—/ func , DU%4s e HIR RS 4T

func (¢ *Cron) AddJob(spec string, cmd Job) error {

schedule, err := Parse(spec)
if err != nil {

return err
}
c. Schedule (schedule, cmd)
return nil

S SERATIN TR 2, WREEE NS EEE err, LN func HINE] Schedule PAFI i &54%
AT

func (¢ *Cron) Schedule (schedule Schedule, cmd Job) {
entry := &Entry{
Schedule: schedule,
Job: cmd,
1
if !c.running f{
c.entries = append(c. entries, entry)
return

c.add <~ entry

3. c.Start()

S HTHAT AR R 3 Cron PHEERE Y. H9uxX B £ 442 goroutine + for + select +
timer i 22 2 il

func (¢ *Cron) Run() {
if c.running f{

return

}

c.running = true

A SR 3 R SCRS (www. topgoer.cn) i % - 119 -



CronsE i 1£5%

c. run ()

time.NewTimer + for + select + t1l.Reset
WMRVRRNIFE, KA, XETHHK?

* (1) time.NewTimer *

SO —ASEE R &%, FREHRBCE Nl d J5&1E—4> channel &
(2) for + select

FHZE select %£F channel

(3) tl.Reset

SEEEMNS, EEEHITA

W AGERHT “t.C e4HUE, WTEEFEH Reset”.

SRR, XBAEF RN T HETRFMMSH, &EIREERE SRR, A 3AMIMER?

i, B selectll | RWLIEAGE TR 0
IS IE

$ go run cron. go

2018/04/29 17:03:34 [info] replacing callback gorm:update time stamp from /Use
rs/eddyc jy/go/src/github. com/EDDYCJY/go—gin—example/models/models. go:56
2018/04/29 17:03:34 [info] replacing callback gorm:update time stamp from /Use
rs/eddyc jy/go/src/github. com/EDDYCJY/go—gin—example/models/models. go:57
2018/04/29 17:03:34 [info] replacing callback ~gorm:delete from /Users/eddycjy/
go/src/github. com/EDDYCJY/go—gin—example/models/models. go:58

2018/04/29 17:03:34 Starting...

2018/04/29 17:03:35 Run models. CleanAllArticle. .

2018/04/29 17:03:35 Run models. CleanAllTag. ..

2018/04/29 17:03:36 Run models.CleanAllArticle. .

2018/04/29 17:03:36 Run models.CleanAllTag. ..

2018/04/29 17:03:37 Run models. CleanAllTag. .

2018/04/29 17:03:37 Run models. CleanAllArticle. .

fofr i H A EH, B ORI S, e TAE OK
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NG
SRS L, 5 B IRE A A RS AN Golang /5 A S¢9L— A+ S A RHE 55 W s

UMK AR G Crontab ¥&, $RASEMR— KU L T

7] 7

IARARF AU EN RG], 22 RECERAES LA, B A — B ANEELR .

2%

& RIRBIUES

e go-gin-example

xF
BEYLE

o Hi—ht: 2018 4F 02 H 16 HAAiH
o HTHr: 2019 4 10 H 02 Higshoc=

-

A AT 8 ) B AE R, WOITE issues JEATHR MBS T IEE N, W3 = R e 1 F B s B,
Xl Star, XHEE & —Fh i At

RE AT
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https://github.com/EDDYCJY/go-gin-example
https://github.com/EDDYCJY/blog
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DA B 45 ) e SRR b A%

DA BC B 45 1) S e B A%
AR

o HM. HEELEN

ACHAR

RAMHFEFPH T IBAN T, MOREOR, BOREeH:, D BhBATH™ b —F, DR E FE AT
VO EAN 1, DMET RS, XAREE.

Hil

TR, PR SR, BCEEE, B, D) &Y &) #&Y! N
e, JLodh s

s

TRITIFAREORE S, 0 #fr —E 1A

o RALECE A (R E DR 2 )

o & JH logging ) File T (logging. upload #{#E I AEE)
o SLEL AREI RO (RRBRHISCAFRS . KA

o EECCEREN GRSCREHTHHNEZH0

o 1)1 blog_article (&) ¥ E T

o I http.FileServer

B, (REIERMOE, TR OSRRRS, EAREREE, AR
B

Wk AR g, AL
RSN RE
N ﬁﬁ

FESERTEATH, KA 7 HaE S KEY M A EBAFREICE T, AKX TR, /& 200 & A e
B B EIIR T

AR AT il R 5 v
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o MiBFZENA. {8 MapTo ki Bl E S
o FMLESE: ATAMEE NS E 3 setting

BRET SR ORBID

£ go-ini F AT ISR MapTo 17 SR WL g5 /44, i

type Server struct {
RunMode string
HttpPort int
ReadTimeout time.Duration

WriteTimeout time.Duration

var ServerSetting = &Server {}

func main() {
Cfg, err := ini.Load(“conf/app.ini”)
if err != nil {

log. Fatalf(“Fail to parse ' conf/app.ini’ : %v”, err)

err = Cfg. Section(“server”).MapTo (ServerSetting)
if err != nil {

log. Fatalf (“Cfg. MapTo ServerSetting err: %v”, err)

FERX B ARG, ATRATE R ServerSetting B bk, Jvtt4 MapTo w2t A ZWe ?

// MapTo maps section to given struct.
func (s *Section) MapTo(v interface{}) error {
typ := reflect. TypeOf (v)
val := reflect. ValueOf (v)
if typ.Kind() == reflect.Ptr {
typ = typ. Elem()
val = val.Elem()
} else {

return errors. New(”cannot map to non—-pointer struct”)

return s.mapTo(val, false)
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DA TE B 45 ) b SRR b A%

£ MapTo #  typ.Kind() == reflect.Ptr 2y 7 b2 Hig%E, B4R El  cannot
map to non-pointer struct — HJEFR. XK K

BEAENERA, TLUAARE  field. Set  HIJERRE, H#4T7  val := reflect. ValueOf (v)
, ERFCEAEE v NIRRT val o, HE val  BISCBIEARETE R IGH
v o, B val  BUEXEEEHZ] v, WAL v fgdihE

B go-ini H AU SBHFEIRERX —BIIIRER, IR A RN ?

RESE

FESERTIRA 1, models M file IBCEZAEH CHRISCIE PN, MHARLE setting.go i,
PR FRATT 7 2K AR setting &g — %4

RATRE 22 AE, BT N S DU HIR G ) setting.go (1 init 1, — N FEiEHE T, A
JPRIT?

HAREARAE, SERTHIAARS T AEAEZ A init &L PUATIRFPAAAE R AR, Tk B IRATHIER, IR
A L

(Al — AN SRR 5O

£ Go ', HAFEZA init KA, BUATIRF A:

o M TR init K% F2 ISR BRI 2R5E AT CRINZ S 2R
o ARGTH init % HZIRE SRR 2R UE S e I

FREAEER 2% init (Ot R R R R A R
=, %k
BB E S

117F conf/app.ini Kiic B AHE SO REEE a4, S AMRAITE I T 5 NECESTUH T AL EA )
Thge, 4 A0 H S5 T R Bc E

[app]
PageSize = 10
JwtSecret = 233

RuntimeRootPath = runtime/
ImagePrefixUrl = http://127.0.0. 1:8000

ImageSavePath = upload/images/
% MB
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ImageMaxSize = 5
ImageAllowExts = . jpg,. jpeg, . png

LogSavePath = logs/
LogSaveName = log
LogFileExt = log
TimeFormat = 20060102

[server]

#debug or release
RunMode = debug
HttpPort = 8000
ReadTimeout = 60
WriteTimeout = 60

[database]

Type = mysql

User = root

Password = rootroot
Host = 127.0.0. 1:3306
Name = blog
TablePrefix = blog_

HUALEE B SR K i BRI IR
F—3

WA AE AL SO BB B 7R s, Zi—FE setting HAbEELL L BEL init BECH Setup 75
3

T pkg/setting/setting.go i, B F:

package setting

import (

”10g

“time”

”github. com/go—ini/ini”
type App struct {

JwtSecret string

PageSize int
RuntimeRootPath string
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ImagePrefixUrl string
ImageSavePath string
ImageMaxSize int
ImageAllowExts []string

LogSavePath string
LogSaveName string
LogFileExt string

TimeFormat string

var AppSetting = &App {}

type Server struct f{
RunMode string
HttpPort int
ReadTimeout time.Duration
WriteTimeout time.Duration

var ServerSetting = &Server{}

type Database struct {
Type string
User string
Password string
Host string
Name string
TablePrefix string

var DatabaseSetting = &Database {}
func Setup () {
Cfg, err := ini.Load(“conf/app.ini”)

if err != nil {
log. Fatalf (“Fail to parse ’conf/app.ini’ : %v”, err)

err = Cfg. Section(“app”).MapTo (AppSetting)
if err != nil {
log. Fatalf ("Cfg. MapTo AppSetting err: %v”, err)

AppSetting. ImageMaxSize = AppSetting. ImageMaxSize * 1024 * 1024

AR I RSO (www. topgoer.cn) 1 #- 127 -



DOACHC B 25k S s e A%

err = Cfg. Section(“server”).MapTo (ServerSetting)
if err != nil {
log. Fatalf ("Cfg. MapTo ServerSetting err: %v”, err)

ServerSetting. ReadTimeout = ServerSetting.ReadTimeout * time. Second

ServerSetting. WriteTimeout = ServerSetting. WriteTimeout * time. Second

err = Cfg. Section(“database”).MapTo (DatabaseSetting)
if err != nil {
log. Fatalf (“Cfg. MapTo DatabaseSetting err: %v”, err)

FERXH, AT W LfFE

o E H5MCEIRF ML Kk (App. Server. Database)
o fHF] MapTo 4 Fic B I et 3145 F A -
o X UETERRRR A B 1 B U AT R

R BB

« ¥ models.go. setting.go. pkg/logging/log.go ] init E¥&ik A Setup 772
o ¥ models/models.go M7 iEEL K DB Bt B, SUNgi—3LH setting
o ¥ pkg/logging/file M7 H) LOG Fic EIMIER, M4 —itHL setting

XL R ml, FRRA MR, RALEIRTLLE S8 F, ARG A S D H bk
FW
TEIX— D BRATE R B VGRS, FT9F main.go XX, 1Bt %
func main() {
setting. Setup ()

models. Setup ()
logging. Setup ()

endless. Defaul tReadTimeOut = setting. ServerSetting. ReadTimeout
endless. DefaultWriteTimeOut = setting. ServerSetting. WriteTimeout
endless. Defaul tMaxHeaderBytes = 1 << 20

endPoint := fmt.Sprintf(”:%d”, setting.ServerSetting. HttpPort)

server := endless. NewServer (endPoint, routers. InitRouter())

server. BeforeBegin = func(add string) {

AR I RSO (www.topgoer.cn) - 128 -
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https://github.com/EDDYCJY/go-gin-example/blob/a338ddec103c9506b4c7ed16d9f5386040d99b4b/pkg/logging/file.go#L10-L15
https://github.com/EDDYCJY/go-gin-example
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log. Printf ("Actual pid is %d”, syscall.Getpid())

}
err := server. ListenAndServe ()
if err != nil {
log. Printf (“Server err: %v”, err)
1
}
Bedse e fE, BRI 2 BTG R EUR RS s g R 7 G E Tt a] P D
IHIE

X NI, AT ROEEMRHTET, KFEHIT  go run main.go  HRiE— FIK
[ T RE A 75 15 5 %

ey B J i e AL, K SKAT ARBE TR

ServerSetting. ReadTimeout = ServerSetting. ReadTimeout * time. Second

ServerSetting. WriteTimeout = ServerSetting. ReadTimeout * time. Second
¥4 setting.go LA X PIAT MBS, A AR, SHAlg?

= File

ESERTIRA A, £ logging/file.go {EFIE] T os —Le 5k, FATES ATIIRI R I, X
e AR R shag T LR

S
£ pkg H=E RN file/file.go , BN AEWF:

package file

import (
’os”
7 oath”
“mime/multipart”
“io/ioutil”

)

func GetSize(f multipart.File) (int, error) {
content, err := ioutil.ReadAll (f)
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return len(content), err

func GetExt(fileName string) string {
return path. Ext (fileName)

func CheckNotExist (src string) bool {

~, err := os.Stat(src)

return os. IsNotExist (err)

func CheckPermission(src string) bool {

_, err := os.Stat(src)

return os. [sPermission (err)

func IsNotExistMkDir(src string) error {
if notExist := CheckNotExist (src); notExist == true {

if err := MkDir(src); err != nil {
return err
}
}
return nil

func MkDir (src string) error {
err := os.MkdirAll (sre, os.ModePerm)
if err != nil {
return err

return nil

func Open(name string, flag int, perm os.FileMode) (kos.File, error) {
f, err := os.OpenFile(name, flag, perm)
if err != nil {
return nil, err

return f, nil
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FERXEIAT LB T 7 A ik

« GetSize: FRHUOLHR/N

o GetExt: FRECCHFE %

« CheckNotExist: ## L2 HAF(E

« CheckPermission: 7 SCHALIR

o ISNotExistMkDir: 4n 5 AA7AE B i Sk
« MKDir: S0k

« Open: FFF3CMF

EXEENMHB T mime/multipart 2, ©EESLH T MIME ) multipart f@#fr, 3%
EH T HTTP A1 W Y ds 42 B multipart £4k

multipart X214, rfc2388 ) multipart/form-data 7 f#—F
BP
AR L O RHK file B2 7 — &, ERX—DIRATKEIR S logging HIH T VE#ME B

1. 4TJF pkg/logging/file.go SCff, BECIAEN %

package logging

import (
”fmt

” ”

(O3S}

”

“time”

”github. com/EDDYCJY/go—gin—example/pkg/setting”
”github. com/EDDYCJY/go—gin—example/pkg/file”

func getLogFilePath() string {

return fmt. Sprintf (“%s%s”, setting. AppSetting. RuntimeRootPath, setting. AppSe
tting. LogSavePath)
}

func getLogFileName () string {
return fmt. Sprintf ("%s%s. %s”
setting. AppSetting. LogSaveName,
time. Now (). Format (setting. AppSetting. TimeFormat),
setting. AppSetting. LogFileExt,
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func openLogFile (fileName, filePath string) (%os.File, error) {
dir, err := os.Getwd()
if err != nil {
return nil, fmt.Errorf(“os.Getwd err: %v”, err)

src := dir + 7/” + filePath
perm := file.CheckPermission (src)
if perm == true {
return nil, fmt.Errorf(”“file.CheckPermission Permission denied src: %s”,
src)

}

err = file. IsNotExistMkDir (src)
if err != nil {
return nil, fmt.Errorf(“file. IsNotExistMkDir src: %s, err: %v”, src, er

r)

}

f, err := file.Open(src + fileName, os.0 APPEND|os. 0 CREATE|os.0 WRONLY, 064
4)

if err != nil {

return nil, fmt.Errorf(“Fail to OpenFile :%v”, err)

1

return f, nil
}

AV 5 SR T file/file.go GLE 7L

2. #T7F pkg/logging/log.go 3L, B4

package logging

func Setup() {
var err error
filePath := getLogFilePath()
fileName := getLogFileName ()
F, err = openLogFile (fileName, filePath)
if err !'= nil {
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log. Fatalln (err)

}

logger = log.New(F, DefaultPrefix, log.LstdFlags)

HT R 7EES %A T, Kt openLogFile 975 22 %

LI B E &N

KN, AT AE LB LB R AR S ) — L8 75 A D g

BT EAE blog_article H38MF7EB cover_image url , A varchar (255)
DEFAULT °° COMMENT ’ 31 & F #hik

BED
R N LRI 4 BT HOK, BTRA VAT F 4647 MDS SRk B AR

76 util B3 F#ieE md5.g0, 5 AN %

package util

import (
“crypto/md5”
”encoding/hex”
)

func EncodeMD5 (value string) string {
m := mdb. New ()
m. Write ([1byte (value))

return hex. EncodeToString (m. Sum(nil))

B
FESEMT RN C LR ZINES BT 7, LI — P N E % image AL EIZHE

7f pkg H3& NHigE upload/image.go SCfF, S5 ASCHFAZ:
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package upload

import (
"o
“path”
"log”
7 fmt

“strings”

”

“mime/multipart”

”github. com/EDDYCJY/go—gin—example/pkg/file”
”github. com/EDDYCJY/go—gin—example/pkg/setting”
”github. com/EDDYCJY/go—gin—example/pkg/logging”
”github. com/EDDYCJY/go—gin—example/pkg/util”

func GetImageFullUrl (name string) string {
return setting. AppSetting. ImagePrefixUrl + ”/” + GetImagePath() + name

func GetImageName (name string) string {
ext := path. Ext (name)
fileName := strings. TrimSuffix (name, ext)
fileName = util.EncodeMD5 (fileName)

return fileName + ext

func GetImagePath() string {
return setting. AppSetting. ImageSavePath

func GetImageFullPath() string {
return setting. AppSetting. RuntimeRootPath + GetImagePath ()

func CheckImageExt (fileName string) bool {
ext := file.GetExt (fileName)
for , allowExt := range setting. AppSetting. ImageAllowExts {
if strings. ToUpper (allowExt) == strings. ToUpper (ext) {
return true

return false
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func CheckImageSize(f multipart.File) bool {
size, err := file.GetSize (f)
if err != nil {
log. Println(err)
logging. Warn (err)
return false

return size <= setting. AppSetting. ImageMaxSize

func CheckImage (src string) error {
dir, err := os.Getwd()
if err != nil {
return fmt. Errorf (“os. Getwd err: %v”, err)

err = file. IsNotExistMkDir(dir + 7/” + src)
if err != nil {
return fmt. Errorf(“file. IsNotExistMkDir err: %v”, err)

perm := file.CheckPermission (src)
if perm == true {
return fmt. Errorf (“file. CheckPermission Permission denied src: %s”, src)

return nil

FERXHEIATRIL T 7 N5, wE:

o GetlmageFullUrl: FREUE A 5¢ %714 URL
o GetlmageName: FRHUE T #4F%

o GetlmagePath: FRELE Fri#gte

o GetlmageFullPath: FRELE F 528z

o ChecklmageExt: K A &%

o ChecklmageSize: K&K A/

o Checklmage: K&K H

AR H RSO (www. topgoer.cn) #7- 135 -



DOACHC B 25k S s e A%

X HIEATER R EACRS ) Rk E e, O T R RIAL L R IR, JF BT B
ANEFZEXS IR TR

BW

X E AR L5, {E routers/api Ha T #id upload.go S0fF, B A
SER

package api

import (
“net/http”

”github. com/gin—gonic/gin”

”github. com/EDDYCJY/go—gin—example/pkg/e”
”github. com/EDDYCJY/go—gin—example/pkg/logging”
”github. com/EDDYCJY/go—gin—example/pkg/upload”

func Uploadlmage (¢ *gin. Context) {
code := e. SUCCESS
data :

make (map[string]string)

file, image, err := c.Request.FormFile ("image”)
if err != nil {
logging. Warn (err)
code = e. ERROR
c. JSON (http. StatusOK, gin.H{
“code”: code,
“msg”: e.GetMsg(code),
“data”: data,

b

if image == nil {
code = e. INVALID PARAMS
} else {
imageName := upload. GetImageName (image. Filename)
fullPath := upload. GetImageFullPath ()
savePath := upload. GetImagePath ()

src := fullPath + imageName

if ! upload. CheckImageExt (imageName) || ! upload.CheckImageSize (file) {
code = e. ERROR UPLOAD CHECK IMAGE FORMAT
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} else {
err := upload.CheckImage (fullPath)
if err != nil {

logging. Warn (err)
code = e. ERROR _UPLOAD CHECK IMAGE FAIL

} else if err := c.SavelUploadedFile (image, src); err != nil {

logging. Warn (err)
code = e. ERROR_UPLOAD SAVE IMAGE FAIL
} else {
data[”image url”] = upload. GetImageFullUrl (imageName)

data[”image save url”] = savePath + imageName

c. JSON (http. StatusOK, gin.H{
“code”: code,
"msg”: e.GetMsg(code),
“data”: data,

1)

BT K s (45 pkg/e/code.go. msg.go #RAID -

/R R
ERROR_UPLOAD SAVE IMAGE FAIL = 30001
/) mEET R
ERROR_UPLOAD CHECK IMAGE FAIL = 30002
/) R R, B AN S
ERROR UPLOAD CHECK IMAGE FORMAT = 30003

FEIX — RBUML 5524, JA T a0 15

c.Request.FormFile: FRHC AL R [EIHR A 2 SR ¥ 55— AN S0
ChecklmageExt. CheckimageSize K2 & F K/, #2 K F 5%
Checklmage: fu# FAREI AT (BUR. SCfFRD

SaveUploadedFile: 1#77& }

SRS, R NS -> Kl ) RAF R R

B=®

FTHF routers/router.go S, &M H r.POST (”/upload”, api.UploadImage)
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func InitRouter () *gin.Engine {
r := gin. New()

r.GET(”/auth”, api.GetAuth)

r. GET (" /swagger/*any”, ginSwagger. WrapHandler (swaggerFiles. Handler))
r. POST (“/upload”, api.Uploadlmage)

apivl := r.Group(”/api/v1”)

apivl. Use (jwt. JWT())
{

return r

BriE

RJEFATER T EAEE RO, WS ke

POST ™ http://127.0.0.1:8000/upload
Authorization Headers (1) Body @ Pre-request Script Tests
® form-data x-www-form-urlencoded raw binary
Key Value
image s 01.jpg
Body Cookies Headers (3) Test Results
Pretty Raw Preview JSON * =
1~
2 "code": 200,
3~ "data": {
4 "image_save_url": "upload/images/96a3be3cf272e@17046d1b2674a52bd3. jpg",
5 "image_url": "http://127.0.0.1:8000/upload/images/96a3be3cf272e@17046d1b2674a52bd3.jpg"
6 1,
7 "msg": "ok"
g i

G H R R A S GEEABR 1D

$ pwd
$GOPATH/src/github. com/EDDYCJY/go—gin—example/runtime/upload/images

$ 11
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. 96a3beldcf272e017046d1b2674a52bd3. jpg
. ¢39fa784216313cf2faa7c98739f¢c367. jpeg

HEERATSHER T 2 B, — SRR URL, 5 R i
e http.FileServer

SR T /N )E, FATE R LA Ry I BB, — BRI R

« CDN
» http.FileSystem

fEN TG, CON siHE A RGEE, thAFEL L o0E. MELE Bl E AR
WREE T, Go AEXSUbEi AR ISCRE, 11 Gin HRHHE T 5, NHEAeRHEN—17
AR R Ay

r.StaticFS

FTFF routers/router.go C#F, #EINESH 1. StaticFS(”/upload/images”,
http. Dir (upload. GetImageFullPath())) , 0

func InitRouter() *gin.Engine {
r. StaticFS(”/upload/images”, http.Dir (upload. GetImageFullPath()))

r.GET(”/auth”, api.GetAuth)
r.GET (" /swagger/*any”, ginSwagger. WrapHandler (swaggerFiles. Handler))
r. POST (“/upload”, api.Uploadlmage)

EMTHA

i1 $HOST/upload/images i}, 21 E] $GOPATH/src/github.com/EDDYC)Y/go-
gin-example/runtime/upload/images 3 {4

MKATACE S T A2 F0, FATTRE B IR R A

// StaticFS works just like Static() but a custom http.FileSystem can be use
d instead.

// Gin by default user: gin.Dir()

func (group *RouterGroup) StaticFS(relativePath string, fs http.FileSystem) IRou
tes {
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” 7 " ”

if strings.Contains(relativePath, ”:”) || strings.Contains(relativePath, %

panic ("URL parameters can not be used when serving a static folder”)

}

handler := group. createStaticHandler (relativePath, fs)
urlPattern := path. Join(relativePath, ”/*filepath”)

// Register GET and HEAD handlers
group. GET (urlPattern, handler)
group. HEAD (urlPattern, handler)
return group. returnObj ()

HEERGER URL Hh2E IR T * A1 FF5 A, @it createStaticHandler — A& T FRAS
VRS, LRSS fileServer. ServeHTTP  Fl—US b @4 |

func (group *RouterGroup) createStaticHandler (relativePath string, fs http.FileS
ystem) HandlerFunc {
absolutePath := group. calculateAbsolutePath (relativePath)
fileServer := http.StripPrefix(absolutePath, http.FileServer(fs))
, nolisting := fs. (konlyfilesFS)
return func(c *Context) {
if nolisting {
c. Writer. WriteHeader (404)
}

fileServer. ServeHTTP (c. Writer, c.Request)

http.StripPrefix

BATATLLEE AR fileServer := http.StripPrefix (absolutePath,
http. FileServer (fs)) XBOER), TEESCHERESHIRE W, ©FMHAERE?

http. StripPrefix  FEAMEHEMIER URL BB RBR LS BRI 2%, &R Rl—
Handler

IEH http.FileServer 5 http.StripPrefix M4 &/, 50 40RIE4T:
http. Handle (“/upload/images”, http. FileServer (http.Dir (“upload/images”)))

SIVEIEMFIT B S E 3%, N /upload/images  WHEZET URL #4eH, s
H:
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http. Handle (“/upload/images”, http. StripPrefix (“upload/images”, http.FileServer
(http. Dir ("upload/images”))))

[*filepath

B REATLLES]  urlPattern := path. Join(relativePath,
”/*#filepath”) /*filepath  fR2#E, IREXEAHAH, RE Gin F=4mE?

JEIE TS A A B A B R, 1 Gin B 2SR T httprouter 1), 38 A R SCRY R £
FIL T ER

Pattern: /src/#filepath
/src/ match

/src/somefile. go match

/src/subdir/somefile. go  match
*filepath  ULECATA XH#4E, JEH ~ #filepath  WZI{E Pattern Hif)a

FHFHPAT  go run main.go  , EViRNIKILE upload OS5 RH & bk, K
http.FileSystem /&5 1E%

@ 127.0.0.1:8000/upload/images/c39fa784216313cf2faa7c98739fc367.jpeg
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B ERO

BNk, FEIRMEH routers/api/vl/article.go ) AddArticle. EditArticle Hi{M 1

o W, WHCEEN: ZXFAZS cover_image_url
o HBE. WCESEC: BINXt cover image url AR KK ERL

RYRTISCE YL, R A A S A O

B4

fEIXEAT o, FATE R AT TR RR, N A TS NI I S

SERR T TE R D RE SARAL, AESERRITH s WK R, A R ARBE S AN i IR —
e TR NS 2

2%

& RIRBIUES

* go-gin-example

xT
Btz

o F—iR: 2018 4 02 H 16 H ML #H
o FThr: 2019 4F 10 H 02 HEE%

AR AL FTRE i B 1R, WORAE issues HEATHR M B4 TAZIER WL, A0 RS sl A i By,
X Star, Xf{EHE A —Rh i A .

REART
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e A AR B S 45 4 P52 B Redis 277
B

ZHTRAERE, ADEREBORI A Bt #2 — PRI (AR D

i(ll3

ESPRERAE R E BRI RES BELEN N 22 EBAR, H 75K —EHAE, HIAAE
P [y — 3k BV R 2 SR Z]

A3CH R

FEAFTT, KLU T ThRER 2L

o JHE. RS EH: W routers.go W api FiEHIEHE (BAEARS)Z
repository, XHZIHELAE) .

o BEINZASE: X gorm FOEE AT R

 Redis Z¢f7: W IRMUEE S8 OGNS A7 W H .

o D EZITUARNY.

IF] RELFEIR ?
FERI BERATTRBL 7 — A, 3252 H Al f Py A

if ! HasErrors() {
if ExistArticleByID(id) {

DeleteArticle (id)
code = e. SUCCESS
} else {
code = e. ERROR_NOT EXIST ARTICLE
1
} else {
for , err := range valid.Errors {
logging. Info (err. Key, err.Message)
1

}

c. JSON (http. StatusOK, gin. H{
“code”: code,

“msg”: e.GetMsg(code),
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“data”: make (map[string]string),

b

SN LRI N DR AR e, DA AR AR

if ! HasErrors() f{
exists, err := ExistArticleByID(id)
if err == nil {
if exists {
err = DeleteArticle (id)
if err = nil {
code = e. SUCCESS
} else {
code = e. ERROR XXX
1
} else {
code = e. ERROR NOT EXIST ARTICLE
}

} else {
code = e. ERROR XXX
}
} else {
for , err := range valid.Errors {
logging. Info (err. Key, err.Message)
}

c. JSON (http. StatusOK, gin.H{
“code”: code,

msg”: e.GetMsg(code),

“data”: make (map[stringlstring),

b

R GEAFHZ AR MINHER, R IR AR R, ARSI T B — 2
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function register()

{

if (lompty(5_POST)) {
Fmag = "
if (3% POST['weser_rame']) {
if (5 POST| 'user password new']) {
if (& POBT['user password new'] === § POBT['user pasasword repeat'}) {
if (strlen($ POST['user_password new']) = 5} {
if (strlen($ POST('uner name']) < 65 E& strlen(f POST('user name']) > 1) {
if (prog match('/"(a-z\d]{2,64}§/L"', § POST['user_name'])) {
Susor = read_user($_POST['uscr_namo']};
if (iispek({Suser[’unor nams’']}) |
if [§_POBT[ 'uner email'}) {
if (otrlen(f POST['user email']) < €5) {
if (filter_var($ POST['user émail'], PILTER_VALIDATE_EMAIL)) {

croato_user();
i _' $_SESSION['mag'] = 'You are now registered so please login'y
4 hoader('Locationy " , §_SERVER['PHP_SELF'])»

axik();
} eolme Smmg = 'You must provide a valid email addross’';
} olse Smung = 'Email must be leéds than 64 characktors')
} elae $mag = 'Emall cannot be empty’;
} olso fmeg = 'Usorname alroady exista';
} olese §$msg = 'Usornamo must beo only a-z, A-Z, 0-3';

} olsa Smag = ‘Usernama must boe bebtwoen 2 and 64 charactors®j
} alse Smeg = "Paspword must be at least 6 charactera’;
} else Smag = 'Passwords do not maktch';
} olse Smag. = 'Empty Pasaword';

} alee $msg = 'Empty Usernama'j

§_BESBION['mag'] = $meg;
}
retuen reglster form();

BUESRATARIL 1 L, A I RIS 25 R 1), [R5 A 258, sk
W2 E bR

W ?

FEREBZFETIISCES, XA AR “Fi kR A6, AT LA A

1. RMEREBAEYE, SRR 7, FEIKBIRACHRS, KRR AR )
A, AR EANET

2. BT REANEAKE, AT if-else B if-else B if-else FAIIARZE, B2 H
PRFBANFRTE 6] AR AR 220 T AT AR 2 SR A A A SR 13X LY

BIMEZ, “HERAARS IR IR ERZ, AUSRKILE, M SE SRR (e
o) RS, PUOVE SR A = AL, IR CEAKEE R A2 JZ A 2
Haken, HASREABITRIRER, ek, #EkBAUD 2 AR AELI4ES fT Debug Y.

ISRk, IR AR RAAESERE], BITHIEATA M RAN AN, RERHE TR
EFHRG T

(GER: ABGI T EFETRF0 ) sk w5 k8 A, B %)

%L
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AT R BT AR AT A AN SE IR AT, Ay BAR A5 T7 59106 HoAt 7 kAT (AL
$—20: 5 Redis MFEAl It R (7FE AR/ Redis)

B WA RIHHTIVR. 2R N2 ERAOP IR, & BIREES S8 —I, iR
D

Redis

—. BEE

FT7F conf/app.ini SCfF, HriblcE :

[redis]

Host = 127.0.0.1:6379
Password =
MaxIdle = 30

MaxActive = 30
IdleTimeout = 200

. Z&%F Prefix

171 pkg/e H%, #ii cache.go, SAN%E:

package e
const (
CACHE ARTICLE = “ARTICLE”
CACHE TAG = "TAG”
)
=. &FF Key

(1) . #J7F service H=x, ¥ cache_service/article.go

(2) . T service H3k, #r# cache_service/tag.go
BAWNE: L]

X—HR5r F BRI G SR GAT KEY W71k, HESHLE TR

IJ. Redis TEA
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TF pkg H%, #& gredis/redis.go, 5 ANZ:

package gredis

import (
“encoding/json”
“time”

”github. com/gomodule/redigo/redis”

”github. com/EDDYCJY/go—gin—example/pkg/setting”

var RedisConn *redis. Pool

func Setup() error f{
RedisConn = &redis. Pool {
MaxIdle: setting. RedisSetting. MaxIdle,
MaxActive: setting. RedisSetting. MaxActive
IdleTimeout: setting.RedisSetting. IdleTimeout,
Dial: func() (redis.Conn, error) {
¢, err := redis.Dial (“tcp”, setting.RedisSetting. Host)
if err != nil {
return nil, err
1
if setting. RedisSetting. Password != 7" {
if , err := c.Do(“AUTH”, setting.RedisSetting.Password); err !=

nil {
c.Close()
return nil, err
}
}
return c, err
1
TestOnBorrow: func(c redis.Conn, t time.Time) error {
, err := c.Do("PING”)
return err
1
1
return nil

func Set(key string, data interface{}, time int) error {
conn := RedisConn. Get ()

defer conn. Close ()
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value, err := json.Marshal (data)
if err != nil {
return err

~, err = conn.Do(“SET”, key, value)
if err != nil {
return err

, err = conn. Do (“EXPIRE”, key, time)
if err != nil {
return err

return nil

func Exists(key string) bool {
conn := RedisConn. Get ()

defer conn. Close()

exists, err := redis.Bool (conn.Do("EXISTS”, key))
if err != nil {
return false

return exists

func Get(key string) ([]byte, error) {
conn := RedisConn. Get ()
defer conn. Close ()

reply, err := redis.Bytes(conn.Do("GET”, key))

if err != nil {
return nil, err

return reply, nil

func Delete(key string) (bool, error) {
conn := RedisConn. Get ()

defer conn. Close ()
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return redis. Bool (conn. Do ("DEL”, key))

func LikeDeletes (key string) error {
conn := RedisConn. Get ()

defer conn. Close ()

keys, err := redis.Strings(conn.Do ("KEYS”, ”“*”+key+”*”))
if err != nil {

return err

for , key := range keys {
, err = Delete (key)

if err != nil {
return err
}
}
return nil

FEIX LBAI 7 — LE A D) e dat e

1. % & RedisConn A redis.Pool CGE#:M) FHECE T EM—Ls3.

Dial: f&{tGIdE MM B N FE PR 1 — 4> s 4k

TestOnBorrow: AJ %k i) 0 F A 77 46 2 4 e T i

Maxldle: & K7 NEHEE

MaxActive: fE47ER AN, FSCVFECHIERAERE CHOER, BEARRED

IdleTimeout: 7E45 7€ I Al R 2 R EF S RRAS, 4 BIIAI AT BRI 5C P S (CHOR S,
BOA PR

2. BAELA T

TAEN ALY Set. Exists. Get. Delete. LikeDeletes F T3 H aif (M &2 48, 1 78 HLH
PR T ik

(1> RedisConn.Get ()  : FEMEHM PR —ANHERER
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(2 conn. Do (commandName string, args ...interface{}) : [ Redis k%28 k%2
Sip ALV E iR =)

(3) redis. Bool (reply interface{}, err error) : Jay2iR B N4 /RIE

(4) redis. Bytes (reply interface{}, err error) : ¥4 iREI%A Bytes

(5) redis. Strings (reply interface{}, err error) : ¥an&iR[EIFN [Istring

f£ redigo P RE KERBINTIE, HRAEHR, @VEAEHMERHIUA Redis @4 RIAT
FIXHOY1E, Redis el LM R TR . 3502 R IRIR G, IXBRTRA TS 73483 !
H. 7B

FESERTALR T, I LA I R AL ERATT R BN AT 25

i B AR ]

Gri—iR |8l 7572

B Service, W% routers/api HIZH, #4702

I gorm FERAINT, EETIRGERTE I (0 BT RS

o 5K E] 75 ¥k

FARHRIZRTIRE), C.JSON AR NGEANTTIEE Gu ), (HAZRT CLEF S Br et fie AN g iRt A2
XML 1We?

1. #TJF pkg H%, ¥ app/request.go, S5 A/

package app

import (
”github. com/astaxie/beego/validation”

”github. com/EDDYCJY/go—gin—example/pkg/logging”

func MarkErrors(errors []*validation.Error) {

for , err := range errors {
logging. Info (err. Key, err.Message)

1

return
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2. {17 pkg H3%, ## app/response.go, 5 ASCIEH%:

package app

import (
”github. com/gin—gonic/gin”

”github. com/EDDYCJY/go—gin—example/pkg/e”

type Gin struct {
C *gin. Context

func (g *Gin) Response (httpCode, errCode int, data interface{}) f{
g. C. JSON (httpCode, gin. H{
“code”: errCode,
“msg”: e.GetMsg(errCode),
“data”: data,

1)

return

AT UG IR AR E), Bl app BN RIJERTA]

BUBREE

#T7F routers/api/vl/article.go, &HEKL GetArticle 771 5 KIS N

func GetArticle(c *gin. Context) {
appG := app. Ginf{c}
id := com. StrTo(c. Param(”id”)).MustInt ()
valid := validation.Validation{}
valid.Min(id, 1, "id”).Message ("IDZiKF0")

if valid. HasErrors() {
app. MarkErrors (valid. Errors)
appG. Response (http. StatusOK, e. INVALID PARAMS, nil)

return
1
articleService := article service.Article{ID: id}
exists, err := articleService.ExistByID()
if err != nil {
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appG. Response (http. StatusOK, e. ERROR CHECK EXIST ARTICLE FAIL, nil)
return

}

if lexists {
appG. Response (http. StatusOK, e. ERROR NOT EXIST ARTICLE, nil)

return

1

article, err := articleService. Get ()

if err != nil {
appG. Response (http. StatusOK, e. ERROR GET ARTICLE FAIL, nil)
return

1

appG. Response (http. StatusOK, e. SUCCESS, article)

KA JUMERZS) S, FERENTEMN TR E, WRAAAER RN EEER A S AMEAT
THE, WEEHNERT service 2412, 1M routers/api (controller) 24z, Ri54
B ) LA

ity service/article_service ) articleService.Get()  J7¥Zk:

func (a *Article) Get() (*models.Article, error) {
var cacheArticle *models. Article

cache := cache service.Article{ID: a.ID}
key := cache.GetArticleKey ()
if gredis. Exists(key) {
data, err := gredis.Get (key)
if err != nil {
logging. Info (err)
} else {
json. Unmarshal (data, &cacheArticle)
return cacheArticle, nil

}
}
article, err := models.GetArticle(a.ID)
if err != nil {
return nil, err
1

gredis. Set (key, article, 3600)
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return article, nil

MXFT gorm 1Y 451 IR E, AFEEZMN models/article.go WiF:

func GetArticle(id int) (*Article, error) f{
var article Article
err := db. Where(”id = ? AND deleted on = ? 7, id, 0).First(&article).Related
(&article. Tag). Error
if err != nil & err != gorm. ErrRecordNotFound {
return nil, err

return &article, nil
SIBUESE N (Error, R4 KD R . AR EFEE— A, £ gorm 1, EIRARLFAW
S “HIR

5]

BIR, AENIARMCIER RS A TRAIPREE “SLIL Redis A7 IF AL LA 1l 552
A"

R RERE AN WL TE SIL S5 AR, ARG BE TSI 51,  H 2R AN 1k

WRESXK, nJLE| go-gin-example #EREEATR, MEEATH, XamaHait
W B, BKAME 2

2%

& RIRBIUES

* go-gin-example

HERE D2

o iy EE ARG SR YA

xT
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SEIL S H . S Exce

SEHLSH . S\ Excel

AR

o FHITIRERISLE,

ACHAR

FEAY, BATR LB ARG LT SATIAE, ZRRARECIhRE T, A BARFE R
75 3

FAAMEASIRAVEH T 2 /> Excel ffL, excelize &I XML #& X — L 4E 1y, L@
tealeg/xIsx #& A SCAFEE MR, RIRF RN ER T, K] DURYE B C i3zl %
FAEH -

HEEARE T I Excel SFAFiEHAZ, {E app.ini AL E -

lapp]

ExportSavePath = export/
&4 setting.go i) App struct:

type App struct {

JwtSecret string
PageSize int
PrefixUrl string

RuntimeRootPath string
ImageSavePath string
ImageMaxSize  int
ImageAllowExts []string

ExportSavePath string

LogSavePath string
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LogSaveName string
LogFileExt string

TimeFormat string

EX TGN ExportSavePath BLE i, 5 4MR5eHT ImagePrefixUrl Bk PrefixUrl T3¢
W& HOST 3R

(EmRMBEL image.go 1) GetlmageFullUrl J732)

pkg
i pkg/export/excel.go i, .

package export
import “github. com/EDDYCJY/go—gin—example/pkg/setting”
func GetExcelFullUrl (name string) string {

return setting. AppSetting. PrefixUrl + 7/” + GetExcelPath() + name

func GetExcelPath() string {
return setting. AppSetting. ExportSavePath

func GetExcelFullPath() string {
return setting. AppSetting. RuntimeRootPath + GetExcelPath ()

RS T SRR, LR R, EBA P B RTI, AR AL
W — T I

f, err := os.Create(export. GetExcelFullPath() + “test.csv”)
if err != nil {
panic (err)

}
defer f.Close()
f. WriteString ("\xEF\xBB\xBF”)

w := csv. NewWriter (f)
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data := [][]string{
{717, “testl”, “testl-1"},
{727, "test2”, "test2-1"},
{737, 7test3”, “test3-1"},

w. WriteAll (data)

7t Go #MEMARERE encoding/csv W, RIRTISCHE csv XA HURIALEE, 7EA BeARAS H,
87 a0 TAE:

1. os.Create:
B T — test.csv Xt
2. f.WriteString(“\xEF\xBB\xBF"):

\xEF\xBB\xBF /& UTF-8 BOM 1] 16 #ZEill#% X, 75X B HH AL 2 bR iR ST ga i % =L,
S HBE SRk, RS — SRS N, R APRR UTF-8 Migmidis NG, 5
NHB 22 5o LG

3. csv.NewWriter:

func NewWriter(w io.Writer) *Writer {
return &Writer {

Comma: ,
W bufio. NewWriter (w),
}
}
4. w.WriteAll:

func (w *Writer) WriteAll (records [][]string) error {

for , record := range records {
err := w.Write(record)
if err != nil {
return err
}
}

return w. w. Flush ()

WriteAll sEFr2xf Write f9E%, fFEERAERAHM T wow. Flush() , X750 17
T WriteAll s f13 5, m] UABAEAE & i icit F &
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<+

Service 7

17T service/tag.go, 10 Export 77, #F:

func (t *Tag) Export() (string, error) f{
tags, err := t.GetAll()
if err != nil {

e

return , err

file := xlsx.NewFile()
sheet, err := file.AddSheet ("2 H")
if err != nil {

return 77, err

titles := [Istring{”ID”, "&#”, "QI&EN", "GN 8", BN, "B 7}
row := sheet.AddRow ()

var cell *xlsx.Cell

for , title := range titles {
cell = row. AddCell ()
cell.Value = title

for , v := range tags f{
values := []stringf{

strconv. Itoa(v. ID),
v. Name,
v. CreatedBy,
strconv. Itoa (v. CreatedOn),
v. ModifiedBy,
strconv. Itoa (v. ModifiedOn),

row = sheet. AddRow ()

for , value := range values {
cell = row. AddCell ()
cell.Value = value

time := strconv. Itoa(int(time. Now().Unix()))
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“tags—" + time + 7. xlsx”

filename :

fullPath := export.GetExcelFullPath() + filename
err = file. Save (fullPath)
if err != nil {

nn

return , err

return filename, nil

routers A0
F17F routers/api/vl/tag.go, HEhnanF Jjik:

func ExportTag(c *gin.Context) f{

appG := app. Gin{C: c}

name := c.PostForm(”“name”)

state := -1

if arg := c.PostForm(“state”); arg != 7" {
state = com. StrTo(arg).MustInt ()

}

tagService := tag service. Tag{
Name: name,
State: state,

}

filename, err := tagService.Export ()

if err != nil {
appG. Response (http. StatusOK, e. ERROR EXPORT TAG FAIL, nil)
return

appG. Response (http. StatusOK, e. SUCCESS, map[string]string{
“export url”: export. GetExcelFullUrl (filename),
“export save url”: export.GetExcelPath() + filename,

1)

B&EH

7f routers/router.go SCEEHREE NG vk, WR
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apivl := r.Group(”/api/vl”)
apivl. Use (jwt. JWT())
{

r. POST (”/tags/export”, vl.ExportTag)

L ATiRz g

Y| http://127.0.0.1:8000/tags/export , ZERUITF:

{
“code”: 200,
“data”: {
“export _save url”: “export/tags—1528903393. x1sx”,
“export url”: “http://127.0.0.1:8000/export/tags—1528903393. x1sx”
b

” ” ” ”
ok

msg’ :

IR R R [ 75 SR A I IR AT DR A7 M

StaticFS
ABURABAR,  BLLE FLHE U I ik 17 5 R TE T RSO, 8 T 2

17T router.go Cff, HEMARAG U
r.StaticFS (”/export”, http.Dir (export.GetExcelFullPath()))
FARAER R, SRAVEVGR ] FATI M ETT, ¥ — k=

VTR B export_url , W1: http://127.0.0. 1:8000/export/tags—
1528903393. x1sx , e AERIh TIE?

A

Service &
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F17F service/tag.go, ¥&hn Import 751k, Wk

func (t *Tag) Import(r io.Reader) error {
xlsx, err := excelize.OpenReader (r)
if err != nil {

return err

rows := xlsx.GetRows ("Fr25(5 ")
for irow, row := range rows {
if irow > 0 {
var data []string
for , cell := range row {
data = append(data, cell)

models. AddTag(datal[1], 1, datal[2])

return nil

routers A
FJF routers/api/vl/tag.go, i~ i

func ImportTag(c *gin.Context) {
appG := app. Gin{C: c}

file, , err := c.Request.FormFile("file”)

if err != nil {
logging. Warn (err)
appG. Response (http. StatusOK, e.ERROR, nil)
return

tagService := tag service. Tag{}

err = tagService. Import (file)

if err != nil {
logging. Warn (err)
appG. Response (http. StatusOK, e. ERROR IMPORT TAG FAIL, nil)
return
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appG. Response (http. StatusOK, e. SUCCESS, nil)

B&EH

7t routers/router.go SCAERRIE NG T, R

apivl := r.Group(”/api/v1”)
apivl. Use (Gwt. JWT ()

{

SRR

r.POST (”/tags/import”, vl. ImportTag)
}

LAl

POST v http://127.0.0.01:8000/tags/import
Authorization Headers Body @ Pre-request Script Tests
® form-data x-www-form-urlencoded raw binary
Key Value
file XM tags-1528903393.xlsx
Body Cookies Headers (3) Test Results
Pretty Raw Preview

{"code": 200, "data":null, "msg":"ok"}

EIX BIRA T 2ehT S 1 Excel SCHAE IS, i
http://127.0.0.01:8000/tags/import , A 25K [AIFIEIE &7 IEH0 N 22

B4

AR, FHBAHT Excel A FHIMEHTR, FHTET 2 M.
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« tealeg/xlsx

» 360EntSecGroup-Skylar/excelize

PRAT ARG 5 — N E RSB 7 3, RHRIIE A # B O

« tag: FHH excelize 77 LS CATREVR 23 < I 50 147 FRLHK D
o tag: FALEIRESLI
o artice : . SHINAESLH

WAKAIRIF TS, R, ATt

2%

& RIRBUES

* go-gin-example

xT
BEHL R

o H—f: 2018 4 02 H 16 HAACHE
o Fhr: 2019 4 10 H 02 HEM =

N RATAEfTSE R B IR, YGUIE issues HEATIR M BG FAZIERE I, QRS B ARAT B 34 By
X Star, AR e —Rh i A .

REART
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CEDSSU NSt

R YERY . & IFER
R

o EIF AR
o THEMAERK

A3CH R

FEXFEMEF IR, BATEEafmEREMAT, 10 H AT WA AR 1, A RIATH 5L
BLn ~ hfe:

o AR T 4ERD

o AR CHFE + “4E:d)

LI

G, URATEAE App o B DR —4ED K IR KGR, BRATL e E A TR N
QrCodeSavePath , fAN  qrcode/ , & ZWHWERFIMRNIZEE EN, &8 NETS
f& go-gin-example.

AR 4R
2%

$ go get —u github. com/boombuler/barcode

THEA

R AR X — SEM A THRANE X, HAEAHMATReE, B
pkg/qrcode/qrcode.go X, HANZE:

package qrcode

import (
”image/ jpeg”
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ARl AR B IR

”github. com/boombuler/barcode”
”github. com/boombuler/barcode/qr”

”github. com/EDDYCJY/go—gin—example/pkg/file”
”github. com/EDDYCJY/go—gin—example/pkg/setting”
”github. com/EDDYCJY/go—gin—example/pkg/util”

)

type QrCode struct {
URL string
Width int
Height int

Ext string
Level qr.ErrorCorrectionlLevel

Mode  qgr.Encoding

const (
EXT JPG = 7. jpg”

func NewQrCode (url string, width, height int, level qr.ErrorCorrectionLevel, mod
e qr.Encoding) *QrCode {
return &QrCode {
URL: url,
Width: width,
Height: height,
Level: level,
Mode: mode,
Ext: EXT JPG,

func GetQrCodePath() string {
return setting. AppSetting. QrCodeSavePath

func GetQrCodeFullPath() string {
return setting. AppSetting. RuntimeRootPath + setting. AppSetting. QrCodeSavePat

func GetQrCodeFullUrl (name string) string {
return setting. AppSetting. PrefixUrl + 7/” + GetQrCodePath() + name
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func GetQrCodeFileName (value string) string {
return util. EncodeMD5 (value)

func (q *QrCode) GetQrCodeExt() string {
return q. Ext

func (q *QrCode) CheckEncode (path string) bool {
src := path + GetQrCodeFileName (q. URL) + q.GetQrCodeExt ()
if file.CheckNotExist (src) == true {
return false

return true

func (q *QrCode) Encode(path string) (string, string, error) f{
name := GetQrCodeFileName (q. URL) + g.GetQrCodeExt ()
src := path + name
if file. CheckNotExist (src) == true {
code, err := qr.Encode(q.URL, q.Level, g.Mode)
if err != nil {

nn nn

return ", , err
}
code, err = barcode. Scale(code, q.Width, g.Height)
if err != nil {

return 77, 77, err

f, err := file.MustOpen(name, path)
if err != nil {

e aa

return ", , err

}
defer f.Close()

err = jpeg.Encode(f, code, nil)
if err != nil {

nn nn

return , , err

return name, path, nil
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X FERE func (q *QrCode) Encode  Jyik, M7 U N1

o BRECZERD AR R4

o Qg YRR

o YT T HERD I E KA

o AT 4N SO

o KM (Z4Ef9) LU JPEG 4: 2: 0 FEZkkg N5 A

AHME  jpeg.Encode(f, code, nil) ™, FE="SHAIWKELEKG R E, BIAMEAN 75

// DefaultQuality is the default quality encoding parameter.
const DefaultQuality = 75

// Options are the encoding parameters.
// Quality ranges from 1 to 100 inclusive, higher is better.
type Options struct {

Quality int

1. 2
£ routers/api/vl/article.go ¥ GenerateArticlePoster J53%H T3 0P &
2. WP

7E routers/router.go 1] apivl H i apivl.POST (”/articles/poster/generate”,
vl. GenerateArticlePoster) i

3. B=4

Bt GenerateArticlePoster /71, 4w5 %M A N4, R

const (

QRCODE_URL = “https://github. com/EDDYCJY/blogtgin%E7%B3%BB%ES%SS%I7%E7%IB%A
E%E5%BD%95”
)

func GenerateArticlePoster(c *gin. Context) {
appG := app. Ginf{c}
grec := qgrcode. NewQrCode (QRCODE URL, 300, 300, qr.M, qr.Auto)
path := qrcode. GetQrCodeFullPath ()
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, , err := qrc. Encode (path)

if err != nil {
appG. Response (http. StatusOK, e. ERROR, nil)
return

1

appG. Response (http. StatusOK, e. SUCCESS, nil)

Al

it POST J7vjiiml http://127.0.0. 1:8000/api/v1/articles/poster/generate?
token=$token (F = $token)

POST v http://127.0.0.1:8000/api/v1/articles/poster/generate?token=ey/hbGciOillUzI 1 NilsInR5cCI61kpXVC)9.ey) 1c2VybmFtZSI6IJASO..
Authorization Headers Body Pre-request Script Tests

TYPE

Inherit auth from parent v
This request is not inheriting any authorization helper at the moment. Save it in a co

The authorization header will be automatically helper.

generated when you send the request. Learn
more about authorization

Body Cookies Headers (3) Test Results

Pretty ~ Raw  Preview JSON v =

1-|{

2 "code": 200,
3 "data": null,
4 "msg": "ok"

5 3

A A A S E DI RE R IR, W
1. JingiRe# 200

2. AHH S R R AR I
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BB B E B IEN runtime/qrcode/bg.jpg (BRI, AIELE OSS sl HAd M)

service Fi&

17T service/article_service H%, #ii article_poster.go 3, BAHE:

package article service

import (

Vs ”
image
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”image/draw”
”image/ jpeg”

” ”

0S

”github. com/EDDYCJY/go—gin—example/pkg/file”
”github. com/EDDYCJY/go—gin—example/pkg/qrcode”

type ArticlePoster struct {
PosterName string
*Article
Qr *qrcode. QrCode

func NewArticlePoster (posterName string, article *Article, qr *qrcode.QrCode) *A
rticlePoster {
return &ArticlePoster {
PosterName: posterName,
Article: article,
Qr: qr,

func GetPosterFlag() string f{
return “poster”

func (a *ArticlePoster) CheckMergedImage (path string) bool {
if file.CheckNotExist (path+a. PosterName) == true {
return false

return true

func (a *ArticlePoster) OpenMergedImage (path string) (*os.File, error) {
f, err := file.MustOpen (a. PosterName, path)
if err != nil {

return nil, err

return f, nil

type ArticlePosterBg struct {
Name string
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*ArticlePoster
*Rect
*Pt

type Rect struct {
Name string

X0 int
YO int
X1 int
Y1 int

type Pt struct {
X int
Y int

func NewArticlePosterBg(name string, ap *ArticlePoster, rect *Rect, pt *Pt) *Art
iclePosterBg {
return &ArticlePosterBg{
Name : name,
ArticlePoster: ap,
Rect: rect,
Pt: pt,

func (a *ArticlePosterBg) Generate() (string, string, error) f{
fullPath := qrcode. GetQrCodeFullPath ()
fileName, path, err := a.Qr.Encode (fullPath)
if err != nil {

e e

return . , err

if !a.CheckMergedImage (path) {
mergedF, err := a.OpenMergedImage (path)
if err != nil {

nn e

return , , err
1
defer mergedF. Close ()

bgF, err := file.MustOpen (a. Name, path)
if err != nil {

nn nn

return , , err
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Y1))

defer bgF. Close ()

qrF, err := file.MustOpen(fileName, path)
if err != nil {

e aa

return ", , err

}
defer grF. Close()

bglmage, err := jpeg.Decode (bgF)
if err != nil {

nn e

return , err
}
grlmage, err := jpeg.Decode (qrF)
if err != nil {

nn e

return s , err

jpg := image.NewRGBA (image. Rect (a. Rect. X0, a.Rect. Y0, a.Rect.X1, a.Rect

draw. Draw(jpg, jpg.Bounds(), bglmage, bglmage.Bounds().Min, draw. Over)
draw. Draw (jpg, jpg.Bounds(), qrlmage, qrlmage.Bounds().Min. Sub(image.Pt

(a.Pt.X, a.Pt.Y)), draw.Over)

jpeg. Encode (mergedF, jpg, nil)

return fileName, path, nil

XHEESEEZ  func (a *ArticlePosterBg) Generate () Tk T R

o R YIS A7 i kAR

o AR YERD G

o REGIFEER GRIEAIEIFERER) &G

o HAMEALE, WSS IR B mergedF

o FTIFEHSAFR T 58 bgF

o FTHFAE R 4ERS B grF

o 1Y bgF 1 qrF i2[7] image.lmage

o QIEE—MHTH RGBA K%

« 7£ RGBA El#& E2:ii H5tE (bgh)

o fECZHIE KM RGBA K& I, fEfRE Point B4 —4ERLEE (qrF)
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o K2:HiFy RGBA EIZRLL JPEG 4: 2: 0 JEZIARS A& IFEMEE S (mergedF)
HiR
Bl RS, BRI
2 3: I pr3

FT7F routers/api/vl/article.go 01, &2k GenerateArticlePoster Jiik, 45 & k%%
Wi (HAERNR g LA IFERD R

const (

QRCODE URL = “https://github. com/EDDYCJY/blogtgin%E7%B3%BB%E5%S8%97%E 7%9B%A
E%E5%BD%95”
)

func GenerateArticlePoster(c *gin. Context) {

appG := app. Ginf{c}

article := &article service.Article{}

qr := grcode. NewQrCode (QRCODE_URL, 300, 300, qr.M, qr.Auto) // HEIHE3E gin
RAEEAE, AT EATH NS5 2 4

posterName := article service.GetPosterFlag() + “=” + grcode. GetQrCodeFileNa
me (qr. URL) + qr. GetQrCodeExt ()
articlePoster := article service.NewArticlePoster (posterName, article, qr)
articlePosterBgService := article service.NewArticlePosterBg(
“bg. jpg”,
articlePoster,

&article service. Rect {
X0: 0,
YO: 0O,
X1: 550,
Y1: 700,

1,

&article service.Pt{
X: 125,
Y: 298,

1,

, filePath, err := articlePosterBgService. Generate ()

if err != nil {
appG. Response (http. StatusOK, e. ERROR GEN ARTICLE POSTER FAIL, nil)
return
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R IR

appG. Response (http. StatusOK, e. SUCCESS, map[string]string{
“poster url”: grcode. GetQrCodeFullUrl (posterName),
“"poster save url”: filePath + posterName,

b

KPR R EFIRERIR, smAUEW T, W

image.Rect
image.Pt
image.NewRGBA
jpeg.Encode
jpeg.Decode
draw.Op
draw.Draw

go-imagedraw-package

Fprid By SRBRI PEAR T 7L — T

StaticFS

7t routers/router.go SCF, Mt FARAS:

r.StaticFS (”/qrcode”, http.Dir (qrcode. GetQrCodeFullPath()))

LAl
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https://golang.org/pkg/image/#NewRGBA
https://golang.org/pkg/image/jpeg/#Encode
https://golang.org/pkg/image/jpeg/#Decode
https://golang.org/pkg/image/draw/#Op
https://golang.org/pkg/image/draw/#Draw
https://blog.golang.org/go-imagedraw-package

http://127.0.0.1:8000/api/v1/articles/poster/generate?token=eyJhbGciOi)lUzI1NilsinR5cCl61kpXVC]9.ey] 1 c2VybmFtZSI6IASO..

Authorization

TYPE

Body (3)

Pretty JSON

"code": 200,|
- "data": {
"poster_save_url": "runtime/qrcode/poster-7387cc83f2af55579f4047a5fa239f83.jpg",
"poster_url": "http://127.0.0.1:8000/qrcode/poster-7387cc83f2af55579f4047a5fa239f83. jpg"
}’

"msg": "ok"

Vil se B URL B84, IR IA1E pa BRI BR 4865 s M IE# [

® 127.0.0.1:8




CEDSSU NSt

B4

FEAF TSI T PR WL S ThEE, 0l E s 4EM AN & IR . A SEARRERE 1741 Bl 12
g M EERE, XBRFIREAD, HEA RGN IR, DA MR, %R

AR A A A
2%

& RIRBIES

* go-gin-example

xF
Zanhs

o H—hx: 2018 £ 02 f 16 HARAI L HE
o % ”hx: 2019 4F 10 H 02 HEze =

AURA AR BE i BUE IR, WOHAE issues HEATHR B4 FAZIER WL, 40 RS a1 2 B,
X Star, Xf{EHE A& Rhi A .

RE AT
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EEE R &

£ B B2l 30
AR

o FAREEAEH]
o KA

A3CH R

FELIEHERER ELHBISCFI TR GXIAFREZH MR T, NELRE .

LB

KEAEHIR OEE e, T R O3] runtime/fonts BR T (AL
5 16 MB K/

g

$ go get —u github. com/golang/freetype

2230

77T service/article_service/article_poster.go 3 ff, #IngflC w4584, wh:

type DrawText struct {
JPG draw. Image
Merged *os.File

Title string
X0 int
YO int
Size0 float64

SubTitle string
X1 int
Y1 int
Sizel float64
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(P BT

func (a *ArticlePosterBg) DrawPoster (d *DrawText, fontName string) error {
fontSource := setting. AppSetting. RuntimeRootPath + setting. AppSetting. FontSa
vePath + fontName
fontSourceBytes, err := ioutil.ReadFile (fontSource)
if err != nil {
return err

trueTypeFont, err := freetype.ParseFont (fontSourceBytes)
if err != nil {
return err

fc := freetype. NewContext ()
fc. SetDPI (72)

fc. SetFont (trueTypeFont)
fc. SetFontSize (d. Size0)

fc. SetClip (d. JPG. Bounds ())
fec. SetDst (d. JPG)

fc. SetSrc (image. Black)

pt := freetype. Pt (d. X0, d.Y0)
, err = fc.DrawString(d. Title, pt)
if err != nil {

return err

fc. SetFontSize (d. Sizel)
, err = fc.DrawString (d. SubTitle, freetype.Pt(d.X1, d.Y1))
if err != nil {

return err

err = jpeg. Encode (d. Merged, d. JPG, nil)
if err != nil {
return err

return nil

XHEFEM T freetype 1, 2051 &0 4H55:

1. freetype.NewContext: filZE—/NFH) Context, Xtz E —LERIME
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func NewContext () *Context f{
return &Context {

T raster. NewRasterizer (0, 0),
fontSize: 12,
dpi: 72,

scale: 12 << 6,

2. fc.SetDPI: & & BE#& 01 i

3. fc.SetFont: &M T Ll SUARM 744

4. fc.SetFontSize: VAR AHLAL B 7R KN
5. fc.SetClip: &8 8y E LT 4]

6. fc.SetDst: # & HixE1%

7. fc.SetSrc: WEZHHIEMIREIE, 8% N image.Uniform

var (
// Black is an opaque black uniform image.
Black = NewUniform(color. Black)
// White is an opaque white uniform image.
White = NewUniform(color. White)
// Transparent is a fully transparent uniform image.
Transparent = NewUniform(color. Transparent)
// Opaque is a fully opaque uniform image

Opaque = NewUniform(color. Opaque)

8. fc.DrawString: R4 Pt (AR FRE L4 E K SCAR 2

35258

$TJT service/article_service/article_poster.go J77%, 7& Generate J5 i34 il 3L+ 14X
T, .

func (a *ArticlePosterBg) Generate() (string, string, error) f{
fullPath := grcode. GetQrCodeFullPath ()
fileName, path, err := a.Qr.Encode (fullPath)
if err != nil {

nn nn

return s , err
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https://golang.org/pkg/image/#Uniform

FEE P B2y

if !a. CheckMergedImage (path) {

draw. Draw (jpg, jpg.Bounds(), bglmage, bglmage.Bounds().Min, draw. Over)
draw. Draw (jpg, jpg.Bounds(), qrlImage, qrlImage.Bounds().Min. Sub(image.Pt
(a.Pt. X, a.Pt.Y)), draw.Over)

err = a.DrawPoster (&DrawText {

Merged: mergedF,

Title: “Golang Gin ZR¥| =",

X0: 80,
YO: 160,
Size0: 42,

SubTitle: "———Hifa”,

X1: 320,
Y1: 220,
Sizel: 36,

}, “msyhbd. ttc”)

if err != nil {

nn nn

return y , @IFI

return fileName, path, nil

BiE

U 0] A2 i e E R B $HOST/api/vl/articles/poster/generate?token=$token , fu
EHARSR, WTHE
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2%

& RIRBIUES
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e go-gin-example

xT
Bie R

o HF—hx: 2018 4 02 H 16 HRA L=
o FTHr: 2019 45 10 H 02 Higdoc=

AR AEATEE H BRI, WOUAE issues BEATIR M BRST TABIEE W, W R E XK e A Brs Bl
X Star, Xf{E#E e —Rh i A .

REART

H RS (www.topgoer.cn)
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=<5}

HINginx#i#E Go H
FRR

e Nginx.
o SRR

A3CH R

BRI
A4

EARZES, BATEKER A Ngink LLEAER Nginx SK5Ext go-gin-example f#E, 45z
IR ) A R 1 B A7 A 3 4T 1Y) T g

Nginx
y 3§ R

Nginx &—1 Web Server, "JULAI{ERIEAEE, 7. mifFCE. TCP / UDP. HTTP
W g% e 54, EMA IR 2SI N MRE, Flan:

o DI AE B #ALEE 10,000 24N JF kR (5 10k dE7E3) HTTP (RERE )4
2.5 MB)

o ARG hEESH)

o IEML RFAREE

o I

« J@it OpenSSL % TLS / SSL 5 SNI fil OCSP 3 #F

« FastCGl. SCGI. uWSGI 3 HF

« WebSockets. HTTP/1.1 [ FF

e Nginx + Lua

g

AT AREL T B, 230 Nginx BLa5 T ORI H]
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=<5}

ey DA
HEHw4

e nginx: A3 Nginx

« nginx -s stop: ZIfF 1 Nginx fiz4

« nginx -s reload: = in#kic & S04

e Nnginx -s quit: “FIEfE L Nginx %%

o nginx -t: NG E SCPF R T IR

e nginx -v: Zix Nginx iA(E B

e nginx -V: Z/x Nginx JRAE S g ikas MINC & 2 (E 2
BREEE

1. proxy pass: FERFEARERBEE. FFEEFMLWE proxy pass [ url fiJa N
[, WFRRLIFEEE. BN OREAET) RN IE, Irf g aEa SR 2

2. upstream: P& SERIIME, upstream ZRiAZ LIRS HI T ST 08k, 59 A S D P
K,

(1) weight: BE, fRERMMAE, weight 515 MR RIEL
(2) ip_hash: %15 IP ] hash 4525
(3) fair: % )i v R 55 45 00 SLE [ EAT 200, o S92 AR TR BRI 5 28 31 ek vy

(4) url_hash: ##&i7 URL ) hash 45 2485 Aic

&

EIX HLF 2 nginx.conf #EATRCE, W SRARASHIE S B HC BSOS, AT nginx
-t FF

$ nginx -t
nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok

nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful
A, WMECESAAE  /usr/local/ete/ngink/  H3E'T, I HIMKE T

REAHE
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S AR R 5 DB AR 5545 AR 32 M 2% L HERGE R, SRE R R R 40 A BRI 48 1k 55
#e, PR MR SS A EAS B S5 RO P25 SRIER AR P i, BEIRHAQEL AR 55 3 X St R B — 4>
RIEARERSS 4% CREFTED

Client Server
Client Proxy |——®| Server
Client Server

EE hosts
0T BB AN ER, FIE RSB L35, T Jetc/hosts  » BMIPIZA:

127.0.0. 1 api. blog. com

EcE nginx.conf

17T nginx (A E XA nginx.conf (F&HJJE /usr/local/etc/nginx/nginx.conf) , A 1
LUENEEEH

whn server JrBIN%, %E server_name Jy api.blog.com Jf H MW 8081 i 1, KA
HEEHRE  http://127.0.0.1:8000/ F

worker processes 1;

events {

worker connections 1024;

}

http {
include mime. types;

default type application/octet—stream;
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FINginx#i & Go . H

sendfile on;

keepalive timeout 65;

server {
listen 8081;
server name api.blog. com;

location / {
proxy_pass http://127.0.0.1:8000/;

IOF
J83h go-gin-example

[F1%] go-gin-example IH F, #$4T make, f§i&1T ./go-gin-exmaple

$ make

github. com/EDDYCJY/go—gin—example

$ 1s

LICENSE README. md conf go—gin—example middleware pkg
runtime vendor

Makefile README ZH.md  docs main. go models route
rs service

$ . /go—gin—example

[GIN-debug] DELETE /api/vl/articles/:id > github. com/EDDYC]Y/go—gin—examp
le/routers/api/vl. DeleteArticle (4 handlers)

[GIN-debug] POST /api/vl/articles/poster/generate ——> github. com/EDDYC]Y/go-gi
n—-example/routers/api/vl. GenerateArticlePoster (4 handlers)

Actual pid is 14672

&EJMH nginx

$ nginx -t
nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok
nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful

$ nginx —s reload

ik 3u!
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FNginx##Go A

GET Vv http://api.blog.com:8081/auth?username=test&password=test123
Authorization Headers Pre-request Script Tests
TYPE

Inherit auth from parent
This request is not inheriting
The authorization header will be automatically
generated when you send the request. Learn
more about authorization

Body Cookies Headers (5) Test Results
Pretty Raw Preview JSON 5
i
2 "code": 200,
3~ "data": {
4 "token": "eylhbGciOiJIUzIINiIsInR5cCI6IkpXVCI9

.eyJ1c2VybmFtZSI6IjAS0GY2YmMNKNDYyMWQzNzNjYWR1INGU4MzIZM
TUzNTgwMzAZMCwiaXNzIjoiZ21ulWIsb2cifQ.1t_AdbaKulLuDsteR

s

”msgﬂ': "ok"

~N oy

s, BUSEEL T SRR AR T, AR R R

FBIIE

T, 94 FON Load Balance CREFR LBY , LR Bl @& 2 PR 2 AN 500 EE T
7 CREBEED

IREEMISLE PR T WL, XXX MEEARBIBAF. HAERERAAWE?

KAt S 6 server, RALHUERERIN (I Nginx AHGIIRILH) Kitfr2)
AN, STAEIIA RIS A, AR R ek R e

TR

BRI AZ A RS, MABBEELA go-gin-example, AT HORIATAT LUSEIZA
T, SR R
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FINginxih# Go M A

N TR, 73 e R ST conf/app.ini B8 S 22 8001 A1 8002 (L A] A{H AL
FEANSHIERD , EBE30 2 40T 8001 A1 8002 1)m ik 55

EE nginx.conf

[ 2] nginx.conf P2 HLTT, MM ARG IBCE . B upstream 5 5, B X MY
2 M aumikss, &E1EE T proxy _pass fER (B0~ http:// + upstream 75 45K

worker processes 1;

events {
worker connections 1024;

http {
include mime. types;

default type application/octet—stream;

sendfile on;
keepalive timeout 65;

upstream api.blog. com {
server 127.0.0.1:8001;
server 127.0.0.1:8002;

1
server {
listen 8081 ;
server name api.blog. com;
location / {
proxy pass http://api.blog. com/;
1
1
1
&EJE nginx
$ nginx -t

nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok
nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful

$ nginx —s reload
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RriF

HEEYR  http://api.blog. com:8081/auth?username={USER NAME} } &password=
{PASSWORD}  , Z VAl JLIRME T EH IR

HAl Nginx BAATHRECE, AR MK, 1 go-gin-example EXiAJFE debug #
X, HBEWER log BiHA T

[GIN] 2018/09/01 — 18:45:19 |FVLLH | 2.001245ms | 127.0.0.1 |je=u /auth?username=test&password=test123
[GIN] 2018/09/01 — 18:45:38 |[WLLH | 772.371ps | 127.0.0.1 |[e= /auth?username=test&password=test123
[GIN] 2018/09/01 — 18:46:32 |44 | 1.986631ms | 127.0.0.1 |33 /auth?username=test&password=test123
[GIN] 2018/09/01 - 18:45:20 |l N | 801.886us | 127.0.0.1 |Qci4n /auth?username=test&password=test123
[GIN] 2018/09/01 - 18:46:29 |FAJM| 711.61ps | 127.0.0.1 |38 /auth?username=test&password=test123

B4

A BN, FBEAE IS4 H #1E H Y Web Server ¥ 5 #52& — L/ 4 8%, Nginx &4t
27 RIARER? g2

e
N

fRj AR, HIE TIE,
& R A HIAES

W

» go-gin-example

xT
Bt

o H—hR: 2018 £ 02 H 16 HRAIXHE
o FTHr: 2019 4 10 H 01 HEoC =

AR AR SE i B 1R, WORFE issues HEATIR M B4 FAZIER I, A0 RS s 1A 2 Bl
X Star, Xf{EHE & —Rhii A .

BREANE
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Golang =2 X 4%

AR

e Nginx.
o SRR

A3CH R

BRI
A2

EARZES, BATEKER A Ngink LLEAER Nginx SK5Ext go-gin-example f#E, 45z
IR ) A R 1 B A7 A 3 4T 1Y) T g

Nginx
y 3§ R

Nginx &—1 Web Server, "JULAI{ERIEAEE, 7. mifFCE. TCP / UDP. HTTP
W g% e 54, EMA IR 2SI N MRE, Flan:

o DI AE B #ALEE 10,000 24N JF kR (5 10k dE7E3) HTTP (RERE )4
2.5 MB)

o ARG hEESH)

o IEML RFAREE

o I

« J@it OpenSSL % TLS / SSL 5 SNI fil OCSP 3 #F

« FastCGl. SCGI. uWSGI 3 HF

« WebSockets. HTTP/1.1 [ FF

e Nginx + Lua

g

AT AREL T B, 230 Nginx BLa5 T ORI H]
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Golang =& X % i¥

ey DA
HEHw4

nginx: Jis Nginx

« nginx -s stop: ZIfF 1 Nginx fiz4

« nginx -s reload: = in#kic & S04

e Nnginx -s quit: “FIEfE L Nginx %%

o nginx -t: NG E SCPF R T IR

e nginx -v: Zix Nginx iA(E B

e nginx -V: Z/x Nginx JRAE S g ikas MINC & 2 (E 2
BREEE

1. proxy pass: FERFEARERBEE. FFEEFMLWE proxy pass [ url fiJa N
[, WFRRLIFEEE. BN OREAET) RN IE, Irf g aEa SR 2

2. upstream: P& SERIIME, upstream ZRiAZ LIRS HI T ST 08k, 59 A S D P
K,

(1) weight: BE, fRERMMAE, weight 515 MR RIEL
(2) ip_hash: %15 IP ] hash 4525
(3) fair: % )i v R 55 45 00 SLE [ EAT 200, o S92 AR TR BRI 5 28 31 ek vy

(4) url_hash: ##&i7 URL ) hash 45 2485 Aic

&

EIX HLF 2 nginx.conf #EATRCE, W SRARASHIE S B HC BSOS, AT nginx
-t FF

$ nginx -t
nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok

nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful
A, WMECESAAE  /usr/local/ete/ngink/  H3E'T, I HIMKE T

REAHE
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S AR R 5 DB AR 5545 AR 32 M 2% L HERGE R, SRE R R R 40 A BRI 48 1k 55
#e, PR MR SS A EAS B S5 RO P25 SRIER AR P i, BEIRHAQEL AR 55 3 X St R B — 4>
RIEARERSS 4% CREFTED

Client Server
Client Proxy |——®| Server
Client Server

EE hosts
0T BB AN ER, FIE RSB L35, T Jetc/hosts  » BMIPIZA:

127.0.0. 1 api. blog. com

EcE nginx.conf

17T nginx (A E XA nginx.conf (F&HJJE /usr/local/etc/nginx/nginx.conf) , A 1
LUENEEEH

whn server JrBIN%, %E server_name Jy api.blog.com Jf H MW 8081 i 1, KA
HEEHRE  http://127.0.0.1:8000/ F

worker processes 1;

events {

worker connections 1024;

}

http {
include mime. types;

default type application/octet—stream;
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Golang % X 9w

sendfile on;

keepalive timeout 65;

server {
listen 8081;
server name api.blog. com;

location / {
proxy_pass http://127.0.0.1:8000/;

IOF
J83h go-gin-example

[F1%] go-gin-example IH F, #$4T make, f§i&1T ./go-gin-exmaple

$ make

github. com/EDDYCJY/go—gin—example

$ 1s

LICENSE README. md conf go—gin—example middleware pkg
runtime vendor

Makefile README ZH.md  docs main. go models route
rs service

$ . /go—gin—example

[GIN-debug] DELETE /api/vl/articles/:id > github. com/EDDYC]Y/go—gin—examp
le/routers/api/vl. DeleteArticle (4 handlers)

[GIN-debug] POST /api/vl/articles/poster/generate ——> github. com/EDDYC]Y/go-gi
n—-example/routers/api/vl. GenerateArticlePoster (4 handlers)

Actual pid is 14672

&EJMH nginx

$ nginx -t
nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok
nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful

$ nginx —s reload

ik 3u!
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Golang % X 9w

GET Vv http://api.blog.com:8081/auth?username=test&password=test123
Authorization Headers Pre-request Script Tests
TYPE

Inherit auth from parent
This request is not inheriting
The authorization header will be automatically
generated when you send the request. Learn
more about authorization

Body Cookies Headers (5) Test Results
Pretty Raw Preview JSON 5
i
2 "code": 200,
3~ "data": {
4 "token": "eylhbGciOiJIUzIINiIsInR5cCI6IkpXVCI9

.eyJ1c2VybmFtZSI6IjAS0GY2YmMNKNDYyMWQzNzNjYWR1INGU4MzIZM
TUzNTgwMzAZMCwiaXNzIjoiZ21ulWIsb2cifQ.1t_AdbaKulLuDsteR

s

”msgﬂ': "ok"

~N oy

s, BUSEEL T SRR AR T, AR R R

FBIIE

T, 94 FON Load Balance CREFR LBY , LR Bl @& 2 PR 2 AN 500 EE T
7 CREBEED

IREEMISLE PR T WL, XXX MEEARBIBAF. HAERERAAWE?

KAt S 6 server, RALHUERERIN (I Nginx AHGIIRILH) Kitfr2)
AN, STAEIIA RIS A, AR R ek R e

TR

BRI AZ A RS, MABBEELA go-gin-example, AT HORIATAT LUSEIZA
T, SR R

ARG I RSO (www. topgoer.cn) 1) #- 199 -
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Golang % X % i¥

N TR, 73 e R ST conf/app.ini B8 S 22 8001 A1 8002 (L A] A{H AL
FEANSHIERD , EBE30 2 40T 8001 A1 8002 1)m ik 55

EE nginx.conf

[ 2] nginx.conf P2 HLTT, MM ARG IBCE . B upstream 5 5, B X MY
2 M aumikss, &E1EE T proxy _pass fER (B0~ http:// + upstream 75 45K

worker processes 1;

events {
worker connections 1024;

http {
include mime. types;

default type application/octet—stream;

sendfile on;
keepalive timeout 65;

upstream api.blog. com {
server 127.0.0.1:8001;
server 127.0.0.1:8002;

1
server {
listen 8081 ;
server name api.blog. com;
location / {
proxy pass http://api.blog. com/;
1
1
1
&EJE nginx
$ nginx -t

nginx: the configuration file /usr/local/etc/nginx/nginx. conf syntax is ok
nginx: configuration file /usr/local/etc/nginx/nginx. conf test is successful

$ nginx —s reload
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Golang =& X % i¥

RriF

HEEYR  http://api.blog. com:8081/auth?username={USER NAME} } &password=
{PASSWORD}  , Z VAl JLIRME T EH IR

HAl Nginx BAATHRECE, AR MK, 1 go-gin-example EXiAJFE debug #
X, HBEWER log BiHA T

[GIN] 2018/09/01 — 18:45:19 |FVLLH | 2.001245ms | 127.0.0.1 |je=u /auth?username=test&password=test123
[GIN] 2018/09/01 — 18:45:38 |[WLLH | 772.371ps | 127.0.0.1 |[e= /auth?username=test&password=test123
[GIN] 2018/09/01 — 18:46:32 |44 | 1.986631ms | 127.0.0.1 |33 /auth?username=test&password=test123
[GIN] 2018/09/01 - 18:45:20 |l N | 801.886us | 127.0.0.1 |Qci4n /auth?username=test&password=test123
[GIN] 2018/09/01 - 18:46:29 |FAJM| 711.61ps | 127.0.0.1 |38 /auth?username=test&password=test123

B4

A BN, FBEAE IS4 H #1E H Y Web Server ¥ 5 #52& — L/ 4 8%, Nginx &4t
27 RIARER? g2

e
N

fRj AR, HIE TIE,
& R A HIAES

W

» go-gin-example

xT
Bt

o H—hR: 2018 £ 02 H 16 HRAIXHE
o FTHr: 2019 4 10 H 01 HEoC =

AR AR SE i B 1R, WORFE issues HEATIR M B4 FAZIER I, A0 RS s 1A 2 Bl
X Star, Xf{EHE & —Rhii A .

BREANE
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i A1 Makefile

w1 Makefile

AR

o E—/> Makefile

ACHAR

R BRI IR, B BRI A, KIS B, g C..., BG4 PATHE.
WAREEUCEE N gn e, BRI AR SR RITH D EAd. SRl i EE S
ARG, SRR ?

AV H2AETHEDE ORI Makefile, 2G5 R ?

AT A4 Makefile FIMEM T30, &n EUURAN Y

BAfBR
W g HE, Docker & Dockerfile , # Unix HG#i#s Make ....

Make

A4

Make &AM H ML T H, 2782407 H % F 34K Makefile 5t makefile S0, 3 A71E,
4 Makefile (IR 2: 5¢ plo b

AR, PR b Makefile WHBZ/RHEHE make BN, HCOHE € Shell fid4

BN LE, MUUBARG . ESCRFREE N, 5 A, KB, f4iiE C, ekl

LU

Makefile 1% ZBUNALR, &ML target (iR JFk, R4 HE, B2E
KEIX—AH bR prerequisites (AT E %14

)

BEEHN—AT, BaILLl—A tab {EATF3k, JFHIERM command (4) , 2 RAEK
—/ target AT IR a4
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i A1 Makefile

[target] ... : [prerequisites] ...
<{tab> [command]

o target: —/MHEFRRE KM, FTLUR—ADEEAN A . WATLGRIEANMRIERN 25
(h%5) , #PhEHR (phony)
 prerequisites: FIE %M, X—TURFESE. @F LN MHEL. H. EREHNZ
target /& 75 75 EE P @A, QR AT E R AAESCE IR CUFBOE —IR1B 5
BHED TSAA target 75 % i)
« command: EIX—/ target [ A4

fay B

KK LA go-gin-example 45 Makefile (4, i5# A make [fK1]

g

fEgn'S Makefile BT, #ZSe 0TI e /a T AT, 75 B ok (1 1] 4%

W5

.PHONY: build clean tool lint help
all: build

build:
go build —v .

tool :
go tool vet . |& grep —v vendor; true
gofmt —w .

lint:
golint . /..

clean:
rm —rf go—gin—example

go clean —i

help:

@echo “make: compile packages and dependencies”
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i A1 Makefile

@echo “make tool: run specified go tool”
@echo “make lint: golint ./...”
@echo “make clean: remove object files and cached files”

1. £ BRffrh, T CPHONY , HAEHZA ] build / clean / tool / lint / help
PhEFR, FHUNH RS E AR ?
o PN EbRG: EPATHN 4R, make #iA S LKA & B A7ALE build / clean /
tool / lint / help HXT R SCHF, TR TR AR IEATHR 20 B I iy 4

o EAFEH ARIFAAAEX BRI SCAT, T make F4ilh xx U CAFEAE, 1A BT
7y

2, XHLEUETRI R, AEAr ATHATRIAIE WK, SEHL T BN DR

make: make %t & make all

make build: Z ¥ 4 [0 H A0 AR 5
make tool: iZ17f5E 1 Go T HE
make lint: golint —F

make clean: MR G RIZEAF AT
make help: help

A ASATERIT RIS

WARARSEPRIRAEL, ATRES A RER . WM ZIATa S, N A SATEN R brEs it £ 17

o Uk wNE

7|
make BRIASITENEESG M4, AT . XAMTAB0E SCNBEIE
fER

AT LAEXT RLAr @ BTN _E @, FIHRE 1% & AT BN 2 bk f h _E

build:
@go build -v .

W2 HARRRRAT 512 A1, HREE T +. - HE 0
NG
e LR R SR, A B ] LU Makefile 57— NEA T fif.

%

\
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& RIRBUES

e go-gin-example

xT
Bio R

o HF—hx: 2018 4 02 H 16 HRA L=
o FTHr: 2019 45 10 H 01 Hgdoc=

AR AEATEE H BRI, WOUAE issues BEATIR M BRST TABIEE W, W5 XK e IR A Brs Bl
X Star, Xf{E#E e —Rh i At .

REART
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https://github.com/EDDYCJY/go-gin-example
https://github.com/EDDYCJY/blog

gRPC ]

gRPC A

gRPC A AH KA 4H

gRPC Client and Server

gRPC Streaming, Client and Server
TLS E-fiAE

FT CA 1 TLS UEiliE

Unary and Stream interceptor
AR AR SS RIS it HTTP # 1

X RPC J5 %A A 5 SNIE

gRPC Deadlines

oy A BB R gRPC + Opentracing + Zipkin
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file:///docs/jianyugo/jianyugo-1cl3s9i0tnlo6
file:///docs/jianyugo/jianyugo-1cl3saij6btrh
file:///docs/jianyugo/jianyugo-1cl3sbga2kvj7
file:///docs/jianyugo/jianyugo-1cl3sck344mm9
file:///docs/jianyugo/jianyugo-1cl3sdikcu7aa
file:///docs/jianyugo/jianyugo-1cl3selkegvk3
file:///docs/jianyugo/jianyugo-1cl3sfek88i99
file:///docs/jianyugo/jianyugo-1cl3sge3fe6fn
file:///docs/jianyugo/jianyugo-1cl3sh9i88ene
file:///docs/jianyugo/jianyugo-1cl3si44vig74

gRPCE A XA 444

gRPC I AH A4
i H#ibk: https://github.com/EDDYCJY/go-grpc-example

VeI, HEN9 gRPC M —L85nil, skt gRPC & —A> &1 HTTP/2 Wil
11 RPC #EZE, ‘B >RH T Protobuf fE4 IDL

RATAT ISR, ENTEGR S A7 RO SH S HE RIS, B e T
Wittt RN

—s RPC

22 RPC

RPC ft¥5:m 2 28 (Remote Procedure Call) , BEREMAME 74U AIZIE G4
A5 IMEE. it T—atENIER RS — a8 7R, mAFKART
AN N IXANAE BAE s

EhrR

HME RS2, o2 A B. /£ A FEINAH CAEERA B ke BN D, 410 DL E R
A b 1 I 2

A IEANRE, (HiE RPC (1%, 20 5@, FikwA AFRMEH RPC, #tiRASHL I — 1 RKE—
F: 17 R

RPC 1EZ

FINA, —A 588N RPC HEZE, NS AELIH . REEMM A, RS GHEEDIRE, A G
RS ETRERE RASEN

WL EAEZEY, MIRT . FLega—n) RPC HELE, Wit 44 £ A4t RSk 25X AN Fr it

PRI ?

# W RPC HE3

gRPC
e Thrift

Rpcx
« Dubbo

HE—TF
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https://github.com/EDDYCJY/go-grpc-example
https://grpc.io/
https://github.com/apache/thrift
https://github.com/smallnest/rpcx
https://github.com/apache/incubator-dubbo

gRPC K AH A1

\ BiESE £ IDL O RSAE didhe RESEHR
gRPC v X X X X
Thrift v X X X X
Rpcx X v v 4 v
Dubbo  x v v v v

A E RPC

f‘EﬁE‘\ ﬁ}zﬁ\ ﬁé\ ;‘&%

RPC FJPIET HTTP &
RPC RfCigEfEct #l A, & LA3ET HTTP #ril iy

HESA NUAEMS, LATLLE IR, 2HET HTTP/L.1 SRRy, HTTP/2 A4k T 12 1)
CHRAAEF R ED B MRE 2 7 A R gRPC

—+ Protobuf

i’

Protocol Buffers f&—H 5ifi i, ¥ ik, A9 RMIF S IACHARI i, 1T IBf
P HURRAE . MALT JSON XML, B, b, TR, FHIhEZIFRA R
b

syntax = “proto3”;

service SearchService {
rpc Search (SearchRequest) returns (SearchResponse) ;

}

message SearchRequest {
string query = 1;
int32 page number = 2;
int32 result per page = 3;
}
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gRPCE A XA 444

message SearchResponse {

1. %47 GARERARERAT) AU

protod

ik, WRAFEN], HERAE

proto2 Bk, FEEFRENH v2 i85 v3, AN 24 A HAE AR

2. EX SearchService

SearchRequest

3. X  SearchRequest

N

SearchResponse

BAE=AEE: KB, FERAK. FBRHT

4. Protobuf 4wk 8 SRR P IIE S AE, 4 AHNIE S 1 Service Interface Code #1

Stubs

B, X H R RHRREENE, HHRE LD

Language Guide (proto3)

BERE

.proto Type
double
float
int32
int64
uint32
uint64
sint32
sint64
fixed32
fixed64
sfixed32

sfixed64

AR I RSO (www. topgoer.cn) 1) - 210 -

C++ Type
double
float
int32
int64
uint32
uint64
int32
int64
uint32
uint64
int32

int64

Java Type
double
float
int
long
int
long
int
long
int
long
int

long

SearchResponse

RPC k%5, HAE RPC Jrik
HE, 3R

HE, WEEXLT =A7E &4

Go Type
float64
float32
int32
int64
uint32
uint64
int32
int64
uint32
uint64
int32

int64

L
)
MEPSS

Search , A%

PHP Type
float

float

integer
integer/string
integer
integer/string
integer
integer/string
integer
integer/string
integer

integer/string


https://developers.google.com/protocol-buffers/docs/proto3

gRPC K AH A1

.proto Type C++ Type

bool bool
string string
bytes string

v2 fil v3 FEXH

Java Type
boolean
String

ByteString

o MHIER R 7 B i 7 B AR 2 A

o M required 7

o B optional 7B, ERilat 2

o fHFR default FE&

o BRI SREFIE, Bl Any RADREANE

o MiIFE unknown B

¥ JSON Mapping
o i Map AR

« X enum ] unknown %!
+ repeated EAfEH packed Zwfs
o GINTHHIESSZH, (CH#H, JavaScript, Ruby, Objective-C)

Go Type
bool
string

[Ibyte

PHP Type
boolean
string

string

DL HE W R Whae, S EEg 1 @] ik Protobuf Version 3.0.0

%8 Protobuf, AH4ARNER XML?

B fij R
e fiid S R

> T

=+ gRPC

i’

AR T B B A P R R U 1R 3

5ok 1/10 £ 1/3
fE AT R JEOR ) 20 £5 % 100 i

gRPC & —~mEthae. THEMNGEHR RPC HELE, [HmzhM HTTP/2 #it
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https://developers.google.com/protocol-buffers/docs/proto3#json
https://github.com/protocolbuffers/protobuf/releases?after=v3.2.1

gRPC K A=A

EQ T

o« C++

« C#

» Dart

+ Go

e Java

* Node.js

* Objective-C
« PHP

« Python

* Ruby

KR

1. HTTP/2

2. Protobuf

3. %/ RS AR TR — 4 IDL
4. FENMZEI RIFSCRF

5. XFFZiEE

i
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gRPC AR A 21

gRPC Server Ruby Client

C++ Service

"oy,
° Response(s)

Android-Java Client

DR

1. &) (gRPC Sub) A A 773k, K2 RPC i A

2. XHERAE B Protobuf #EATX & F 56 ESE (IDL)

3. R%5un (QRPC Server) HZEIERIG, MIDEREK, BEATL T E HALHIFiR b
4. ximapigs RAE A Protobuf BT X G 54k £ 48 (IDL)

5. B BIRSTImINL, ARASTERA . [PHEEBGHIE A J5k, MR IEAE SRR (PHEE)
(K7 i A FH 3 [ v 52 45 R

w5l

FEIX /AT, KR4 KR s gRPC (1% 7 S AT R 55 i (KR AR - A B8R S5 — A3k
BHEVENR, FFofE N —EATRAN 4 [

FIEA S B IR 25 Y

lis, err := net.Listen(“tep”, fmt.Sprintf(”:%d”, *port))
if err != nil {
log. Fatalf(“failed to listen: %v”, err)

}

grpcServer := grpc. NewServer ()

ARSCRS A H RSO (www. topgoer.cn) i 4#- 213 -



gRPCEAH KA

pb. RegisterSearchServer (grpcServer, &SearchServer{})

grpcServer. Serve (1is)

1. WWrdee TCP und, HFH2% imilsR
2. B gRPC Server St %
3. gRPC Server PR 55 A1t B R0 vE A

4. Serve() W FIAR 5585 AT PHIE 645, ELRIBERE B 184 Stop() 1]

AR I

var opts [Jgrpc.DialOption
conn, err := grpc.Dial (kserverAddr, opts...)

if err != nil {
log. Fatalf(“fail to dial: %v”, err)

defer conn. Close ()
client := pb.NewSearchClient (conn)

1. fil& gRPC Channel 5 gRPC Server #4171l (75 AR S as bk Mg DA H0D
2. W H DialOptions #&ilE (fu1, TLS, GCE &4, JWT L)
3. & Search Client Stub

A R FHXS I R AR 55 05 12

BE

1. a5 FAEA# R Protobuf, & &f#H JSON. XML?

2. Protobuf —i4 #2328 packed 4whd, =ZfF4?

B4

IR NS, A TR BRI IR 73T R LA, b E AR
i EARAENEAT T ICER, IR R R IS B RRHEHHTIRN 2], 2RI T
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ZERH

¢ Protocol Buffers

« gRPC
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https://grpc.io/docs/

gRPC Client and Server

gRPC Client and Server

=
I

=AHAEH] Go k4ws gRPC Server Al Client, ibHEAEIN. Fiby ES AR R

iy

» google.golang.org/grpc
« github.com/golang/protobuf/protoc-gen-go

g3
gRPC

go get —u google. golang. org/grpc

Protocol Buffers v3

wget https://github. com/google/protobuf/releases/download/v3. 5. 1/protobuf-all-3.
5.1.zip

unzip protobuf-all-3.5.1.zip

cd protobuf-3.5. 1/

. /configure

make

make install

o 2 e 5 I
protoc ——version
#HHI LR, AT ldconfig iy 44 B BE R X Je]

protoc: error while loading shared libraries: libprotobuf. so.15: cannot open sha
red object file: No such file or directory

Protoc Plugin

2R R R SCRS (www. topgoer.cn) i 4 - 216 -
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go get —u github. com/golang/protobuf/protoc—gen—go

BRINGEA R, WSEHERICHRICE (M52 AERENHE, AR

Client Server

B4

$ tree go—grpc—example

go—grpc—example

F—— client
I— proto

| L—— search. proto
L—— server. go

IDL
mE

#£ proto 32 N K search.proto XX, 5 AWIF K%
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gRPC Client and Server

syntax = “proto3”;
package proto;
service SearchService {

rpc Search(SearchRequest) returns (SearchResponse) {}

message SearchRequest {
string request = 1;

}

message SearchResponse {

string response = 1;

}

A B

fE proto TR F AT R A

$ protoc ——go_out=plugins=grpc:. *.proto

e plugins=pluginl+plugin2: #&&Z M 1%

AT X proto X ZW & T RPC kRS, TIERIAEASAR RPC AR, Kb E4A H
plugins  S#fE#4s  protoc—gen—go , HiFE, W3 RPC (IXHFEwE T gRPC)

o —go_out=.: KE Go it H 3%

ZAE4 2 N#k protoc-gen-go HdifFiAF A K Go ARG H K], AR Sl .pb.go )R
%

2

B SRS IER, JRERTHR RS AKX RPC, iy & Rl fi il

i

$ protoc ——go out=. *.proto
W BUVUREEMKm LR pb.go X, 3 alA A X

A RE

AT AL )G, KRS~ .pb.go XXM, AN EMT:
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type SearchRequest struct {
Request string  protobuf:”bytes, 1, opt, name=request” json:” req
uest, omitempty”
XXX NoUnkeyedLiteral struct{} ~json:

”n on>

XXX_unrecognized [Ibyte  json:”"-"
XXX_sizecache int32 “json:”=""
}
func (m *SearchRequest) Reset () { *m = SearchRequest{} }

func (m *SearchRequest) String() string { return proto.CompactTextString(m) }
func (*SearchRequest) ProtoMessage () {}
func (*SearchRequest) Descriptor() ([]byte, [Jint) {

return fileDescriptor search 8b45f79eel3ff6a3, []int{0}

func (m *SearchRequest) GetRequest() string f{
if m != nil {
return m. Request

}

return

nn

I [ BRI — AR AN, AT DARNIE 32 2 R R U

o FREMMWNE FRILHEHARERERR (FBSHD

o Ap—2H Getters Jrik, Heff T ACEE— L0 FR A HUE TG O
« ProtoMessage J5:523] proto.Message 3% [

o A Rest Jiik, {#14# Protobuf ik & N E(E

o Repeated #¥#: V) A

type SearchRequest struct {
Request string  protobuf:”bytes, 1, opt, name=request” json:’req

uest, omitempty”"

}

func (*SearchRequest) Descriptor() ([Ibyte, []int) {
return fileDescriptor search 8b45f79eel3ff6a3, []int{0}

type SearchResponse struct {
Response string  protobuf:”bytes, 1, opt, name=response” json: re

sponse, omitempty””

}
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func (*SearchResponse) Descriptor() ([]byte, []int) {
return fileDescriptor search 8b45f79eel3ff6a3, [lint{l}

func init() { proto.RegisterFile (“search. proto”, fileDescriptor search 8b45f79ee
13ff6a3) }

var fileDescriptor search 8b45f79eel3ff6a3 = []byte{

// 131 bytes of a gzipped FileDescriptorProto

0x1f, 0x8b, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x02, Oxff, Oxe2, O0xe2, 0x29
, 0x4e, 0x4d, 0x2c,

Ox4a, Oxce, 0xd0, 0x2b, 0x28, Oxca, 0x2f, 0xc9, 0x17, 0x62, 0x05, 0x53, Ox4a
, 0x9a, Oxbc, Oxbc,

Oxcl, 0x60, Oxel, Oxa0, Oxd4, Oxc2, 0xd2, Oxd4, Oxe2, 0x12, 0x21, 0x09, Ox2e
, 0xf6, 0x22, 0x08,

0xb3, 0x82, 0xbl, 0x81, 0x51, 0x83, 0x33, 0x08, Oxc6, 0x55, 0xd2, Oxel, Oxe2
, 0x83, 0x29, 0x2d,

0x2e, 0xc8, Oxcf, 0x2b, Ox4de, 0x15, 0x92, Oxe2, Oxe2, 0x28, 0x82, 0xb2, Oxal
, 0x8a, Oxel, Ox7c,

0x23, 0x0f, 0x98, Oxcl, Oxcl, 0xa9, 0x45, 0x65, 0x99, 0xc9, 0xa9, 0x42, 0xeb
, 0xbc, 0x6c, 0x10,

0x01, 0x21, Ox11, 0x88, 0x13, 0xf4, 0x50, 0x2c, 0x96, 0x12, 0x45, 0x13, 0x85
, 0x98, Oxa3, Oxc4,

0x90, 0Oxc4, 0x06, O0xl6, 0x37, 0x06, 0x04, 0x00, 0x00, Oxff, Oxff, 0xf3, Oxba
, 0x74, 0x95, 0xcO0,

0x00, 0x00, 0x00,

TIX—#Br RS F & FELE  fileDescriptor — #EHT, fEXH

fileDescriptor search 8b45f79eel3ff6a3  FRR—MHik/EHI proto XX, M —1NF
%L Descriptor Jivk, AEERX —AJ7ikfE  fileDescriptor — HHEAKH) Message
Field

Server

—/N¥ w5 gRPC Server BN, SEs—MNIiEMR . X server.go SEAUTFH

X
7
package main

import (
“context”
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”

”1og

” ”

net
“google. golang. org/grpc”

pb “github. com/EDDYCJY/go—grpc—example/proto”

type SearchService struct{}
func (s *SearchService) Search(ctx context.Context, r *pb.SearchRequest) (kpb. Se

archResponse, error) {

return &pb. SearchResponse {Response: r.GetRequest() + 7 Server”}, nil
const PORT = 79001”
func main() {

server := grpc. NewServer ()

pb. RegisterSearchServiceServer (server, &SearchService{})

lis, err := net.Listen("tcp”, ”:”+PORT)

if err != nil {

log. Fatalf (“net. Listen err: %v”, err)

server. Serve (1is)

o fil# gRPC Server %%, Ru]LHE#ENE & Server b %4 %

« ¥4 SearchService (A& 75 Z 4R H MRS oz 1) M 2] gRPC Server [N #E it
Holy o AR DATERZ BRIl AR IR S A, RN IR S5 i 11 R 3t 4732
AL

o % Listen, WiWr TCP i

« gRPC Server Jf4f lis.Accept, E#| Stop ¢ GracefulStop

Client

T k9w gRPC Go Client [3:Alilik, 77T client/client.go Xff, HALLFHNE:

package main

import (
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“context”

”

//log
“google. golang. org/grpc”

pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = 79001”

func main() {
conn, err := grpc.Dial (”:”+PORT, grpc.WithInsecure())
if err != nil {
log. Fatalf (“grpc. Dial err: %v”, err)

}

defer conn. Close ()

client := pb.NewSearchServiceClient (conn)

resp, err := client.Search(context.Background(), &pb.SearchRequest {
Request: ”gRPC”,

1))

if err != nil {

log. Fatalf (“client. Search err: %v”, err)

log. Printf ("resp: %s”, resp.GetResponse())

5% E Bbn RS HERAEH

fIlE SearchService (1% )ik 4

Ji% RPC 13K, SEARF AR N, 4531 518 J5 R [l i )i 2 2R
B L T 2 85 2R

TriF

83 Server

$ pwd
$GOPATH/ github. com/EDDYCJY/go—grpc—example

$ go run server. go

B3 Client

A SR s R SCRS (www. topgoer.cn) i % - 222 -



gRPC Client and Server

$ pwd

$GOPATH/ gi thub. com/EDDYCJY/go—grpc—example/client
$ go run client. go

2018/09/23 11:06:23 resp: gRPC Server

B4

A, RATH Protobuf. gRPC Client/Server 43 BI#SHEAT T /4. A BARGS &0h bk
WHEFBS A4 Demo HHTIRAN T i, HESFHE [

2%

& RIRBIUES

e go-grpc-example
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gRPC Streaming, Client and Server

gRPC Streaming, Client and Server

AEFHRA A gRPC K, 7 N =FhRA:

« Server-side streaming RPC: Jl#%5 #%3iiii 2 RPC
« Client-side streaming RPC: % i RPC
 Bidirectional streaming RPC: XAz RPC

i

EAEAR, BONER A, AR TR B E M, S48 7 i gRPC im0, 154k
23
HTTP 2.0 connection

h | stream1 | stream3 | stream3 | stream1
DATA | HEADERS DATA DATA

A — stream5 | ..
DATA

(Client Server

gRPC Streaming 23T HTTP/2 (1), Ja4:& 17 Hdk A7 vEan g

R4 A H Simple RPC

AN A EAFAENE, /2 Simple RPC G4 lal @i 2 @it ik 5537 5, IS A7EfE A
Simple RPC K, 41 jnf i

o ¥ R K B BRI I )
o PRWCBIERN, & EIA SR O R H IR G, A ReE AR, BEAT L 55 A
(TR Pl kiE, kS5 i Ab 3D

A4 F Streaming RPC
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o RMBEE
o SERI7ER

Bl

BRFEE 6 &, #A AN NETEERERN A RS2 B, RPN, 2R
B AR, Banatr, R, HES  X— M R EmseR

R ERE, A NS EaREREEE, 8 THN KRGS MRS SKrE.

PIEMBCT, X5 FEIES MM Streaming RPC

gRPC

PRREIEE M, 25— R=, HSER AR O

BREH

$ tree go—grpc—example
go—grpc—example
F—— client
| F—— simple client
| | L—— client. go
| L—— stream client
| | I
I— proto
| F—— search. proto
| | I
L—— server
F—— simple server
| L—— server. go

B Stream server
I

client. go

Stream. proto

server. go

E UHAER R gRPC TSNS, SEEER TR, Py = FE SR AR E. &
fiE

1N stream_server. stream_client 77K 253 A% /1 5% S04, proto/stream.proto H-F

Y5 IDL

IDL

£ proto 432 R (¥ stream.proto XCfEHT, B AN Z:
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syntax = “proto3”;
package proto;

service StreamService {
rpc List(StreamRequest) returns (stream StreamResponse) {};

rpc Record(stream StreamRequest) returns (StreamResponse) {};

rpc Route(stream StreamRequest) returns (stream StreamResponse) {};

message StreamPoint {
string name = 1;
int32 value = 2;:

message StreamRequest {
StreamPoint pt = 1;

message StreamResponse {
StreamPoint pt = 1;

R KT stream, FEHIHIY MR, KRR =ATHE, WRKAN

N

o List: AR5 #3umii= RPC
e Record: %' RPC
e Route: Xz RPC

HEBER + e X
Server

package main

import (

”

”log

” ”

net

“google. golang. org/grpc”
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pb “github. com/EDDYCJY/go—grpc—example/proto”

type StreamService struct{}

const (
PORT = 79002”

func main() {
server := grpc. NewServer ()
pb. RegisterStreamServiceServer (server, &StreamService{})

lis, err := net.Listen(“tcp”, ”:”+PORT)

if err != nil {

log. Fatalf (“net. Listen err: %v”, err)

server. Serve (1is)

func (s *StreamService) List(r *pb. StreamRequest, stream pb. StreamService ListSe
rver) error {
return nil

func (s *StreamService) Record(stream pb. StreamService RecordServer) error {
return nil

func (s *StreamService) Route(stream pb. StreamService RouteServer) error {
return nil

FAHGAET, @S gRPC Server MBI 245 205E LR HAANEET SN L&
T HIFIR R

Client

package main

import (

”

”log
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“google. golang. org/grpc”

pb “github. com/EDDYCJY/go—grpc—example/proto”

)
const (

PORT = 79002”
)

func main() {
conn, err := grpc.Dial (”:”+PORT, grpc.WithInsecure())
if err != nil {

log. Fatalf (“grpc. Dial err: %v”, err)

defer conn. Close ()
client := pb.NewStreamServiceClient (conn)

err = printLists(client, &pb.StreamRequest {Pt: &pb. StreamPoint {Name: “gRPC S
tream Client: List”, Value: 2018}})
if err != nil {

log. Fatalf (“printLists. err: %v”, err)

err = printRecord(client, &pb.StreamRequest {Pt: &pb. StreamPoint {Name: “gRPC
Stream Client: Record”, Value: 2018}})
if err != nil {

log. Fatalf (“printRecord. err: %v”, err)

err = printRoute(client, &pb.StreamRequest{Pt: &pb.StreamPoint {Name: “gRPC S
tream Client: Route”, Value: 2018}})
if err != nil {

log. Fatalf (“printRoute. err: %v”, err)

func printLists(client pb. StreamServiceClient, r *pb.StreamRequest) error {
return nil

func printRecord(client pb. StreamServiceClient, r *pb.StreamRequest) error {
return nil
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func printRoute(client pb.StreamServiceClient, r *pb.StreamRequest) error f{
return nil

—. Server-side streaming RPC: JR%&%H(iEHER RPC

R% g RPC, BARZ R, JEAHE Server N Stream 1fj Client Ni%iE RPC i&3k

iy BRI B 7 i A — G B ) RPC 5K, A 5% sl i e s i 22 O 1A B &, % ) o
Recv #ZId sk . KB

Client Server

Server

func (s *StreamService) List(r *pb.StreamRequest, stream pb. StreamService ListSe
rver) error {

for n := 0; n <= 6; n++ {
err := stream. Send (&pb. StreamResponse {
Pt: &pb. StreamPoint {
Name: r.Pt. Name,
Value: r.Pt.Value + int32(n),

I8

D)

if err != nil {
return err
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return nil

f£ Server, TEME  stream Send  Jiik. EH LEBEKIE N IK? HEA RNRE?

type StreamService ListServer interface {
Send (*StreamResponse) error

grpce. ServerStream

func (x *streamServicelListServer) Send(m *StreamResponse) error {

return x. ServerStream. SendMsg (m)

BB YERY, RIS protoc TEAERRS, MRIEE AR T B RS HERT A bR R D vk . B
LEKE RN SendMsg  HVE, ZER UL

o B R Atk

o R4 HIAL T S Ak

o XPIEFEARH I BRI 5 A1 header

o KW R4+ 7 AL S T B RS KRR SR TR maxSendMessageSize (Tl
N math.MaxInt32 ) , ZE0HERRH R

o HNGINEIEE

Client
func printLists(client pb.StreamServiceClient, r *pb.StreamRequest) error f{
stream, err := client.List(context.Background(), r)
if err != nil {
return err
1
for {
resp, err := stream. Recv()
if err == io.EOF {
break

1
if err != nil {
return err

log. Printf ("resp: pj.name: %s, pt.value: %d”, resp.Pt.Name, resp.Pt.Valu
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e)

return nil

£ Client, 2= stream. Recv () Tk AT io.EOF 2 fHAftfil FAHE
ARG 5 e?

type StreamService ListClient interface {
Recv() (*StreamResponse, error)

grpe. ClientStream

func (x *streamServicelListClient) Recv() (*StreamResponse, error) f{
m := new(StreamResponse)
if err := x.ClientStream. RecvMsg(m); err != nil {

return nil, err

}

return m, nil

RecvMsg £ Wi iz B 52 48 f) gRPC W EA, 53 Ahad i 13 35 VL m 45 40 «
(1) RecvMsg & PH ZEL5 4511
(2) RecvMsg i/l (A T Close) B, £xik[al  io. EOF

(3) RecvMsg Him HITATH RE, Wi, #REES0 S RPC #iRid. MfE
RecvMsg A Al g Hi B an R iR

io.EOF

io.ErrUnexpectedEOF

transport.ConnectionError

google.golang.org/grpc/codes

A 75 2R, BRiAM) MaxReceiveMessageSize i 1024 1024 4, #UAZHH

I

121T stream_server/server.go:

$ go run server. go
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iz17 stream_client/client.go:

$ go run client. go

2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2018
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2019
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2020
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2021
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2022
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2023
2018/09/24 16:18:25 resp: pj.name: gRPC Stream Client: List, pt.value: 2024

—. Client-side streaming RPC: ZF %= RPC

it RPC, Hi, %) indlid it R B RPC 1R E IR S5 5,  IRS5 S R L — YR
R i, KB

Client Server

-—SendAndClose—————

Server

func (s *StreamService) Record(stream pb. StreamService RecordServer) error {
for {
r, err := stream. Recv()
if err == io.EOF {
return stream. SendAndClose (&pb. StreamResponse {Pt: &pb. StreamPoint {Na
me: “gRPC Stream Server: Record”, Value: 1}})
}
if err != nil {

return err
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log. Printf (“stream. Recv pt.name: %s, pt.value: %d”, r.Pt.Name, r.Pt.Valu

e)

return nil

27— PMMERRER T stream. SendAndClose ‘B4 FHHIWE ?

FEXBUEFF o, BANE 4> Recv #RHEAT 7 ALPE, &8 i0.EOF  (JikM) 5, &2
B 2 PRV N 45 SRR % 25 % v, (RIS OGP LEAE 5 A — S5 15 1) Recv

Client
func printRecord(client pb. StreamServiceClient, r *pb.StreamRequest) error {
stream, err := client.Record(context.Background())
if err != nil {
return err
}
forn :=0; n < 6; n++ {
err := stream. Send (r)
if err != nil {
return err
}
1
resp, err := stream. CloseAndRecv ()
if err != nil {
return err
1

log. Printf (“resp: pj.name: %s, pt.value: %d”, resp.Pt.Name, resp.Pt.Value)

return nil

stream. CloseAndRecv ~ FlI stream. SendAndClose  &ECEAF HER L, MHEIEHE
frREgEerIfER T

LAl

H# J5 stream_server/server.go, f{Xiz{T stream_client/client.go:
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stream_client:

$ go run client. go
2018/09/24 16:23:03 resp: pj.name: gRPC Stream Server: Record, pt.value: 1

stream_server:

$ go run server. go

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

2018/09/24 16:23:03 stream. Recv pt.name: gRPC Stream Client: Record, pt.value: 2
018

=. Bidirectional streaming RPC: XAz RPC

WAFR RPC, B4 B SR OUAF. B 3 AR S R R AR, T2 35 FIRE DA 2 )7
S R R

HAER—ER Client K02, HAMZET L. — k2. MmN 2. fFArH g
KM ARIERE 9 S 107 2ORME (il LSS & )

TR AZ X et FIR RIE 16, KB
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B, AR AR, RS A AR . R ERICEE R AR K5
Server

func (s *StreamService) Route(stream pb. StreamService RouteServer) error {

n :=0
for {
err := stream. Send (&pb. StreamResponse {
Pt: &pb. StreamPoint {
Name: “gPRC Stream Client: Route”,
Value: int32(n),
I
D)
if err != nil {
return err
}
r, err := stream.Recv()
if err == io. EOF {
return nil
}
if err != nil {
return err
}
n++

log. Printf (“stream. Recv pt.name: %s, pt.value: %d”, r.Pt.Name, r.Pt.Valu

e)
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return nil

Client

func printRoute(client pb.StreamServiceClient, r *pb.StreamRequest) error f{
stream, err := client.Route (context.Background())
if err != nil {
return err

for n := 0; n <= 6; n++ {
err = stream. Send (1)
if err != nil {
return err

resp, err := stream. Recv ()
if err == io.EOF {

break
}

if err != nil {

return err

log. Printf ("resp: pj.name: %s, pt.value: %d”, resp.Pt.Name, resp.Pt.Valu

e)

stream. CloseSend ()

return nil

H# J§ stream_server/server.go, f#{Xiz{T stream_client/client.go:

stream_server

$ go run server. go
2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client: Route, pt.value: 20
18
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2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client:
18
2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client:
18
2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client:
18
2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client:
18
2018/09/24 16:29:43 stream. Recv pt.name: gRPC Stream Client:
18

stream_client

$ go run client. go

2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route,
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route,
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route,
2018/09/24 16:29:43 resp: pj.name: gPRC Stream Client: Route

& RIRBUHS

e go-grpc-example
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Route, pt.

Route, pt.

Route, pt.

pt. value:
pt. value:
pt. value:
pt. value:
pt. value:
pt. value:
pt. value:

value:

value:

value:

value:

value:
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TLS #EHIAE

TLS iEF5AiE
Hil

FERTHIAE T, AN T gRPC fI0FA API AR HI T e AR HRIE [

i(ll3

I AFAE— 22 20, SERTHI%] 5 gRPC Client/Server #2 W SCEHu ), S ASEHG
T 187 XSz e 2

MEEW ERUE, —RAR. EUSOERREL T, RETERICERIFR, AR =Tk R
s it o AR (K

B

[ XON ) M Loopback: 1o0
AmsemRE IessEF S ] Q Q I
[I|App|yadisp|ayfi|ter . <B/> v] Expression.. | + |
No. Time Source Destination Protocc A Length Info
3897 8057.697044 127.0.0.1 127.0.0.1 TCP 65 9001 - 54494 [PSH, ACK] Seq=1
3898 8057.697046 127.0.0.1 127.0.0.1 TCP 56 9001 - 54494 [ACK] Seq=10 Ack=
3899 8057.697054 127.0.0.1 127.0.0.1 TCP 56 54494 - 9001 [ACK] Seq=34 Ack=
3900 8057.697110 127.0.0.1 127.0.0.1 TCP 65 9001 - 54494 [PSH, ACK] Seq=10
3901 8057.697121 127.0.0.1 127.0.0.1 TCP 56 54494 - 9001 [ACK] Seq=34 Ack=
o .0.0.1 .0.0.1
3903 8057.697280 127.0.0.1 127.0.0.1 udy 56 9001 - 54494 [ACK] Seq=19 Ack=
3904 8057.697378  127.0.0.1 127.0.0.1 TCP 169 9001 - 54494 [PSH, ACK] Seq=19
3905 8057.697393 127.0.0.1 127.0.0.1 ud? 56 54494 - 9001 [ACK] Seq=141 Ac
3906 8057.697433 127.0.0.1 127.0.0.1 TCP 73 54494 - 9001 [PSH, ACK] Seq=14'

[Window size scaling factor: 32]
Checksum: 0xfe93 [unverified]
[Checksum Status: Unverified]
Urgent pointer: @
» Options: (12 bytes), No-Operation (NOP), No-Operation (NOP), Timestamps
» [SEQ/ACK analysis]
» [Timestamps]
TCP payload (107 bytes)
v Data (107 bytes)
Data: 0000450104000000018386459462bb0e93afb8a3b093ee2d. . .
[Length: 107]
0000 02 00 00 00 45 00 00 9f 00
0010 7f 00 00 01 7f 00 00 01 d4
0020 ba d7 b9 64 80 18 31 d6 fe
0030 70 99 78 eb 70 99 78 eb 00
0040 01 83 86 45 94 62 bb 0e 93
0050 9d cc 42 bl b8 a3 b@ 93 ff
0060 8b 1d 75 d@ 62 @d 26 3d 4c
0070 c8 b4 c7 60 2b 85 b5 c@ b4
0080 4d 83 35 05 bl 1f 00 00 00
0090 00 @b 00 01 00 00 00 01 00
00a0 52 50 43
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[ XN ) M Loopback: 100

AW IE@ m[RE QesEF I |} Q Q B

[I | Apply a display filter ... <88/> v] Expression...

No. Time Source Destination Protocc A Length Info
3900 8057.697110 127.0.0. 1275001 TCP 65 9001 - 54494 [PSH, ACK] Seq=10
3901 8057.697121 127.0.0 127.0.0.1 TCP 56 54494 - 9001 [ACK] Seq=34 Ack=
3902 8057.697270 127.0.0. 127.0.0.1 TCP 163 54494 - 9001 [PSH, ACK] Seq=34
3903 8057.697280 127.0.0 127.0.0.1 TCP 56 9001 - 54494 [ACK] Seq=19 Ack=

[ 3904 8057.697378 127.0.0 127.0.0.1 TCP 169 9001 - 54494 [PSH, ACK] Seq=19
3905 8057.697393  127.0.0 127.0.0.1 TCP 56 54494 - 9001 [ACK] Seq=141 Ack
3906 8057.697433 127.0.0. 127.0.0.1 TCP 73 54494 - 9001 [PSH, ACK] Seq=14
3907 8057.697442 127.0.0. 127.0.0.1 TCP 56 9001 - 54494 [ACK] Seq=132 Ac
3908 8057.697660 127.0.0 127.0.0.1 TCP 86 54494 - 9001 [PSH, ACK] Seq=15
3009 8057.697671 127.0.0.1 127.0.0.1 Tcp 56 9001 - 54494 [ACK] Seq=132 Acki

[Window size scaling factor: 32]
Checksum: @xfe99 [unverified]
[Checksum Status: Unverified]
Urgent pointer: @

» Options: (12 bytes), No-Operation (NOP), No-Operation (NOP), Timestamps

» [SEQ/ACK analysis]

» [Timestamps]
TCP payload (113 bytes)

v Data (113 bytes)

Data: 000004
[Length: 113]

0b0000080600000000000204. . .

0ooo 02
0010 7f
0020 14
0030 70
0040 00
0050 10
0060 5f
0070 00
0080 43
0090 01
0020 ca

00 00 00 45
00 00 01 7f
3c 6¢c af 80
99 78 eb 70
00 00 00 0b
10 @9 0e 07
8b 1d 75 do
00 00 00 00
20 53 65 72
40 88 9a ca
c8 b5 25 42

40
d4
00
04
00
04
4d
od
18
8f

00
de
00
08
00
00
65
0a
01
01

153

HEF AR

A

Ty Eﬂi’ﬁf’ﬁ%i%o ﬁ%ﬁrﬂ@a"]y

openssl ecparam —genkey —name

HEAH

BN BoE AT gRPC,  BUE T phax A i) @ ]

secp384rl —out server. key

openssl req —new —xb09 —sha256 —key server. key —out server.pem —days 3650

HERER

Country Name (2 letter code) []:

State or Province Name (full name) []:

Locality Name (eg, city) []:

Organization Name (eg, company) []:
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Organizational Unit Name (eg, section) []:
Common Name (eg, fully qualified host name) []:go—grpc—example
Email Address []:

SN

AGEBEE AR, RAEFBARIAFRE] conf/ T, HREH:

$ tree go—grpc—example
go—grpc—example

F—— client

F—— conf

| F—— server. key

| L server. pem

I— proto

L— server

F—— simple server

L—— stream server
BT A gRPC, TSN, CHIEIETD) o 2SI RES RITA T Hid [
N AZ A TRELET
7t simple_server 1, Jytt& IR SR AEAN TR EOE B L N s AT e?
Server

grpe. NewServer ()
TE R 55 i 2 SR H A N T DialOptions

Client

” _”

conn, err := grpc.Dial (”:”+PORT, grpc.WithInsecure())
ER P imEE R grpc. WithInsecure () Jri:

func WithInsecure() DialOption {
return newFuncDialOption (func (o *dialOptions) {

0. insecure = true
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TLS iEFHAIE

b

E/ENALLES]  Withlnsecure — iR[A[—A  DialOption , H H &A@tk
B E R EE 22 At

WA E " SR AL B e, AT LALE]  grpe.Dial O Ti¥EA

func DialContext(ctx context.Context, target string, opts ...DialOption) (conn *
ClientConn, err error) {

for , opt := range opts {
opt. apply (&cc. dopts)

if !cc. dopts. insecure {

if cc. dopts. copts. TransportCredentials == nil {
return nil, errNoTransportSecurity
}
} else {
if cc. dopts. copts. TransportCredentials != nil {
return nil, errCredentialsConflict
}

for , cd := range cc. dopts. copts. PerRPCCredentials {
if cd. RequireTransportSecurity () {

return nil, errTransportCredentialsMissing

1
}
1
creds := cc. dopts. copts. TransportCredentials
if creds != nil && creds. Info(). ServerName != 77 {
cc. authority = creds. Info(). ServerName
} else if cc. dopts. insecure && cc. dopts. authority != 77 {
cc. authority = cc. dopts. authority
} else {
// Use endpoint from “scheme://authority/endpoint” as the default
// authority for ClientConn.
cc. authority = cc. parsedTarget. Endpoint
}
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gRPC
BN R BTG E XTI E% 5, 78 gRPC Client/Server Eszl TLS iEHBIER T # 0

TLS Server

package main
import (

“context”
//1Og/’

” ”

net

”google. golang. org/grpc”
“google. golang. org/grpc/credentials”

pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = 79001”

func main() {

c, err := credentials.NewServerTLSFromFile(”../../conf/server.pem”, ”../../c
onf/server. key”)
if err != nil {
log. Fatalf (“credentials. NewServerTLSFromFile err: %v”, err)
1
server := grpc. NewServer (grpc. Creds(c))

pb. RegisterSearchServiceServer (server, &SearchService{})

”

lis, err := net.Listen(“tecp”, ”:”+PORT)
if err != nil {
log. Fatalf (“net. Listen err: %v”, err)

server. Serve (1is)

« credentials.NewServerTLSFromFile: ¥k 25 sk N\ FIE - SO A1 S35 g R i TLS FEiE
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func NewServerTLSFromFile (certFile, keyFile string) (TransportCredentials, erro

r) {
cert, err := tls.LoadX509KeyPair (certFile, keyFile)
if err != nil {
return nil, err

}

return NewTLS (&tls. Config{Certificates: []tls.Certificate{cert}}), nil

« grpc.Creds(): iR[al—/> ServerOption, T % & RSGaEREN . HT
grpc. NewServer (opt . ..ServerOption) A gRPC Server ¥ & ZE#£i% T

func Creds(c credentials. TransportCredentials) ServerOption {
return func (o *options) {
o.creds = ¢

23k DL AR BB, gRPC Server gt miE 75 E -BIAE RS [

TLS Client

package main
import (
“context”

//1Og//

“google. golang. org/grpc”
“google. golang. org/grpc/credentials”

pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = “9001”

func main() {

¢, err := credentials.NewClientTLSFromFile(”../../conf/server.pem”, “go—grpc
—example”)
if err != nil {

log. Fatalf (“credentials. NewClientTLSFromFile err: %v”, err)
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” 7

conn, err := grpc.Dial (“:”+PORT, grpc. WithTransportCredentials(c))
if err != nil {
log. Fatalf (“grpc. Dial err: %v”, err)

}

defer conn. Close ()

client := pb.NewSearchServiceClient (conn)

resp, err := client.Search(context.Background(), &pb.SearchRequest {
Request: “gRPC”,

1))

if err != nil {
log. Fatalf (“client. Search err: %v”, err)

log. Printf ("resp: %s”, resp.GetResponse())

« credentials.NewClientTLSFromFile(): #R¥&% " sk N BRSO F 257 01 TLS %

iF. serverNameOverride k% & ¥k

func NewClientTLSFromFile(certFile, serverNameOverride string) (TransportCredent
ials, error) {
b, err := ioutil.ReadFile(certFile)
if err != nil {
return nil, err
}
cp := x509. NewCertPool ()
if !cp. AppendCertsFromPEM (b) {
return nil, fmt.Errorf(“credentials: failed to append certificates”)

}

return NewTLS (&tls. Config{ServerName: serverNameOverride, RootCAs: cp}), nil

« grpc.WithTransportCredentials(): & [5l—AMAC &% 4% (%) DialOption ixhi. HT

grpc. Dial (target string, opts ...DialOption)  i%BEIERIEIT

func WithTransportCredentials(creds credentials. TransportCredentials) DialOption

{
return newFuncDialOption (func (o *dialOptions) {
o. copts. TransportCredentials = creds

)

AR T H RSO (www. topgoer.cn) f - 244 -



TLS EFHAIE

RriE
HR

HFTJH 3 server.go MHUAT client.go, 73 311N 4f

$ go run client. go
2018/09/30 20:00:21 resp: gRPC Server

7S

A =

i

@ mDRRB Qe=2EF I =

M Loopback: lo0

QQ q IF

M| Apply a display filter ... <38/>

(=3 ~| Expression... +

No. Time Source Destination Protocol  Length Info
3 0.000073 127.0.0 127.0.0.1 TCP 56 52134 - 9001 [ACK] Seq=1 Ack=1 Win=408288 Len=0 T¢
4 0.000080 127.0.0 127.0.0.1 TCP 56 [TCP Window Update] 9001 - 52134 [ACK] Seq=1 Ack=1
5 0.000248 127.0.0 127.0.0.1 QS VAT 235 Client Hello
6 0.000261 127.0.0 127.0.0.1 TCP 56 9001 - 52134 [ACK] Seq=1 Ack=180 Win=408096 Len=0
7 0.005467 127.0.0 127.0.0.1 iESyAES 651 Server Hello, Certificate, Server Key Exchange, Se
8 0.005486 127.0.0 127.0.0.1 TCP 56 52134 - 9001 [ACK] Seq=180 Ack=596 Win=407680 Len=
9 0.016337 127.0.0 127.0.0.1 TS, 149 Client Key Exchange, Change Cipher Spec, Encryptec
10 0.016383 127.0.0 127.0.0.1 TCP 56 9001 - 52134 [ACK] Seq=596 Ack=273 Win=408000 Len=
11 0.016527 127.0.0 127.0.0.1 TLSAL-, 107 Change Cipher Spec, Encrypted Handshake Message
12 0.016536 127.0.0 127.0.0.1 TCP 56 52134 - 9001 [ACK] Seq=273 Ack=647 Win=407648 Len=
13 0.016593 127.0.0 127.0.0.1 TLSv1.. 94 Application Data
14 0.016600 127.0.0 127.0.0.1 TCP 56 52134 - 9001 [ACK] Seq=273 Ack=685 Win=407616 Len=
15 0.016620 127.0.0 127.0.0.1 TLSv1.. 109 Application Data
16 0.016635 127.0.0 127.0.0.1 TLSv1.. 94 Application Data r—
17 .M _M1ARIAR 127060 127001 TCD E&. 0Nl £2124 [TACK] Ack=226 Win=ANT06Q |

Null/Loopback

Internet Protocol Version 4, Src: 127.0.0.1, Dst: 127.0.0.1
Transmission Control Protocol, Src Port: 9001, Dst Port: 52134, Seq: 647, Ack: 273, Len: 38
Secure Sockets Layer

JEI o

ot

00
00
le
63
00
e9

00
00
ds
0a
00
2a

00
01
5f
c3
00
cc

45
7f
80
78
01
98

00 00
00 00
18 31
63 0a
1f 66
66 3c

5a
01
ce
c3
49
02

40
cb
00
03
41
67

00 40
a6 21
00 01
00 21
50 ba
41 46

06
2b
01
00
5a
05

00 00
f5 ac
08 0a
00 00
8c e9

EARZNTRAILI T gRPC TLS Client/Servert, {RUCHKRINE R T15? FA 0

7] R
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RtF i ES, Client 3T Server bffilE AR5 A FORE G R IXPEHITE, RELH
L Server MUEF B &P FB 4 3 Client i, 75 52 J6ik 58 UK AT 55 1)

BB ACR T, RTCIECREIRI S M T R %4, ERsa IR M 2 IR ARG R, T —
#...

BT SRR AL, BRESEAT e
2%

& RIRBIUES

e go-grpc-example
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T CA K TLS SEBIAIE

AT CA B TLS kA E
Hil

fELE—FAd, RAMEE 7 AR, 52 G CRAEE 15 AT SE MR R0 2 VR fal B 5 R
Server. Client fE &% rwe ?

({3

CA

N TARIEEB Al SE g 2k, X Bl 5] N CA A FIRIEB RIS . Hasr X.509 Fruk
WRIEH

FAUETs (root certificate) &)@ TARUETMUAHNIA (CAY FIAHUET . AT LLELLHIE CA
%54 NTEFE CA , ARMIAES AT LIS 3] CA HIER CEAYD) , HLARIEE TR IE+H
(&5 ARSS 5D

EREFNAT:

£k Key

openssl genrsa —out ca.key 2048

A

openssl req —new —xb09 —days 7200 —key ca. key —out ca.pem

H5RER

Country Name (2 letter code) []:

State or Province Name (full name) []:
Locality Name (eg, city) []:

Organization Name (eg, company) []:
Organizational Unit Name (eg, section) []:
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Common Name (eg, fully qualified host name) []:go—grpc—example
Email Address []:

Server

AR CSR

openssl req —new —key server. key —out server.csr

HERFR

Country Name (2 letter code) []:

State or Province Name (full name) []:

Locality Name (eg, city) []:

Organization Name (eg, company) []:

Organizational Unit Name (eg, section) []:

Common Name (eg, fully qualified host name) []:go—grpc—example
Email Address []:

Please enter the following ' extra’ attributes

to be sent with your certificate request

A challenge password []:

CSR #& Cerificate Signing Request 33485, MNiEHiERICF. FEERH L CA 2FH
CSR SUHFHAT A 2 5 M TeiE Oy e s A e 15

®TF CAER

openssl x509 -req —sha256 —CA ca. pem —CAkey ca. key —CAcreateserial —days 3650 —i
n server.csr —out server. pem

Client

£ Key

openssl ecparam —genkey —name secp384rl —out client. key

AR CSR

openssl req —new —key client. key —out client. csr
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ETF CAZR

openssl x509 -req —sha256 —CA ca. pem —CAkey ca. key —CAcreateserial —days 3650 —i
n client. csr —out client. pem

BHEAR

BRPATER T — SO, EIEIE LT H sk G AF T

$ tree conf
conf
F—— ca. key
F—— ca. pem
F—— ca.srl
F—— client
| F—— client. csr
| F—— client. key
| L—— client. pem
L—— server
F—— server. csr
F—— server. key

L—— server. pem

TS RARZ N DE G A, N RE BRI EON T HSEBUR T VR (i
RO

gRPC

AR IEHTT IR X gRPC BEAT 45, Bog b — &= WA, Hisik§ CA 34T TLS AIE
O

Server

package main

import (
“context”

”

"Tog
s ot”

“crypto/tls”
“crypto/x509”

“io/ioutil”
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“google. golang. org/grpc”
“google. golang. org/grpc/credentials”

pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = 79001”

func main() {
cert, err := tls.LoadX509KeyPair (”../../conf/server/server.pem”, ”../../con
f/server/server. key”)
if err != nil {
log. Fatalf (“tls. LoadX509KeyPair err: %v”, err)

}

certPool := x509. NewCertPool ()

ca, err := ioutil.ReadFile(”../../conf/ca.pem”)
if err != nil {

log. Fatalf (“ioutil.ReadFile err: %v”, err)

if ok := certPool. AppendCertsFromPEM(ca); 'ok {
log. Fatalf (“certPool. AppendCertsFromPEM err”)

¢ := credentials. NewILS (&tls. Config{
Certificates: []tls.Certificate{cert},
ClientAuth: tls. RequireAndVerifyClientCert,
ClientCAs: certPool,

b

server := grpc. NewServer (grpc. Creds(c))
pb. RegisterSearchServiceServer (server, &SearchService{})

lis, err := net.Listen("tep”, ”:”+PORT)
if err != nil {
log. Fatalf (“net. Listen err: %v”, err)

server. Serve (1is)
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o tls.LoadX509KeyPair(): MIEBAHZC M F BV S 5, B2EEBAH. B8t

func LoadX509KeyPair (certFile, keyFile string) (Certificate, error) f{
certPEMBlock, err := ioutil.ReadFile(certFile)
if err !'= nil {

return Certificate{}, err

1
keyPEMBlock, err := ioutil.ReadFile (keyFile)
if err !'= nil {
return Certificate{}, err
1

return X509KeyPair (certPEMBlock, keyPEMBlock)

« x509.NewCertPool(): fl&d—#. 1) CertPool

« certPool.AppendCertsFromPEM(): Sl it A PEM St e, dn R i)
24 Fn# CertPool H, 8T i 1 4

o credentials.NewTLS: ###FT TLS [ TransportCredentials %7

« tls.Config: Config Z5tH THECE TLS % 5 i Bk 55 4%

7t Server, JAFH T =4 Config it & Ji:
(1) Certificates: WEILE, RTFES I

(2) ClientAuth: ZRMAUKE o fIETS . T LIRS SEBRTE HLLE A BUF 24

const (
NoClientCert ClientAuthType = iota
RequestClientCert
RequireAnyClientCert
VerifyClientCertIfGiven
RequireAndVerifyClientCert

(3) ClientCAs: WEMIEFES, B4 EH ClientAuth e

Client

package main

import (
“context”
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“crypto/tls”
“crypto/x509”
“io/ioutil”
"log”

“google. golang. org/grpc”
“google. golang. org/grpc/credentials”

pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = 79001”

func main() {
cert, err := tls.LoadX509KeyPair (”../../conf/client/client.pem”, ”../../con
f/client/client. key”)
if err != nil {
log. Fatalf (“tls. LoadX509KeyPair err: %v”, err)

}

certPool := x509. NewCertPool ()

ca, err := ioutil.ReadFile(”../../conf/ca.pem”)
if err != nil {

log. Fatalf (“ioutil.ReadFile err: %v”, err)

if ok := certPool. AppendCertsFromPEM(ca); 'ok {
log. Fatalf (“certPool. AppendCertsFromPEM err”)

c := credentials. NewTLS (&t1ls. Config{
Certificates: []tls.Certificate{cert},
ServerName: “go—grpc—example”,
RootCAs: certPool,

b

” 7

conn, err := grpc.Dial (”:”+PORT, grpc.WithTransportCredentials(c))
if err != nil {

log. Fatalf (“grpc. Dial err: %v”, err)
}

defer conn. Close ()

client := pb.NewSearchServiceClient (conn)

resp, err := client.Search (context.Background(), &pb.SearchRequest {
Request: “gRPC”,

b
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if err !'= nil {
log. Fatalf (“client. Search err: %v”, err)

}

log. Printf ("resp: %s”, resp.GetResponse())

7f Client 465305 Server —%(, AF ST &, 7 Client &R Server uihf, Client
o {fi FHREIE 5 A1 ServerName 2:%F Server i #E47 R 16

] FR AR KB R
1. Client @it iR 15 2] Server I 1iE 1
2. /] CA DAEMARIERX Server v HEFBHEAT AT SEVE . G R0 SR
3. K5 ServerName 2%, AL
MART, HINE T tls. RequireAndVerifyClientCert  HAMIIHEM T, Server thafiH

CA IERIHRIEFS XS Client i iIE-BREAT AT EEPE . A REERSS . Wt i 23T 156
BRI PRIE T 2 4t [

I E

H¥r A 50 server.go AIFAT client.go, 27 i B 45 S 75 1E 5

B4

FEAEN, FAMEH CA UL IIARUEF XS 20 7 0 R 55 dm ME S BEAT 128k . P It 1
PIF IR TR 4

O FC R K5 T
%
& BRI B

\

e go-grpc-example

A SR 3 R SCRS (www. topgoer.cn) i % - 253 -


https://github.com/EDDYCJY/go-grpc-example

Unary and Stream interceptor

Unary and Stream interceptor

Hil

HAAERA RPC Ik AT BUR MO L H s, EA?

({3

AEITEEN AR (interceptor) , BAEREVRTE & 3a A H 7 SEFLX LeTh g

BILMHE
£ gRPC 1, KA AWifh RPC J5ik, SIS I0 N 2 R

o WHE TV —Iuii#Es (grpc.Unarylinterceptor)
o ViJiiE: WSS (grpc.Streaminterceptor)

E—F
grpc.Unaryinterceptor

func UnaryInterceptor (i UnaryServerInterceptor) ServerOption f{
return func(o *options) {
if o.unarylInt != nil {
panic (“The unary server interceptor was already set and may not be r
eset.”)

}

o.unarylnt = 1

=

PR B T

type UnaryServerInterceptor func(ctx context.Context, req interface{}, info *Una
ryServerInfo, handler UnaryHandler) (resp interface{}, err error)

A EFEE AR, BN A FESLY UnaryServerInterceptor — Jjik. B
IR

o ctx context.Context: ik T3
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« req interface{}: RPC J7iLiiE RS
« info *UnaryServerinfo: RPC J7i:HI A 15 &
« handler UnaryHandler: RPC Jji%4 &

grpc.Streaminterceptor

func StreamInterceptor (i StreamServerInterceptor) ServerOption

=

PR AR

type StreamServerlInterceptor func(srv interface{}, ss ServerStream, info *Stream

ServerInfo, handler StreamHandler) error

StreamServerinterceptor 5 UnaryServerinterceptor &) e —FE, AHER
LR BB
FiAk, AR I gRPC A& RAR R e B — /M dds, MEEpramZEM R g5 E—ig?

KTFX— A, RATLURL . RAJFEH go-grpc-middleware i nl DUERIX AN 7] 8, A &4,
e

import “github. com/grpc—ecosystem/go—grpc—middleware”

myServer := grpc. NewServer (
grpc. StreamInterceptor (grpc_middleware. ChainStreamServer (

)),

grpc. UnaryInterceptor (grpc middleware. ChainUnaryServer (

)),

gRPC
WA TFI415 gRPC interceptor (RFS, FofiT24Scalbl T4 -

« logging: RPC ik AS & H &t
o recover: RPC J7iki)sa try Al H &
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3P interceptor

logging

func LoggingInterceptor (ctx context.Context, req interface{}, info *grpc.UnarySe
rverInfo, handler grpc.UnaryHandler) (interface{}, error) {

log. Printf ("gRPC method: %s, %v”, info.FullMethod, req)

resp, err := handler(ctx, req)

log. Printf (“gRPC method: %s, %v”, info.FullMethod, resp)

return resp, err

recover

func RecoveryInterceptor (ctx context.Context, req interface{}, info *grpc.UnaryS
erverInfo, handler grpc.UnaryHandler) (resp interface{}, err error) f{
defer func() {
if e := recover(); e !=nil {
debug. PrintStack ()
err = status. Errorf (codes. Internal, “Panic err: %v”, e)

HO

return handler(ctx, req)

Server

import (
“context”
“crypto/tls”
”crypto/x509”
“errors”
“io/ioutil”
"log”

net
“runtime/debug”

“google. golang. org/grpc”

”google. golang. org/grpc/credentials”

”google. golang. org/grpc/status”
“google. golang. org/grpc/codes”

”github. com/grpc—ecosystem/go—grpc—middleware”
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pb “github. com/EDDYCJY/go—grpc—example/proto”

func main() {
c, err := GetTLSCredentialsByCA ()
if err != nil {
log. Fatalf ("GetTLSCredentialsByCA err: %v”, err)

opts := [lgrpc. ServerOption{
grpc. Creds (c),
grpc middleware. WithUnaryServerChain (

Recoverylnterceptor,
Logginglnterceptor,
),
}
server := grpc.NewServer (opts...)

pb. RegisterSearchServiceServer (server, &SearchService{})
lis, err := net.Listen("tcp”, ”:”+PORT)

if err !'= nil {

log. Fatalf (“net. Listen err: %v”, err)

server. Serve (1is)

BiE

logging
Jazl simple_server/server.go, #{T simple_client/client.go &itifg=K, 153455 :
$ go run server. go

2018/10/02 13:46:35 gRPC method: /proto.SearchService/Search, request:”gRPC”
2018/10/02 13:46:35 gRPC method: /proto.SearchService/Search, response:”gRPC Ser

”

ver

recover
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£ RPC J7iH NN i& iz 17 £5i%, B HEEH3) server/client.go, 33|45R:
client

$ go run client. go
2018/10/02 13:19:03 client. Search err: rpc error: code = Internal desc = Panic e

rr: assignment to entry in nil map

exit status 1

server

$ go run server. go

goroutine 23 [running]:
runtime/debug. Stack (0xc420223588, 0x1033da9, 0xc420001980)

/usr/local/Cellar/go/1.10. 1/1ibexec/src/runtime/debug/stack. go:24 +0xa7

runtime/debug. PrintStack ()
/usr/local/Cellar/go/1.10. 1/1ibexec/src/runtime/debug/stack. go:16 +0x22

main. Recoverylnterceptor. funcl (0xc420223a10)

&R S5 2 B RIEAT, BRI AIE Recovery & 75 I A 2L

AT, ARAT A i H LR T U7 i 3T R e ok R Bt — le = AT,

%
& RIRBIES

-

\

e go-grpc-example
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LRSS RN 424 HTTP 4210

LEARI AR 55 RN $2 4 HTTP &1

Hil

o FRDTRERMS AL S AT, H2 RPC hBCRFEITGEN, X7 HaefmE HTTP #

, BAIR?

({3

o BE (AT MR S =J5 A O SR HTTP 20, E47

ARG RAE L bR TAE b SxaB 340 b 78, /£ gRPC R RAMITT R, AETHL#AT N
A0

AT AR GE HTTP 0

FpE— i, gRPC HRBURET HTTP/2 1), RILN AR BEUEAE 54> TCP i 1 _E3RfH
HTTP/1.1 #1 gRPC k% (FIFh AR E)

BAFNERM HTTP £0
R

if r.ProtoMajor == 2 && strings. Contains (r. Header. Get ("Content—Type”), “applicat
ion/grpc”) {
server. ServeHTTP (w, r)
} else {
mux. ServeHTTP (w, 1)
}

g

1. KEHE R SR AN HTTP/2
2. #llr Content-Type /275~ application/grpc (gRPC HIERIAFRIRAL)
3. ARAE B [ i B AN R R 45 4 2

gRPC

TLS

RS R R SCRS (www. topgoer.cn) i 4 - 259 -
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FERTIIRORE TS, A T 0 F R R A e 2

AT FHERNA, =T, iEL: go-grpc-example

HREH

Hrid simple_http_client. simple_http_server H3%, HE&iHunF:

go—grpc—example

F—— client

| F—— simple client

| F—— simple http client
| L—— stream client
F—— conf

—— pkg

| L— gtls

F———— proto

F—— server

| F—— simple http server
| F—— simple server
|

L stream server

Server

£ simple_http_server H3 T server.go, S5 ANHFHA:

package main

import (
“context”
"log”

“net/http”

” . ”
strings

”github. com/EDDYCJY/go—grpc—example/pkg/gtls”
pb “github. com/EDDYCJY/go—grpc—example/proto”

“google. golang. org/grpc”

type SearchService struct{}

func (s *SearchService) Search(ctx context.Context, r *pb.SearchRequest) (kpb.

archResponse, error) {
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EVREI R SS RN SR A HTTP % 10

return &pb. SearchResponse {Response: r.GetRequest() + 7 HITP Server”}, nil

const PORT = 79003”

func main() {

certFile := ”../../conf/server/server. pem”
keyFile := ”../../conf/server/server. key”
tlsServer := gtls. Server {

CertFile: certFile,
KeyFile: keyFile,

c, err := tlsServer.GetTLSCredentials ()
if err != nil {
log. Fatalf (“tlsServer. GetTLSCredentials err: %v”, err)

mux := GetHTTPServeMux ()

server := grpc. NewServer (grpc. Creds (c))
pb. RegisterSearchServiceServer (server, &SearchService{})

http. ListenAndServeTLS (”:”+PORT,
certFile,
keyFile,
http. HandlerFunc (func (w http. ResponseWriter, r *http.Request) {
if r.ProtoMajor == 2 && strings. Contains (r.Header. Get ("Content—Type”
), “application/grpc”) {
server. ServeHTTP (w, 1)
} else {
mux. ServeHTTP (w, 1)

return

b,

func GetHTTPServeMux() *http. ServeMux {
mux := http. NewServeMux ()
mux. HandleFunc (“/”, func (w http. ResponseWriter, r *http.Request) {
w. Write ([]byte (“eddycjy: go—grpc—example”))
P
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return mux

« http.NewServeMux: & —/4 ¥ ServeMux, ServeMux AJi F&—AM B HE. ©
BRINSZHL T ServeHTTP, [Atik[Al Handler j&n] Bzt HandleFunc i/ pattern
b FRZ R 1) 7 E

« http.ListenAndServeTLS: nJ B g A3 gt HTTPS IR%S 00773, H A r oAl
Wit e, BRI B

ooz, UREEMES AL AR, PR P -> B > M. FRATECE TRTH D AN
@R, DU

Client

£ simple_http_server H T#i & client.go, SAMHA%:

package main

import (
“context”

”

/’1Og
“google. golang. org/grpc”

”github. com/EDDYCJY/go—grpc—example/pkg/gtls”
pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = ”9003”

func main() {
tlsClient := gtls.Client {
ServerName: “go—grpc—example”,
CertFile: ”../../conf/server/server. pem”,
}
c, err := tlsClient.GetTLSCredentials ()
if err != nil {
log. Fatalf (“t1sClient. GetTLSCredentials err: %v”, err)

” 7

conn, err := grpc.Dial (“:”+PORT, grpc.WithTransportCredentials(c))
if err != nil {

log. Fatalf (“grpc. Dial err: %v”, err)
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}

defer conn. Close ()

client := pb.NewSearchServiceClient (conn)

resp, err := client.Search(context.Background(), &pb.SearchRequest {

Request: “gRPC”,
1))

if err != nil {

log. Fatalf (“client. Search err: %v”, err)

log. Printf (“resp: %s”, resp.GetResponse())

IS iE
gRPC Client

$ go run client. go
2018/10/04 14:56:56 resp: gRPC HTTP Server

HTTP/1.1 Vil
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GET Vv https://127.0.0.1:9003/eddycjy
Authorization Headers Pre-request Script
TYPE
Inherit auth from parent v

The authorization header will be automatically
generated when you send the request. Learn
more about authorization

Body Cookies Headers (3) Test Results

Pretty Raw Preview Text Vv s

1 pddycjy: go-grpc-example

ot

Tests

This request is not inh

WA EST, R _ESER T Rl SRR I ThEe, (HSEhr b, NiAZAIR 7 HTTP/2 [FE

AT, XA AR

R

WA — AR, EERIRRAE RPC 1 RESTful JSON APl WA L1, ANEMTH, Sk

%: gRPC + gRPC Gateway =Zi

7] 7

PRULX AT B i Re T, . Envoy Proxy HISCREEEANTESE, Joik[mI i Wy — v 7

M 0
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2%

&R ABIRG

e go-grpc-example
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X RPC J5iAi B % SONIIE

X RPC J5ikA B € SGAIIE
i

FERTHIAI TR, AN TP GEBE—FD W2 RUAERT7%:

i(ll3

1. TLS iEFAiE
2. BT CA (1) TLS iE-SiAdE
3. Unary and Stream interceptor

MAESERR TR, W3 20 BN RPC AR OME BRSSO 2 YR Sealix sk
(I Zh RE

BWATAR

type PerRPCCredentials interface {

GetRequestMetadata(ctx context.Context, uri ...string) (map[string]string, e
rror)

RequireTransportSecurity () bool

£ gRPC 2Rk L T PerRPCCredentials, ‘Eit@AR =T FE M, & gRPC BRAFEHLAH T
H & SCAEMEE O, BRI B R 1% A IE S BN EIHE4 RPC ik B R s Hoa
&2 NIk

« GetRequestMetadata: FRHCHATIE R IERT K cEdE (metadata)
« RequireTransportSecurity: &7 23T TLS AR T 2 4 L4

HREH

¥ simple_token_server/server.go 1 simple_token_client/client.go, H:r45H1F:

go—grpc—example

F—— client

F—— simple client
F—— simple http client
F—— simple token client
L—— stream client
F—— conf

—— pkg
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https://github.com/EDDYCJY/blog/blob/master/grpc/grpc-tls.md
https://github.com/EDDYCJY/blog/blob/master/grpc/ca-tls.md
https://github.com/EDDYCJY/blog/blob/master/grpc/interceptor.md

Xt RPC J5 3248 € SCINIE

I— proto

F—— server

F—— simple http server
F—— simple server
F—— simple token server

L stream server
L

|
|
|
|
vendor

gRPC

Client

package main

import (
“context”

”

“log
“google. golang. org/grpc”

”github. com/EDDYCJY/go—grpc—example/pkg/gtls”
pb “github. com/EDDYCJY/go—grpc—example/proto”

const PORT = 79004”

type Auth struct {
AppKey string
AppSecret string

func (a *Auth) GetRequestMetadata(ctx context.Context, uri ...string) (map[strin
glstring, error) f{

return map[string]string{”app key”: a.AppKey, “app secret”: a.AppSecret}, ni

func (a *Auth) RequireTransportSecurity() bool {
return true

func main() {
tlsClient := gtls.Client{

” ”
ServerName: “go—grpc—example”,
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CertFile: ”../../conf/server/server. pem”,

1
¢, err := tlsClient.GetTLSCredentials ()
if err != nil {
log. Fatalf (“t1sClient. GetTLSCredentials err: %v”, err)

auth := Auth{
AppKey: “eddycjy”,
AppSecret: 7201810057,

1
conn, err := grpc.Dial(”:”+PORT, grpc.WithTransportCredentials(c), grpc.With

PerRPCCredentials (&auth))

£ Client i, I Ssei) type PerRPCCredentials interface  JFEMI i, Iy Sl
nl':

o struct Auth: GetRequestMetadata. RequireTransportSecurity
o grpc.WithPerRPCCredentials

Server

package main

import (
“context”

”

”10g

” ”

net

“google. golang. org/grpc”
“google. golang. org/grpc/codes”
“google. golang. org/grpc/metadata”
“google. golang. org/grpc/status”

”github. com/EDDYCJY/go—grpc—example/pkg/gtls”
pb “github. com/EDDYCJY/go—grpc—example/proto”

type SearchService struct {
auth *Auth
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func (s *SearchService) Search(ctx context.Context, r *pb.SearchRequest) (kpb. Se
archResponse, error) {
if err := s.auth. Check(ctx); err != nil {
return nil, err

}

return &pb. SearchResponse {Response: r.GetRequest () + 7 Token Server”}, nil

const PORT = “9004”

func main() {

type Auth struct {
appKey string
appSecret string

func (a *Auth) Check(ctx context.Context) error {

md, ok := metadata.FromlIncomingContext (ctx)
if lok {
return status. Errorf (codes. Unauthenticated, ”H & X IAUFE Token 2RNK”)
}
var (
appKey string
appSecret string
)

if value, ok := md[”app key”]; ok {
appKey = value[0]

1

if value, ok :
appSecret = value[0]

md[“app_secret”]; ok {

if appKey != a.GetAppKey () || appSecret != a.GetAppSecret() {
return status. Errorf (codes. Unauthenticated, ”H & X IAIE Token L")

return nil

func (a *Auth) GetAppKey() string {
return “eddycjy”
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func (a *Auth) GetAppSecret() string {
return “20181005”

1F Server it B RiE T, Pt Z1AM  metadata. FromIncomingContext — M _EF3CHh3R
I metadata, HEAFEM RPC L AT MR &

ISHIE

¥ G5 server.go Al client.go, S3IPLF45 %

$ go run client. go
2018/10/05 20:59:58 resp: gRPC Token Server

&k client.go HIfE, HliEMH A2, 32

$ go run client. go
2018/10/05 21:00:05 client. Search err: rpc error: code = Unauthenticated desc =
invalid token

exit status 1

— IR BRI

PAEIRE 20—, BORBRB TR? ALK, M54 type
PerRPCCredentials interface  fip— =4S (interceptor)

ot

AT R, FERA RPC ikl B E SCGMIEHT 7l R 2R, g
B ] = S T T

2%

& RIRBIES

e go-grpc-example
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gRPC Deadlines

gRPC Deadlines

Hil

FERTI RS, Q2N T gRPC EARNE. MIREAE, 1R EIX AR E AR5 A ?

({3

W, BERAME . H5RENDH gRPC Deadlines (L, X—MR&HETT. WA EHE
fi

Deadlines

Deadlines &Eig#k 1L ], £ gRPC F15&if TL;DR (Too long, Don't read) JFa il dh&k#EE
BIEBEH, Mfame?

T2 ERE
2k E Deadlines i, ¥R FIERL DEADLINE_EXCEEDED GxAMaIFEH k)

AR A T BEESEE, M SRR R IEAEATIE R A SRS, IF BT AiERAA n REik 2
TN

X R 5 T W BRSBTS IR 55 AOREIR , B FE SRR R 0 T W] g
SRR A 35

gRPC

Client

func main() {

ctx, cancel := context.WithDeadline (context.Background(), time.Now().Add(tim
e.Duration(5 * time.Second)))

defer cancel ()

client := pb.NewSearchServiceClient (conn)

resp, err := client.Search(ctx, &pb.SearchRequest {
Request: ”gRPC”,

1))

if err != nil {
statusErr, ok := status.FromError (err)
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if ok {
if statusErr.Code () == codes.DeadlineExceeded {
log. Fatalln(“client. Search err: deadline”)

log. Fatalf (“client. Search err: %v”, err)

log. Printf ("resp: %s”, resp.GetResponse())

o context.WithDeadline: £iR[AlHZ R C#EUERE. F—NMES RN ET L, FAE
BN LI TR] o B A R I TR BT PRk a], U AAQ 2 i) 1) Ak, 75 00 L1~ 2 Ik 1] g
I &AL TA]

func WithDeadline (parent Context, d time.Time) (Context, CancelFunc) {

if cur, ok := parent.Deadline(); ok && cur.Before(d) {
// The current deadline is already sooner than the new one
return WithCancel (parent)

1

¢ := &timerCtx{
cancelCtx: newCancelCtx (parent),
deadline: d,

1

propagateCancel (parent, c)

dur := time.Until (d)

if dur <= 0 {
c. cancel (true, DeadlineExceeded) // deadline has already passed
return ¢, func() { c.cancel (true, Canceled) }

}

c. mu. Lock ()

defer c.mu. Unlock ()

if c.err == nil {
c. timer = time. AfterFunc (dur, func() {

c. cancel (true, DeadlineExceeded)

D)

1

return ¢, func() { c.cancel (true, Canceled) }

o context.WithTimeout: R& WA AN D7k, BEFEEE. Lbr b2+
WithDeadline [14%
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func WithTimeout (parent Context, timeout time.Duration) (Context, CancelFunc) {
return WithDeadline (parent, time.Now().Add(timeout))

o status.FromError: i%[n] GRPCStatus [ 2w, 25 v, BB [A

codes. Unknown

Server

type SearchService struct {}

func (s *SearchService) Search(ctx context.Context, r *pb.SearchRequest) (kpb. Se
archResponse, error) {
for i :=0; i < b5; i+t {

if ctx. Err() == context.Canceled {
return nil, status.Errorf(codes.Canceled, “SearchService.Search canc
eled”)
}
time. Sleep (1 * time. Second)
}

return &pb. SearchResponse {Response: r.GetRequest() + 7 Server”}, nil

func main() {

M7E Server i, HT Client 246 E 7 UL A, Server Hoh B4 E
R Client C& 45K 1, Server IBRIRIIEAAT, XX FEIEE — P KIIIR %

R EIX EFER  ctx.Err () == context.Canceled  #HATHIWr, A 7RI IRATIN 71
FPRFMHERR [

BHE
5 server.go M client.go, 75345 %.

$ go run client. go
2018/10/06 17:45:55 client. Search err: deadline

exit status 1
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B4k

ARTEAT LA B, R TR EERITE LR R AL

o B4 ¥E Deadlines

o N4 E Deadlines

IRETE MW A %], gRPC Deadlines 2fREEH, &I NNODIRE Mt 2 2 1 ARE ™ 1 i
a

2%

& RIRBUHS

e go-grpc-example

g

« gRPC and Deadlines
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A NGB B gRPC + Opentracing + Zipkin

A N B B gRPC + Opentracing +
Zipkin

FESKBRRIAIH, R T4 % Server i, 5T N A RPC Jrik. MEF LN, WL T
T2

ASCKERE gRPC + Opentracing + Zipkin 4 — 2 REERIBER RGUK LM AN R
G BER . PERESETENE

Opentracing

A4

OpenTracing MM, | BIERKIAPI, 5T RN REEN @R m (B #)
1B RG)SLB

Kit OpenTracing JEARHRiE. Ky CNCF ASRe b, e 10 H AT EC A5 A
SOt B OURE T ARUER) API R T HL

ZAN) s

Trace

— trace AR T —NFFEEREE (D RGP HIHATILR

Span

—A span REFES MR ARG 52 EA TER G, BESHAL span 1 “5IH”, XK
%/~ spans A& H— 1 5EE 1 Trace

34~ span R4 OpenTracing Fiitidr3E LR %

o BiEHK
T 18] R 45 SR [R]

key:value span Tags

key:value span Logs

SpanContext

Tags
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Span tags (FEFZE) Al AR A P H 2 X1 Span yE8 . E T2, 8 E M ER R 4L
£

Logs

Span logs (¥ HE) AILLLR Span WAFER RIBEMFHEMEE . EEM TR E
Span ) H A5 5 LR R TR P A B 1) b i X s 6 i

SpanContext

SpanContext XK MIEFEIL T, LR T4 Span PR . 0B B/ B PO RSO
f8

Baggage Items

Baggage ltems f] LLHfi# N trace 4 RisfT hAsME B £ &

—A R

time
EIth AT AR B LR N2

o BUTITEI LR
o MREFIRIIE IR &
o MRS IE) AT BOFAT I T B

LG EER, b sthEATT LB B RGO BER B SC. TERESETEARE R, —
T HURE I KB AR SN AR L

Zipkin
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Duration: Services: @ Depth: @

Expand All | Collapse All ‘ Filter Service Se... v ‘

cien xt | s erver 0 | ising oo name 2

41.864ms
181.126ms : client-calls-server-via-get

Services

B client

B flask-server 180.527ms : get

B flask-server 605p : mysqldb:connect

B flask-server 54.152ms : mysgldb:select
B flask-server
B flask-server
B flask-server

B flask-server

B tornado-server

\
g
8
o
Q
&
3
3

i tornado-server

tornado-server .

tornado-server .

i tornado-server

tornado-server .

tornado-server .

B tornado-server

tornado-server .

tchannel-server -

73

=

=

83.729ms 125.593ms 167.458ms

394 : mysqldb:connect
46 : mysqldb:begin_transaction
40.910ms : mysgldb:select
1.000ms : mysqldb:commit
41.194ms : get o

g265ms:get oot -
_ call-downstream
105y : tornado-x2
C- : call-downstream
85y : tornado-x3 -

9.712ms-: endpoint

call_in_request_context

209.323ms

Zipkin 2o AisGEER R ST, " NIAE IR MR DR IR 55 A Hh RO SE IR 7] LI 7 R I PP A . e

PR LR R AN A 4R

Zipkin %1%+ Google Dapper i3,

V— p—

3

docker run —d —p 9411:9411 openzipkin/zipkin

HAh 732232 W.: https://github.com/openzipkin/zipkin

Iy

=

Vil http://127.0.0.1:9411/zipkin/ ¥i#x Zipkin £ Ei&T1IEH
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http://research.google.com/pubs/pub36356.html
https://github.com/openzipkin/zipkin
http://127.0.0.1:9411/zipkin/

oA NEER B B gRPC + Opentracing + Zipkin

® O ® 9 zikin-Index x  +

< C | ® 127.0.0.1:9411/zipkin/ pe ®) &

BSE BES Lookback
all v Span Name v 1 hour
Annotations Query Duration (us) >= Limit
*http.path=/foo/bar/ and cluster=foo and cache.miss 10

Sort
Find Traces iK%}
Longest First

Please select the criteria for your trace lookup.

gRPC + Opentracing + Zipkin

FERT T AN AR, FRATME 7 BAR e AT

« Tf# Opentracing 14
o 3 Zipkin #2450 OB EE R G DI RE

N okszEl gRPC @it Opentracing brd APl X142 Zipkin, Fi@Eid Zipkin £ E ¥k

B R4

B simple_zipkin_client. simple_zipkin_server H3%, H&45i#00F:

go—grpc—example
—— LICENSE
—— README. nd
—— client

| —...

| F—— simple_zipkin_client
F—— conf
—— pke
—— proto
F—— server

| — ...
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| F—— simple_zipkin_server
L—— vendor

g7

$ go get —u github. com/openzipkin/zipkin-go—opentracing
§ go get —u github. com/grpc—ecosystem/grpc—opentracing/go/otgrpc

gRPC
Server

package main

import (
“context”

”

”10g

” ”

net

”github. com/grpc—ecosystem/go—grpc—middleware”
”github. com/grpc—ecosystem/grpc-opentracing/go/otgrpc”
zipkin “github. com/openzipkin/zipkin—-go—opentracing”
“google. golang. org/grpc”

”github. com/EDDYCJY/go—grpc—example/pkg/gtls”
pb “github. com/EDDYCJY/go—grpc—example/proto”

type SearchService struct{}
func (s *SearchService) Search(ctx context.Context, r *pb.SearchRequest) (kpb. Se

archResponse, error) {
return &pb. SearchResponse {Response: r.GetRequest() + 7 Server”}, nil

const (
PORT = 79005”

SERVICE_NAME
ZIPKIN_HTTP_ENDPOINT
ZIPKIN RECORDER HOST PORT

"simple zipkin server”
“http://127.0.0.1:9411/api/v1/spans”
”127.0.0.1:9000”
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func main() {
collector, err := zipkin.NewHTTPCollector (ZIPKIN HTTP ENDPOINT)
if err != nil {
log. Fatalf (“zipkin. NewHTTPCollector err: %v”, err)

recorder := zipkin.NewRecorder (collector, true, ZIPKIN RECORDER HOST PORT, S
ERVICE NAME)

tracer, err := zipkin.NewTracer (

recorder, zipkin.ClientServerSameSpan (false),

)
if err != nil {

log. Fatalf (“zipkin. NewTracer err: %v”, err)

1
tlsServer := gtls. Server {
CaFile: ”../../conf/ca.pem”,
CertFile: ”../../conf/server/server. pem”,
KeyFile: ”../../conf/server/server. key”,
1
c, err := tlsServer.GetCredentialsByCA ()
if err != nil {
log. Fatalf (“GetTLSCredential sByCA err: %v”, err)
1

opts := [Jgrpe. ServerOption {
grpc. Creds (c),
grpc_middleware. WithUnaryServerChain (

otgrpc. OpenTracingServerInterceptor (tracer, otgrpc. LogPayloads()),

)

« zipkin.NewHTTPCollector: &4 Zipkin HTTP J& i 4 2%

« zipkin.NewRecorder: fil@—4~ET Zipkin (&R R A

« zipkin.NewTracer: fl#—/> OpenTracing REi#s (3F% Zipkin Tracer)

« otgrpc.OpenTracingClientinterceptor: i&[a grpc.UnaryServerinterceptor, AS[A] £
T Z 2 &1 gRPC Metadata H &4k OpenTracing SpanContext. #1304
Z k451 Span Context -1
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. otgrpc.LogPayloads: # & Jik[H Option. fEH2il OpenTracing £ J7 [ _Fid 5%
SRR A 2 (payload)

SRPE, SR WIEAM Zipkin, HOCEESEESS . ddskds. IREESS. PR HEEERE Server
i SEBL SpanContext. Payload X fi i3z BRI & B

Client

func main() {
'/ the same as zipkin server

” 7

conn, err := grpc.Dial (”:”+PORT, grpc.WithTransportCredentials(c),
grpc. WithUnaryInterceptor (
otgrpe. OpenTracingClientInterceptor (tracer, otgrpc. LogPayloads()),

))

» otgrpc.OpenTracingClientinterceptor: i&[Fl grpc.UnaryClientinterceptor. Z#:#
FIAZODIRELE T

(1) OpenTracing SpanContext 7£ A gRPC Metadata

(2) &% context.Context Hf) L F KR, HAAERS Span Nl — ChildOf 5,
38| —/~F Span

HAb M, 5 Server i@ —81, VI Zipkin, 0 Client smbE i 28k 8% . st bL
S8 R FE A AR

LAl

J55h Server.go, 4T Client.go. #%& http://127.0.0.1:9411/zipkin/ KI/nEK:
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® O ® 3 zipkin - Index x  +

< > C O 127.0.0.1:9411/zipkin/? i 6000008&startTs=1539487083756&endTs=

simple_zipkin_server

Find Traces

Showing: 1 of 1
Services:

13y  1spans
all 0%

simple_zipkin_server x1 Oms

® O ® 3 zipkin-Traces x  +

< C  ® 127.0.0.1:9411/zipkin/traces/48e554dfc697732a

simple_zipkin_server./proto.searchservice/search: 13y

AKA: simple_zipkin_server

Date Time Relative Time Annotation
2018/10/14 T412:18:02 Server Receive
2018/10/14 F412:18:02

2018/10/14 T412:18:02

2018/10/14 F412:18:02 Server Send

Key

component

traceld 48e554dfc697732a
spanld 64d523e84c2d4d5¢

parentid

AWiY)
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Service Name ‘Span Name Lookback

all ¥ 1 hour

Duration (us) >=

Address

127.0.0.1:9000 (simple_zipkin_server)
127.0.0.1:9000 (simple_zipkin_server)
127.0.0.1:9000 (simple_zipkin_server)

127.0.0.1:9000 (simple_zipkin_server)

108sortOrder=dur.. ¥ ©

10-14-2018T12:18:02.387+0800




o3 A BB EE gRPC + Opentracing + Zipkin

® O ® 9 zikin-Traces x  +

| < C O 127.0.0.1:9411/zipkin/traces/1ff052092bf14623 * © & ¢

IREIDE A

RENE: QDD ES© FEQO  Sed® Q Pison

SHRFT | 2B | Filter Service
[ smple_secverxi | aimpie tokan serverxi |

Services 416.003ms 832.006ms 1.248s 1.664s 2.080s

-EITETIIETl 010365 : /proto.searchservice/search o
- 01.001s : /proto.searchservice/search - B o E 3 .
Bl simple_zipkin_server [N E 5 01.038s : /proto.searchservice/search . 0
. 01,0025 : /proto.searchservice/search - o

® © ® 9 Zpkin - Dependency x  +

| <« C  ® 127.0.0.1:9411/zipkin/dependency/ e © & i

FFHARSIE 2018-10-13 13:27 ERAEFE 2018-10-14 1327 D

simple_server
simple_token_server

127.0.0.1:9411/zipkin/dependency/

k, HOSEE—T

ot

FELZ MRS TRIZMT, HAT. AT IRSEMSE DA WL, R SAEER
MER DL BEMR L (AR o XA S it & A RIBERR A K R ML= T

i EYREE AR TE AN A, BE 1RSSR HNV A MEE R St
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F R ABIRG

e go-grpc-example

izl

» opentracing

e zipkin
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grpc+grpc-gateway

grpc+grpc-gateway A
gRPCAM 4 5 g 22 4%

Hello World

Swagger [ fi#—F

gRPC+gRPC Gateway AEANREA LTS ?
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file:///docs/jianyugo/jianyugo-1cl3smrqi9ebd

gRPCA A 53R 5 2225

QRPCAM 57152

TERNA—DIEER, AEH  Rpe  ERAWNEE APT  BIEW, [FKHRAEX4ME
fi£ Restful Api , 5WHENKEHATTE

TREBMNMEREI T Grpe LA Grpe Gateway , XA EN

API Client

~

RESTful API
(Typically JSON over HTTP 1.1)

profile-service.proto 1

_/

T

FEIERIFEFATH)  Grpe +  Grpe Gateway  SEERHET, FRATH ESbc B IFFRATRIIT KA1

Grpc

Protoc Plugin

Protocol Buffers

Grpc-gateway
Grpc
v R

GoogleX}  Grpe  HIE X:

A high performance, open-source universal RPC framework

wate  Grpe  R—AwtkRg. JHRAEAIRPCHESRE, BA LR RHE:
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o WAKM IDL , fEM Protocol Buffers {ENEHEAZHMKR,
B ov2 o v3  GEE v3 D

o BiEE. BTE, Wk Grpe XREZMTEMES

o XIFHTTP2, Xalfefi. ZBEM. MES

g

1. B (FREELEMD
go get —u google. golang. org/grpc

2. j@it  github. com

HEANFIFE—N$GOPATHH X (KN go get  2BROAZELEF—ATF) N, B
#  google.golang.org HZ%, il golang 7E github LHIBIEE:

cd /usr/local/go/path/src

mkdir google. golang. org

cd google. golang. org/

git clone https://github. com/grpc/grpc—go

mv grpc-go/ grpc/
H 458

google. golang. org/
L—— grpe

MfE  grpc  NHWZHHKIE, FH.

o metadata: JEX T grpc FrCFFRTEIRLR, WHRIUAERTUXS MD  BEATIRIBCRIAL
H

. credentials: SZBLT  agrpe IS FUGEEN, BT RS RS T S 45
UEPT 7R Z TR, IR SRl 5

o codes: ®XT grpc fFHAIFRERIRIG, WEMH
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https://gowalker.org/google.golang.org/grpc/metadata
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gRPCA 48 5 ER 15 22

Protoc Plugin

y < RS

G B
zH

go get —u github. com/golang/protobuf/protoc—gen—go
#  Protoc Plugin MR HAT X M$GOPATHH #£2)2|$GOBIN

mv /usr/local/go/path/bin/protoc—gen—go /usr/local/go/bin/

Protocol Buffers v3

A4

Protocol buffers are a flexible, efficient, automated mechanism for serializing
structured data - think XML, but smaller, faster, and simpler. You define how
you want your data to be structured once, then you can use special
generated source code to easily write and read your structured data to and
from a variety of data streams and using a variety of languages. You can even
update your data structure without breaking deployed programs that are
compiled against the “old” format.

Protocol Buffers & Google H#EHI—FEIEMHAIES, XFHZIESF. 216, B2
—Fp R AR RS, SRR N R, EfE R, RN, HAra il
Hoov2 . V3 AR, BAVEFEMEH v

o proto2 CAYHuAE
o proto3 CiYHhE

EBCATCAB 3 N B SR, AR RS AR I e S R i S (K 9 7
g

wget https://github. com/google/protobuf/releases/download/v3. 5. 1/protobuf-all-3.
5.1.zip
unzip protobuf-all-3.5.1.zip
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RPCAM 4 53R

cd protobuf-3.5. 1/
. /configure

make

make install

o B 2 15 2N
protoc ——version

AR 2R AR A

protoc: error while loading shared libraries: libprotobuf. so.15: cannot open sha
red object file: No such file or directory

M AT ldconfig J&, FRIEATRI] I

yﬂ'ﬁ‘ /Ag&'ﬁ‘ ldconfig

FAT@E TS A s B R PAENIE, Protocol Buffers Libraries HIBRINZEEHEIE
*  Jusr/local/lib

Libraries have been installed in:
/usr/local/lib

If you ever happen to want to link against installed libraries
in a given directory, LIBDIR, you must either use libtool, and
specify the full pathname of the library, or use the -LLIBDIR’
flag during linking and do at least one of the following:
- add LIBDIR to the LD LIBRARY PATH environment variable
during execution
- add LIBDIR to the LD RUN PATH environment variable
during linking
- use the -WI, -rpath —-W1, LIBDIR’ linker flag
- have your system administrator add LIBDIR to /etc/ld. so.conf’

See any operating system documentation about shared libraries for

more information, such as the 1d(1) and 1d. so(8) manual pages

MATZEE T — N sh SR, ldconfig —MfERGEENIET, FrUlIfE SR A3
XA 1ib o, FHRIETFEHAT  ldeonfig , USISSEBEENRGHLE, BE—A
SABBEEEEMS, X ldconfig A MIMEH

protocf#H
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BAFLRAFIHAT  protoc —help  (EFHFHBSCED , AT LA H K727 P

1. —IPATH, ——proto path=PATH : 8% import HZRMWHZX, "WJfREZ, WERATE
S8 BRI 200 T4 H %

N
P

—go out : AR golang  JECHF

#

RGBS BRI AEIE, AT A H b B ORI S 2 R I 2 H R

W

protoc ——go_out=plugins=grpc, import_path=mypackage:. *.proto

o import prefix=xxx : FIREATEASMEIPTAE  import HATHIIFk
import path=foo/bar : WIRIFKEFEM go package , WAMEM. W EAEHR
AN 1578 - ZEpul iy AR S 2T R
+  plugins=pluginl+plugin2 : ¥EEZMEHMFHEEFIR AT FEHIrepoME— 14
fFRgrpo)
Mfoo/bar. proto=quux/shme : M 238, $R%E .proto XHZmMiFEHE%L
( foo/bar.proto ZWiFfFNEZAN quux/shme )

Grpc R

WHR  proto XMIEET  RPC RS, protoc—gen-go  FJLMERS  grpc  MHFHE
FARAS, BRAMNFES  plugins=grpe  SHEUELEHLS —go out , FUATLLAFIXASH Y

protoc ——go_out=plugins=grpc:. *.proto
Grpc-gateway

’At24

grpc-gateway is a plugin of protoc. It reads gRPC service definition, and
generates a reverse-proxy server which translates a RESTful JSON API into
gRPC. This server is generated according to custom options in your gRPC
definition.

grpc-gateway Eprotoch— M. EiEgRPCARSE X, FHAER— R IACH AR S 88, F
RESTful JSON API#%#tygRPC. Bk %% # R4 gRPCE X H K H 5E SR ITAE B -
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go get —u github. com/grpc—ecosystem/grpc—gateway/protoc—gen—grpc—gateway
R I LR, BT R IR IR AR AR E R R, CRMEZ 83 1)

package google. golang. org/genproto/googleapis/api/annotations: unrecognized impo
rt path “google. golang. org/genproto/googleapis/api/annotations” (https fetch: Ge
t https://google. golang. org/genproto/googleapis/api/annotations?go—get=1: dial t
cp 216.239. 37. 1:443: getsockopt: connection timed out)

BRI,
1. Bl B
2. @it github. com

AN —1SGOTPATHH ) google. golang. org  HE'N, $i
B genproto fF github _FfJ  go—genproto iRAE:

cd /usr/local/go/path/src/google. golang. org
git clone https://github. com/google/go—genproto. git

mv go—genproto/ genproto/

fEedeseke s, AT grpe—gateway  BIRTHAT U NSGOPATHH #2)2$GOBIN
mv /usr/local/go/path/bin/protoc—gen—grpc—gateway /usr/local/go/bin/

FX BIRATX AT 1, @I R EH LI NN AN A i !

ARG

W

» grpc-hello-world
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https://github.com/EDDYCJY/grpc-hello-world

Hello World

Hello World

ARG S — 2 2k Hello World, k212 AR, @IKZOAEEE P fE

P ASLEME  Grpc  +  Grpe Gateway  FUJFTH, AT REFA—NRE ML
¥ Rpc M Restful Api , HEAELEWEE  http2 . TLS 22N H, Thie)s
Mghe — MRS A2k E  grpe A Restful Api BTG RIFma

—. I EF
FRAI 1 ESGOPATHIHIAL | groc-hello-vorld | Scfbse, FRfIT51H #HIS H 2 H i T

grpc—hello-world/
I— certs
F—— client
F— cmd

—— pke

I—— proto

| F—— google

| | L—— api

L Server

certs : EFFEUE

. client : &/

o emd : AT
. pkg @ =7 AR
. proto protobuf  J—EEAHIE

(% .proto . pb.go . .pb.gw.go ), google/api THTAE
Ji annotations. proto . http. proto

. server : AR5V

=, BMEIES
RS SZF Rpe M Restful Api , FEMF TLS , KHRANIELHIEIED

BEN certs  H, ARG TLS PR HIAPIE SO
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A

openssl genrsa —out server. key 2048

openssl ecparam —genkey —name secp384rl —out server. key

o openssl genrsa : A RSA R, MAMWERE—ASH, KIeE BB AN
AR A TEE, BRA512

» openssl ecparam : Af ECC A, i IR 2 B 4 S B U RAE, AR
o ECC  HIZRikFEm) /2 secp384rl

BHE4ZAH
openssl req —new —xb09 —sha256 —key server. key —out server.pem —days 3650

o openssl req : AEWMEHZLIEY, -new FRAERIETIENR. -sha256 FH{#
I sha256 W&, -key FEEREASCME. —x509 FEHIHAFT.  —days 3650 A
HR, E W GEBA EHE R

H5ER

Country Name (2 letter code) [XX]:

State or Province Name (full name) []:

Locality Name (eg, city) [Default City]:

Organization Name (eg, company) [Default Company Ltd]:
Organizational Unit Name (eg, section) []:

Common Name (eg, your name or your server s hostname) []:grpc server name
Email Address []:

—_— proto

]

1. google. api

FAVER  proto HZFEHH  google/api HFE, BEHEIT google T HRMLMM
A api RSO, FREZEIAT grpe—gateway [ http  FEIRIEHESIRE, X
T  Protocol Buffer Fr# J&H) HTTP Option
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annotations. proto S ff:

// Copyright (c) 2015, Google Inc.

/4

// Licensed under the Apache License, Version 2.0 (the “License”);

// you may not use this file except in compliance with the License.

// You may obtain a copy of the License at

7/

// http://www. apache. org/licenses/LICENSE-2. 0

7/

// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an “AS IS~ BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied
// See the License for the specific language governing permissions and

// limitations under the License.
syntax = “proto3”;
package google. api;

import “google/api/http. proto”;
import “google/protobuf/descriptor. proto”;

option java multiple files = true;
option java outer classname = “AnnotationsProto”;

option java package = “com. google.api”;

extend google. protobuf. MethodOptions {
// See "HttpRule
HttpRule http = 72295728;

http. proto 1.

// Copyright 2016 Google Inc

//

// Licensed under the Apache License, Version 2.0 (the “License”);

// you may not use this file except in compliance with the License

// You may obtain a copy of the License at

/4

/) http://www. apache. org/licenses/LICENSE-2. 0

/4

// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an “AS IS~ BASIS,
/7 WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied

ARSCR A H RSO (www. topgoer.cn) i - 294 -



Hello World

// See the License for the specific language governing permissions and

// limitations under the License.
syntax = “proto3”;
package google. api;

option cc_enable arenas = true;
option java multiple files = true;
option java outer classname = “HttpProto”;

option java package = “com. google.api”;

// Defines the HTTP configuration for a service. It contains a list of
// [HttpRule][google. api. HttpRule], each specifying the mapping of an RPC method
// to one or more HTTP REST API methods.
message Http {
// A list of HTTP rules for configuring the HTTP REST API methods.
repeated HttpRule rules = 1;

// Use CustomlttpPattern to specifty any HITP method that is not included in the
// ‘pattern field, such as HEAD, or “*” to leave the HTTP method unspecified fo
i
// a given URL path rule. The wild—card rule is useful for services that provide
// content to Web (HIML) clients.
message HttpRule {

// Selects methods to which this rule applies

//8

// Refer to [selector][google. api. DocumentationRule. selector] for syntax detai
Is.

string selector = 1;

// Determines the URL pattern is matched by this rules. This pattern can be
// used with any of the {get/put/post/delete/patch} methods. A custom method
// can be defined using the ’custom’ field.
oneof pattern {

// Used for listing and getting information about resources.

string get = 2;

// Used for updating a resource.
string put = 3;

// Used for creating a resource.
string post = 4;
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// Used for deleting a resource.
string delete = 5;

// Used for updating a resource.
string patch = 6;

// Custom pattern is used for defining custom verbs
CustomHttpPattern custom = 8;

// The name of the request field whose value is mapped to the HTTP body, or
// "% for mapping all fields not captured by the path pattern to the HTTP
// body. NOTE: the referred field must not be a repeated field.

string body = 7;

// Additional HTTP bindings for the selector. Nested bindings must
// not contain an "additional bindings field themselves (that is,
// the nesting may only be one level deep).
repeated HttpRule additional bindings = 11;

// A custom pattern is used for defining custom HITP verhb
message CustomHttpPattern {

// The name of this custom HTTP verb.

string kind = 1;

// The path matched by this custom verb.
string path = 2;

2. hello. proto

EX—/Ni¥%E  Demo M) .proto I, FAIFE  proto HIFETFH
##  hello.proto  XfF, BAXHHNE:

syntax = “proto3”;
package proto;
import “google/api/annotations. proto”;
service HelloWorld {
rpc SayHelloWorld (HelloWorldRequest) returns (HelloWorldResponse) {

option (google.api.http) = {
post: “/hello world”
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body: ”*”

b

message HelloWorldRequest f{

string referer = 1;

message HelloWorldResponse {

string message = 1;

£ hello.proto M, 5/ 7T  google/api/annotations. proto , A H  HTTP
Option MRS

o ENT—/ service RPCJR% HelloWorld , fFHANZEEN T — HITP
Option [ POST J5¥k,  HITP WRMNERAEN  /hello world

o 'EM message KM HelloWorldRequest .  HelloWorldResponse , FI-FHuMiER
AR [ 25

i P
fE9S5E  .proto  IMFJE, AT EX AT IE, MAEWIE  server M

N proto  HX, HATUL @4

# YiiFgoogle. api
protoc -1 . —go out=plugins=grpc, Mgoogle/protobuf/descriptor. proto=github. com/g
olang/protobuf/protoc—gen—go/descriptor:. google/api/*. proto

#ZiEhello http. protoAhello http. pb. proto
protoc =1 . ——go out=plugins=grpc, Mgoogle/api/annotations. proto=grpc—hello—worl

d/proto/google/api:. . /hello.proto

#ZiFhello http. protoAhello http. pb. gw. proto
protoc ——grpc—gateway out=logtostderr=true:. ./hello. proto

PATREE AR hello.pb.go A1 hello.gw.pb.go , ZWEE%F  grpec 1 grpe—
gateway 1T RE S Fr

m\ ﬁéﬁﬁy& cmd
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i’

X /NI S AT, WA ARSI ke, BN TH  cmd Al server @ HH

fRs, EIRIETE

HATRA Cobra RFERGXTILIAE,  Cobra  BEZGIEIRAMIARCLIN T E, M4
JINE FHRE PP A i 2 SO R P SR 1 BUR DR

o TR 5 BT AT

o SEAFRAFpOSIX I AT LA (B AB AT K FRA)

. WEMT @A

o fF. AMIAEL flags

o ffifl Cobra REZWIERNHEFMS, M cobra create appname

add cmdname

o FReR

o B34 commandsHiflagsi s B

o HIERKIEIhelpfE B

-h , —help &2

o HZNERMbash A 358 K hfg

o AN HIRER B A T

o R

o EXIEECEEY. FIESEN R
o Ak Sviper&E LR Iapps

%5 server

S omd  BFHELH
5  server.go MHTINA

£ server FRELTN BT

package server

import (
” 10g”

)

var (
ServerPort string
CertName string
CertPemPath string

server  BEATIRASCHES, [Kubix—2 A%

server.go  XfF, BN 2
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CertKeyPath string
func Serve() (err error) {
log. Println(ServerPort)
log. Println (CertName)
log. Println(CertPemPath)

log. Println(CertKeyPath)

return nil

25%355 cmd

£ omd  BEERF B root.go XM, BAHNE:

package cmd

import (
7 fmt

” ”

0S

”

”github. com/spf13/cobra”

var rootCmd = &cobra. Command {
Use: “grpc’,
Short: “Run the gRPC hello-world server”,

func Execute() {

if err := rootCmd. Execute(); err != nil {
fmt. Println(err)
os.Exit (-1)

}

B server.go XM, HAHNE:

package cmd
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import (

”

//log
”github. com/spf13/cobra”

“grpc—hello-world/server”

var serverCmd = &cobra. Command {
Use: “server”,
Short: “Run the gRPC hello-world server”,
Run: func(cmd *cobra.Command, args []string) {
defer func() {
if err := recover(); err != nil {

log. Println (“"Recover error : %v”, err)
10

server. Serve ()

I

func init() {

serverCmd. Flags (). StringVarP (&server. ServerPort, “port”, “p”
er port”)

serverCmd. Flags (). StringVarP (&server. CertPemPath, “cert—-pem”
erver. pem”, “cert pem path”)

serverCmd. Flags (). StringVarP (&server. CertKeyPath, “cert-key”
erver. key”, “cert key path”)

serverCmd. Flags (). StringVarP (&server. CertName, “cert—name”,
name”, “server’ s hostname”)

rootCmd. AddCommand (serverCmd)

, 7500527, ”serv

aa

, , 7. /certs/s

aa

, , 7. /certs/s

”n

d ”
, grpc server

FAIE  grpec-hello-world/ HXF, #HEXMH main.go , GAHNRE:

package main

import (
“grpc—hello—world/cmd”

func main() {
cmd. Execute ()
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i3
TAEH  Cobra , %M  Cobra #r#EZEA)E  main.go FM—4  rootCmd M, 5B

ANERATTE T4 server

1. rootCmd
rootCmd  RIRTER AT T 2 WE LR ARG S

2. &cobra. Command
e Use : Command MJHE, Use =/ MIHAZEHEE
e« Short : Short & help &%+ ERIHERERT
e Run : BIF:MAIFSLBR TAEDhRE. KM RSilix—&; AIMNE
A PreRun . PreRunE . PostRun . PostRunE ERFIR s T A, H

i RL,  BARGE AN AR R R]

3. rootCmd. AddCommand AddCommand  [F[IXAF4 (. rootCmd ) WwWin—AEiZ%

s

4. serverCmd. Flags (). StringVarP ()

—ROkUL, BATHELE  init()  RFPE X flags  FIRCHACHE,

PL  serverCmd. Flags (). StringVarP (&server. ServerPort, “port”, “p”, ”50052”, ”server
port”)  Afl, FATEXT—A flag , {HEfFfETE  &server. ServerPort H1, K4
N —port , H@mRHN b o, , BROMEAN 50052 , drAHIIATY  server

port o X—MFR A Local Flags

AV —F, RGN TS HE R WA IRARG, AT ERA  Persistent
Flags

”_ 7

rootCmd. PersistentFlags (). BoolVarP (&Verbose, “verbose”, “v”, false, “verbose

output”)
1EH:

flag AZARTLAFFAN, REWEZ flag RIS E oM 64 B Z < TS
M. XWTaRRL, KSR BRI AR S,

HHAMEH  Local Flag on Parent Commands Bind Flags with
Config Required flags 454, (HHZIH {415 A0S

lE=

%] grpc-hello—world/ HZ F#AT go run main.go server , EEHEMHBLEEN (M
iSO ERIMED
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2018/02/25 23:23:21 50052

2018/02/25 23:23:21 dev

2018/02/25 23:23:21 . /certs/server. pem
2018/02/25 23:23:21 . /certs/server. key

4T go run main. go server —port=8000 ——cert-pem=test—pem ——cert-key=test-key ——

cert-name=test-name , KM ITSEETIEM:

2018/02/25 23:24:56 8000

2018/02/25 23:24:56 test—name
2018/02/25 23:24:56 test—pem
2018/02/25 23:24:56 test-key

EHTR, BAMEM ond BSOS IERN T, F M AT A 5

i\ Hﬁ%ﬁﬁﬂ% server
%5 hello. go

£ server HXFHEXH hello.go , HAXHFNZE:

package server

import (
“golang. org/x/net/context”

pb “grpc—hello-world/proto”

type helloService struct{}

func NewHelloService() *helloService {
return &helloService {}

func (h helloService) SayHelloWorld(ctx context.Context, r *pb.HelloWorldReques
t) (kpb.HelloWorldResponse, error) {
return &pb. HelloWorldResponse {
Message : “test”,
}, nil
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AL T helloService KHJ7ik  SayHelloWorld , ¥R .proto M  rpc
SayHelloWorld , XN EFEF2MNSH: ctx context.Context FHT % ETFCZ
. r *pb. HelloWorldRequest H+#:%  protobuf [ Request S% (X}

W .proto HJ message HelloWorldRequest )

*%5 server. go

EK—/NEAT, WAVRE B ANEENIRS WISy, WAEIKER grpe . grpc-
gateway S —YBRLE AR N H

1. /£ pke FHr&EE  util HZ, #HE  grpc.go X, BANE:

package util

import (
“net/http”

” . ”
strings

”google. golang. org/grpe”

func GrpcHandlerFunc (grpcServer *grpc. Server, otherHandler http.Handler) http.Ha
ndler {
if otherHandler == nil {
return http. HandlerFunc (func (w http. ResponseWriter, r *http.Request) {
grpcServer. ServelTTP (w, )
9]
1
return http. HandlerFunc (func (w http. ResponseWriter, r *http.Request) {
if r.ProtoMajor == 2 && strings.Contains (r.Header. Get ("Content—Type”),
“application/grpe”) {
grpcServer. ServeHTTP (w, 1)
} else {
otherHandler. ServeHTTP (w, 1)

})

GrpcHandlerFunc  FREEH T HIWHE R ZRIE T  Rpe B PimidsE  Restful Api
5K, WREAFRPEREMARER  ServeHTTP AR5 r.ProtoMajor == WAREEE
SROAZRFET HTTP/2

2. £ pkg FHY  util  HZETF, @ tls.go X, BEANE:
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package util

import (
“crypto/tls”
“io/ioutil”

”

“log

“golang. org/x/net/http2”

func GetTLSConfig(certPemPath, certKeyPath string) *tls.Config f{
var certKeyPair *tls.Certificate
cert,  := ioutil.ReadFile (certPemPath)
key,  := ioutil.ReadFile(certKeyPath)

pair, err := tls.Xb09KeyPair (cert, key)
if err != nil {

log. Println ("TLS KeyPair err: %v\n”, err)

certKeyPair = &pair

return &tls. Config{
Certificates: []tls.Certificate {*certKeyPair},
NextProtos:  []string{http2.NextProtoTLS}

GetTLSConfig  BRZFUEMTIREC  TLS FLE, 7ENH, FATE
T  server.key FI  server.pem IXZRUFPAEIE M

o tls.X509KeyPair = M-—X} PEM 4mb B T T A AT o B IR [R1 A £/
FAEAN
e http2.NextProtoTLS :  NextProtoTLS EiRKIMIMK NPN/ALPN #ril, T
HTTP/2ITLSRE
o tls.Certificate : RE—ADEEZMES, SLFPAES  PEM A

ff] X509KeyPair HIERE A ZE func X509KeyPair (certPEMBlock, keyPEMBlock
[lbyte) (Certificate, error) , RFEMEMIAZ Certificate

SR Z R BUR T A EMGE B EIESCE (PEM) , & 3KEL tls. Config 1E
A HITP2 WM Z%k
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3. B server HEX MW  server.go XM, ZXHREBAIRSES B0, BAN

e

5

N

package server

import (
“crypto/tls”
" et”
“net/http”

”

”10g

“golang. org/x/net/context”

“google. golang. org/grpc”

“google. golang. org/grpc/credentials”

”github. com/grpc—ecosystem/grpc—gateway/runtime”

pb “grpc—hello—world/proto”
”grpc—hello—world/pkg/util”

)

var (
ServerPort string
CertName string
CertPemPath string
CertKeyPath string
EndPoint string

)

func Serve() (err error) {

EndPoint = ”:” + ServerPort
conn, err := net.Listen("tcp”, EndPoint)
if err !'= nil {

log. Printf ("TCP Listen err:%v\n”, err)

tlsConfig := util.GetTLSConfig(CertPemPath, CertKeyPath)

srv := createlnternalServer (conn, tlsConfig)

log. Printf (“gRPC and https listen on: %s\n”, ServerPort)

if err = srv.Serve(tls. NewListener (conn, tlsConfig)): err != nil {

log. Printf (“ListenAndServe: %v\n”, err)

return err
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func createlnternalServer (conn net.Listener, tlsConfig *tls.Config) (xhttp.Serve

r) {

var opts []grpc. ServerOption

// grpc server
creds, err := credentials.NewServerTLSFromFile (CertPemPath, CertKeyPath)
if err != nil {

log. Printf ("Failed to create server TLS credentials %v”, err)

opts = append(opts, grpc. Creds(creds))
grpcServer := grpc. NewServer (opts. .. )

// register grpc pb
pb. RegisterHelloWorldServer (grpcServer, NewHelloService())

// gw server

ctx := context. Background ()
dereds, err := credentials.NewClientTLSFromFile (CertPemPath, CertName)
if err !'= nil {

log. Printf ("Failed to create client TLS credentials %v”, err)
1
dopts := [Jgrpc.DialOption{grpc. WithTransportCredentials (dcreds)}
gwmux := runtime.NewServeMux ()

// register grpc—gateway pb
if err := pb.RegisterHelloWorldHandlerFromEndpoint (ctx, gwmux, EndPoint, dop
ts); err !=nil {
log. Printf (“Failed to register gw server: %v\n”, err)

// httphR%5
mux := http. NewServeMux ()
mux. Handle (”/”, gwmux)

return &http. Server {
Addr: EndPoint,

Handler: util.GrpcHandlerFunc (grpcServer, mux),
TLSConfig: tlsConfig,

server ‘ﬁfﬁ%ﬂ ﬁ
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PATRIX — KBARES, 20 B AR TUANES 7 K EE fif
< B3
net.Listen(“tcp”, EndPoint) FTWWrARMAM i@ En, SR REJEE  func

Listen(network, address string) (Listener, error)

ZH: network  WAZjifE

A tep s tepd . tcpb . unix unixpacket , #  address NF
BOA0N 2 BB —A i 15

REME: @SRRI MR EE N - Listener , 54

type Listener interface {
Accept () (Conn, error)

Close() error

Addr () Addr

WL HTFR, BIE  net.Listen SREI—AMRWTSRKSEHE, BESETRIZME, LXK
PATT—BIIBAE, & DPUT = fE

o Accept : HEREFFIH T —MMERRFEL  Listener
. Close : KM Listener
e Addr : iR[E] Listener Mgt

—. FREL TLS

ik util.GetTLSConfig  f##T#4#E]  tls.Config , f4iA%F  http. Server %%
ff)  TLSConfig ML IfEH

=, SIBAHRE
createlnternalServer  BREL, & BEANRSS U A% oI 350 40

P RHMZE  HIT2 HTTPS it R TLS  , KkfER
5 grpc.NewServer  Hf, FRATENE IR A AR E L

TIRTHE ATSREL ) tlsConfig X fEZS HITP  fHiH, BtE—BIRAI1ER
@ grpc B TLS  AUEREUE

1. 88 grpc B TLS AIEREIE

BiHE5|H  google. golang. org/grpe/credentials IS =7H, EEI T grpc JFFEXH
E’J%ﬁ' B, SRR TR LT TR, DM S IR SS a3 AT B B HEAT & A KT
Fo Pl TR P By, A R S RAGEAT R 52 Y
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FATMA  NewServerTLSFromFile  SRIAZIFRATIE I, B REWS WAL SCAFFIRSS 25 1%
G TLS BRI

func NewServerTLSFromFile (certFile, keyFile string) (TransportCredentials, erro
r) |
//LoadX509KeyPair L lRIFRENTHR H —XT A9 24,/ F 4507
cert, err := tls.LoadX509KeyPair (certFile, keyFile)
if err != nil {
return nil, err

1
//NewTLSTEH t 1s. ConfigHetiid##FTLSH TransportCredentials
return NewTLS (&tls. Config{Certificates: []tls.Certificate{cert}}), nil

2. 8 grpc ServerOption

DL grpe.Creds(creds) N, HJEHN  func Creds(c
credentials. TransportCredentials) ServerOption , ZMKEGR[A]  ServerOption

G5 A R B E e

o}

3. A& grpc  RFW

PR AR

func NewServer (opt ...ServerOption) *Server

PAVEBLAL O T — DBATEMIRS I grpe M55, EBAITHREESZIER

grpcServer := grpc. NewServer (opts...)

4. #FM  egrpc  B%

pb. RegisterHelloWorldServer (grpcServer, NewHelloService())

5. B grpc—gateway RBEAfLE

ctx := context.Background ()
dereds, err := credentials.NewClientTLSFromFile (CertPemPath, CertName)
if err != nil {

log. Println(“Failed to create client TLS credentials %v”, err)

1
dopts := [Jgrpc.DialOption {grpc. WithTransportCredentials (dcreds)}
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+  context.Background : R —ANIETE BRI ERAEE, BAE, BAEH
] Bl B AL WA, IR A N SR TR B3

«  credentials. NewClientTLSFromFile : MZF /' HLIIHI AL SCHAETLS SEAE
grpc. WithTransportCredentials : Mt B —MERH R % 4 8

(f):  TLS . SSL ), RFMEN type DialOption

« grpc.DialOption :  DialOption JEIIFECEIRATWAT R EERE CHANMAKHZA
f¥j DialOption ZHA, WhiEH X EELEINE

6. BJ&# HTTP NewServeMux JRyEMt grpc—gateway &E#

gwmux := runtime.NewServeMux ()

'/ register grpc-gateway pb
if err := pb.RegisterHelloWorldHandlerFromEndpoint (ctx, gwmux, EndPoint, dopts);
err != nil {

log. Println(“Failed to register gw server: %v\n”, err)

/) httplRs5
mux := http. NewServeMux ()

mux. Handle (”/”, gwmux)

. runtime. NewServeMux : iR[F—ANHH)  ServeMux , ‘BN HEIET 228
[f);  ServeMux & grpc-gateway [W—MERZEEHIE. ¥ http HREGHERX
VLHC, JF U8 AR () A B

e RegisterHelloWorldHandlerFromEndpoint : UNe&%E(%, 73/ HelloWorld HR%%
#) HTTP Handle %] grpc ¥

e http.NewServeMux :  ZpPcHfiR[El—AFEHIServeMux

e mux.Handle : A% EiEUFMACHFER
GBS EERET) N4 gmux AP  mux. Handle  H1?
HARBANEB NI R E AR

(D http. NewServeMux ()

func NewServeMux () *ServeMux {
return new(ServeMux)
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type Handler interface {
ServeHTTP (ResponseWriter, *Request)

(2) runtime. NewServeMux 7

func NewServeMux (opts ... ServeMuxOption) *ServeMux {
serveMux := &ServeMux {
handlers: make (map[string] [Thandler),
forwardResponseOptions: make ([]func (context.Context, http. ResponseWrite
r, proto.Message) error, 0),
marshalers: makeMarshalerMIMERegistry (),

return serveMux

(3 http. NewServeMux ()  H Handle Jy¥E

func (mux *ServeMux) Handle (pattern string, handler Handler)

WA 1550, Wi NewServeMux  #2f 2R serveMux Handler 5 H
734X ServeHTTP , ThfgR A TR HTTPIE R

FAE 2] Handle interface ', AJUASH BT MaEMK, HESLH
T ServeHTTP 5k, XAE5Rial LLFRN  Handle ServeMux  2>f#i
%  Handler 18R  ServeHTTP  JyikAb¥iE:k, XtmZBEENX Handler

MHEATXEIEZR  grpe-gateway  FyEMEFR  HTTP Handler  JCZERIMEA
2] net/http K Handle ¥k

#7: £ go PEAGHERELITSEOMRNTE, RERTEATED
7. EMASRS

if err := pb.RegisterHelloWorldHandlerFromEndpoint (ctx, gwmux, EndPoint, dopts);
err != nil {
log. Println(“Failed to register gw server: %v\n”, err)

FEIXBACE F, FATRIA 1 AT L5 1

« EFX
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. gateway—grpc E‘Ji%iﬁ%%ﬁﬂ%%%
o IR I 2
o HCE I

VAT HelloWorld iX—IR%

PO, fl& tls.NewListener

func NewListener (inner net.Listener, config *Config) net.Listener {
1 := new(listener)
1. Listener = inner
1. config = config

return 1

NewListener <6l —4 Listener , EEZHINZE, E-1NEKEN
¥ Listener HIMAWreS, H_-ASHE tls.Config (ML ZED—AMIEF)

T BEFFIEEZIER

TG ATHE  srv. Serve (t1s. NewListener (conn, tlsConfig)) , R LARHIE
& http.Server WIVE, HFHFEE 4  Listener {ENZEL, A Serve  HWHEBMK
TS A g ?

func (srv *Server) Serve(l net.Listener) error {
defer 1.Close()

baseCtx := context.Background() // base is always background, per Issue 1622

ctx := context.WithValue (baseCtx, ServerContextKey, srv)
for {
rw, e := l.Accept()

¢ := srv. newConn (rw)
c. setState (c. rwe, StateNew) // before Serve can return

go c. serve (ctx)

R E, BAI# T —1  context.Background() B RICXWER, HiA
Fl Listener ] Accept JjiEJFUaHeZAMMBIER, TEIRIEE AR 518
F  newConn AIELEEN R, fEHJEMAH  goroutine M7 :CEERER, BHHEW
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¥F: XF  HTTP/2 Xk, 7EF  Serve B0, M¥  srv.TLSConfig #Ii&{LNiE
ftf)  Listener MTLSECE. R  srv.TLSConfig 3IER, IHH
£ Config.NextProtos HAEEFEFFE h2 , WABHAH HITP/2 X

N~ WEThRE
% 5 A% P I

1 grpc-hello—world/ F#Fr&EEHz client , @ client.go XM, FIWANE:

package main

import (

”

” 10g
”golang. org/x/net/context”
“google. golang. org/grpc”

“google. golang. org/grpc/credentials”

pb “grpc—hello-world/proto”

)

func main() {
creds, err := credentials.NewClientTLSFromFile(”../certs/server.pem”, “dev”)
if err !'= nil {

log. Println (“Failed to create TLS credentials %v”, err)
1
conn, err := grpc.Dial (7:50052”, grpc. WithTransportCredentials(creds))
defer conn. Close ()

if err != nil {

log. Println (err)

¢ := pb.NewHelloWorldClient (conn)

context := context.Background ()

body := &pb. HelloWorldRequest {
Referer : “Grpc”

r, err := c.SayHelloWorld(context, body)
if err != nil {

log. Println (err)
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log. Println (r. Message)

M5 i A R A, LRk 1, IRAEBIRIHKRE]  cobra  HUEET, BCEE
S IV

FER IR SR AR, AT A iR il 2 i A 2

JE Bl R 55 Y

B3] grpc—hello—world/ HE'F, Bahk4U go run main. go server , IR
B

2018/02/26 17:19:36 gRPC and https listen on: 50052
=3
PATIRE P 5
%] client H=ETF, BaI& ¥ go run client.go , FKIHMIR[A]

2018/02/26 17:22:57 Grpc

PATHARestful Api

curl —X POST -k https://localhost:50052/hello world —-d ’ {"referer”: “restful ap
i//})

IR FE] {“message”:"restful api”}

BRABREGH

grpc—hello—world

F—— certs

| F—— server. key
| L—— server. pem
F—— client

| L—— client. go

F—— cmd

| F—— root. go

| L—— server. go
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F—— main. go
—— pkg

|
|
—— proto

L— util

—— grpe. go

L—— tls. go

F—— google

L—— api
—— annotations. pb. go
—— annotations. proto
F—— http. pb. go

| L—— http. proto

F—— hello. pb. go

F—— hello. pb. gw. go

L—— hello. proto

— server

F—— hello. go

L—— server. go

BUIARTETRK T, #E T jergoo  MINE, KFAMIEWLES

AT R T V2 AR RR, (AR mvk, JEFAE !

2%

AHIAREG

« grpc-hello-world
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Swagger T fi#— K

Swagger [ fit—

fE b4, BANGER 7 — RS RN 30 Rpe A1 RESTful Api  J&, fRELNE KT
T, GRFREIES  Api  CRMAETHGFEEN == . .

RFBE BB AR BB Api SCRSSRAEGLIZAN R, AR IX R A B0
7 Swagger , —iEETfE—TFME!

T4

Swagger

Swagger sEBRECKM  OpenAPI  #iyi (OAS) APIJF R LEAEZE, STHFABTHAICRY
FUI N A AP i LI T K

Swagger ;& HEIHAZVGMR]  RESTful Api  SCRYAERLTEZ —, FEEMEFMT
BTG, BIESHSCE
S KA X

£ 418 Swagger Tools (Swagger Editor. Swagger Codegen. Swagger Ul ...)
CEPNGIECh IS

[ grpc—gateway 3 #F  Swagger

[image]

OpenAPT  FLTE

OpenAPT  #ifti/Z  Linux ZEEXM—AIIH, A E R HRAMIR AP 2 EAPI
EXIIET, RMYE  RESTful  MR&SITAMAE.  OpenAPT  RUMEHEBHERATHIE —SAPIK)
FAREE, .

o 1 RZAPI— VR AR

o AHEE (R

o ERAEAE LR HERIE GREUIZAL..D

o B ERAER RN RS X

HRETV2.0A K OpenAPIHLTE (Hik2SwaggerV2.0#ie) ©& kA I fEgithub k. %
SREB R, SR, 7 R AR .

V| OpenAPI | MUTEROAASIFH B E
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https://segmentfault.com/a/1190000013408485
https://github.com/swagger-api/swagger-editor
https://github.com/swagger-api/swagger-codegen
https://github.com/swagger-api/swagger-ui
https://github.com/OAI/OpenAPI-Specification/blob/master/versions/2.0.md
https://huangwenchao.gitbooks.io/swagger/content/

Swagger [ fid—F

i H
AR swagger HIULBHSCHE

B—, BMFEKRETSGOBIN N EEAE  protoc—gen—swagger A AT XA

A ANEAE N 5 20T
go get —u github. com/grpc—ecosystem/grpc—gateway/protoc—gen—swagger

LA HAT RS, TIfE $GOPATH/bin  FRIVIZHAT M, BHEZF  $GOBIN  FHIHAT

/=, [A1%]  $GOPATH/src/grpc—hello-world/proto K, #frdnd

protoc —I/usr/local/include —I. —-I$GOPATH/src/grpc—hello—world/proto/google/api

—swagger out=logtostderr=true:. . /hello. proto
BB EHAT  1s  BIFTEZF|  hello. swagger. json A%

—Fﬁ Swagger UI SC#F

Swagger REBLATMIALIG  API  HETFE, mifESwagger Ul

FAVEHIEE N4 Rk, K dist B NETE S8 D341 H A
) $GOPATH/src/grpc—hello-world/third party/swagger—-ui 2%

’[%‘ Swagger UI %ﬁ% Go ?’Eﬁﬂ

FEIX AL FH R4 T A /& go-bindata

ESCRPRHAE M SO HON T B Go JACHES. A TR RS Go R,
I BAERG S Bt e WO JR 6 7745 ) T, 7T LAk B e 4 SO it

go get —u github. com/jteeuwen/go-bindata/. ..

SEJE, B $GOPATH/bin  FHJ go-bindata F£3h%| $GOBIN |

Pl

FEWH N pkg/ui/data/swagger H3, [AF]  $GOPATH/src/grpc—hello-
world/third party/swagger-ui F, #fTa2
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go—bindata ——nocompress -pkg swagger -o pkg/ui/data/swagger/datafile. go third pa
rty/swagger—ui/. .

nE

%]  pkeg/ui/data/swagger H3X, ARG datafile.go X

swagger UI CAFRRF 2 (AMREEARS)

EX—, BAFEMHSHAEERgo-bindata-assetfs

CHEA T go-bindata  TAERK Swagger UL ) Go  AREY, 454 net/http Xt
AN AR 55

zH

go get github. com/elazarl/go-bindata—assetfs/..

W5

W T, RAVEBENE RSO T —A  assetFS  REL, ZEREOR[FI—ANEEE T AT
/) http.Filesystem , ®JPARHHOR$EME—/  HITP R4S

WALTNTKGE  Swagger UI  [ACREME, FERZHAES, — N2 swagger. json , H
Ih—AF  swagger—ui  HIME RN

serveSwaggerFile

5/ strings . path

func serveSwaggerFile (w http. ResponseWriter, r *http.Request) {
if ! strings.HasSuffix (r.URL.Path, “swagger. json”) f{
log. Printf ("Not Found: %s”, r.URL.Path)
http. NotFound (w, 1)
return

p := strings. TrimPrefix (r. URL. Path, ”/swagger/”)
p = path. Join(“proto”, p)

log. Printf ("Serving swagger—-file: %s”, p)

http. ServeFile(w, r, p)
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Swagger | fit—F

EREY, BRAIFAH  r.URL. Path  #H4TERAR 5 2% 0

FE T swagger. json  [RSCAFVT IR SCHE (32
fit  https://127.0.0. 1:50052/swagger/hello. swagger. json  [RU5[])

serveSwaggerUl

5| AL github. com/elazarl/go-bindata—assetfs . grpc—hello—
world/pkg/ui/data/swagger

func serveSwaggerUI (mux *http. ServeMux) {
fileServer := http.FileServer (&assetfs. AssetFS {
Asset: swagger. Asset,
AssetDir: swagger. AssetDir,
Prefix: “third party/swagger—ui”,
1))
prefix := ”/swagger-ui/”
mux. Handle (prefix, http. StripPrefix(prefix, fileServer))

—

ERE, BAMEH T go-bindata-assetfs ki Eeai K f)  datafile.go , %4
4 net/http SRXTAMEHE  swagger—ui  HIIRSS

&e

FESERRIIREIR, BATKIL  path. Join("proto”, p)  REISHMN, XFERIRAXS, FAIN
RS HBSNES L AT IR R A S0E —

HHRERNIE  server.go I 4RAE  SwaggerDir , B cmd/server.go
(e

package cmd

import (

”

”]_Og
”github. com/spf13/cobra”

“grpc—hello—world/server”

var serverCmd = &cobra. Command {
Use: “server”,
Short: “Run the gRPC hello-world server”,
Run: func(cmd *cobra.Command, args []string) {
defer func() {
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if err := recover(); err != nil {

log. Println (“"Recover error : %v”, err)

O

server. Run ()

I

func init() {

serverCmd. Flags (). StringVarP (&server. ServerPort, “port”, “p”, 7500527, ”“serv
er port”)

serverCmd. Flags (). StringVarP (&server. CertPemPath, “cert—pem”, ””, ”./conf/ce
rts/server. pem”, “cert—pem path”)

serverCmd. Flags (). StringVarP (&server. CertKeyPath, “cert-key”, 7”7, ”./conf/ce
rts/server. key”, “cert—key path”)

serverCmd. Flags (). StringVarP (&server. CertServerName, “cert—server—name”, "7,
“grpc server name”, “server’ s hostname”)

e

serverCmd. Flags (). StringVarP (&server. SwaggerDir, “swagger—-dir”, 7”7, “proto”,

“path to the directory which contains swagger definitions”)

rootCmd. AddCommand (serverCmd)

&t path. Join(“proto”, p) A  path. Join(SwaggerDir, p) , XFERJUEFR
i1 swagger. json  [ISCARERAR AR AT DR YE SN I KB e

2% server.go HHNE:

package server

import (
“crypto/tls”
”et”
“net/http”
"Tog”

”strings”

//path//

“golang. org/x/net/context”

“google. golang. org/grpc”

“google. golang. org/grpc/credentials”

”github. com/grpc—ecosystem/grpc—gateway/runtime”
“github. com/elazarl/go-bindata—assetfs”
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pb “grpc—hello-world/proto”
“grpc—hello—world/pkg/util”
“grpc—hello—world/pkg/ui/data/swagger”

var (
ServerPort string
CertServerName string
CertPemPath string
CertKeyPath string
SwaggerDir string
EndPoint string

tlsConfig *tls. Config
func Run() (err error) {

EndPoint = ”:” + ServerPort
tlsConfig = util. GetTLSConfig(CertPemPath, CertKeyPath)

”

conn, err := net.Listen(“tcp”, EndPoint)
if err != nil {

log. Printf ("TCP Listen err:%v\n”, err)
}
srv := newServer (conn)

log. Printf (“gRPC and https listen on: %s\n”, ServerPort)

if err = srv.Serve (util.NewTLSListener (conn, tlsConfig)): err != nil {
log. Printf (“ListenAndServe: %v\n”, err)

}

return err

func newServer (conn net.Listener) Ckhttp. Server) {

grpcServer := newGrpce ()
gwmux, err := newGateway ()
if err != nil {

panic (err)

mux := http. NewServeMux ()
mux. Handle ("/”, gwmux)

mux. HandleFunc ("/swagger/”, serveSwaggerFile)
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serveSwaggerUI (mux)

return &http. Server {
Addr: EndPoint,
Handler: util.GrpcHandlerFunc (grpcServer, mux),
TLSConfig: tlsConfig,

func newGrpc () *grpc. Server {
creds, err := credentials.NewServerTLSFromFile (CertPemPath, CertKeyPath)
if err != nil {

panic (err)

opts := [Jgrpe. ServerOption {
grpc. Creds (creds),

1

server := grpc. NewServer (opts. .. )

pb. RegisterHelloWorldServer (server, NewHelloService())

return server

func newGateway () (http.Handler, error) {

ctx := context. Background ()
dereds, err := credentials.NewClientTLSFromFile (CertPemPath, CertServerName)
if err != nil {

return nil, err

}

dopts := [Jgrpc.DialOption{grpc. WithTransportCredentials (dcreds)}

gwmux := runtime.NewServeMux ()
if err := pb.RegisterHelloWorldHandlerFromEndpoint (ctx, gwmux, EndPoint, dop
ts); err != nil {
return nil, err

return gwmux, nil

func serveSwaggerFile (w http. ResponseWriter, r *http.Request) {
if ! strings.HasSuffix(r.URL. Path, “swagger. json”) {
log. Printf ("Not Found: %s”, r.URL.Path)
http. NotFound (w, r)

A SR 3 R SCRS (www. topgoer.cn) i % - 321 -



Swagger | fi#—F
return

p := strings. TrimPrefix (r. URL. Path, ”/swagger/”)
p = path. Join(SwaggerDir, p)

log. Printf (“Serving swagger—-file: %s”, p)

http. ServeFile(w, r, p)

func serveSwaggerUI (mux *http. ServeMux) {
fileServer := http.FileServer (&assetfs. AssetFS {
Asset: swagger. Asset,
AssetDir: swagger. AssetDir,
Prefix: “third party/swagger—ui”,
b
prefix := ”/swagger-ui/”
mux. Handle (prefix, http. StripPrefix(prefix, fileServer))

WA

Pil 4 https://127.0.0. 1:50052/swagger/hello. swagger. json , GEHEMPHNELZE
N hello. swagger. json  HINZ, 0.
[image]

/

Piln g4 https://127.0.0. 1:50052/swagger—ui/ , BEHAR
[image]

NG

FUEATX —FWHEE T, Swagger MHAELE T IIFEE, GBI
B H AR

i HATSE AR R 2 7 B TEMTRR T, A EsieiI4Em  RESTful Api R4, 5%
5 %

2%

B
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e grpc-hello-world
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gRPC+gRPC Gateway fig N e A FHAE+?

gRPC+gRPC Gateway BEANAEA FHIEP?

WERAR AT W34 gRPC+gRPC Gateway XA, IRE EBEIXA A, i “A
f+23EBIT TLS, FRBLHFROXNRE, BARAIT? 7 L “RAEAEFREZIX
LThRe, TAT? 7. W Hm AR TR GX R R, WS RE N, ERRABR, A
REWET WFEMT, AMESEAT, SR E 2RI E A BRI T KGR

YU
Ftt4 h2 AT

K4 net/http2  AUSZHRE “h2” ARl 1 “h2” dRiR HTTP/2 w2 HI A& )2 2 41
(TLS) HIP, MEARRFTHIT TLS BiHIZ Uil Ui 5= B LA KR HTTP/2 over TLS.

R dE, Wt net/http2  MAUEH] TLS KA H.. MRUFALETES, AR
s WALIESCRFAR TLS BT T -

FI&R h2c

IR BEANAT, FRATEARAR S8 2 Hst 2 HTTP/2 FIyEH 1 “h2c” 58 T, "h2c” Frilfoir
B SC TCP 1247 HTTP/2 1P, AR IRFFHF HTTP/L.1 FZibnk 7B UL AR HTTP/2
over TCP.

{HRX M, FAE 2015 FEiCLEE issue FHEATIFE, M @bradfitz Bffi#RR “ATH
YHF h2c, SHUCHE TLS FEAER R, —FFEMER—W)", RXEETR:

We do not plan to support h2c. | don’t want to receive bug reports from users
who get bitten by transparent proxies messing with h2c. Also, until there’s
widespread browser support, it’s not interesting. | am also not interested in
being the chicken or the egg to get browser support going. I'm very happy
with the TLS-only situation, and things like https://LetsEncrypt.org/ will make
TLS much easier (and automatic) soon.

Ask me again in one year.

BRBE HoAih 7 =X
£ cmux

EF L HE R soheilhy/cmux KI5 28523 Stoakes/grpc-gateway-example. # %}
emux  FUSZELT RUEGER, ERTLIEE  (Golang: Run multiple services on one
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gRPC+gRPC Gateway fEANHEA HIEF?

port) .

fERHE=% h2

e veqgryn/h2c

XFETH O T h2c FZHE, DUIARIR .

IAE

LA X AW, fJE7E 2018 4 6 H, A& “h2c” tnEm
golang. org/x/net/http2/h2c  AndEFEIEINAFERER, B HCIRA T AT DUE B 7wtk e
(h2c) , XAFRHEFESLIL T HTTP/2 BARINERE L, DAL FRAT T3 o] LA FH 12 b o 22 A (7] A i
M _EBEFEAE HTTP/1.1 M 44t HTTP/2 IhRE

fERHERE h2c

import (

“golang. org/x/net/http2”
“golang. org/x/net/http2/h2c”
“google. golang. org/grpc”

”github. com/grpc—ecosystem/grpc—gateway/runtime”

pb “github. com/EDDYCJY/go—grpc—example/proto”

func grpcHandlerFunc (grpcServer *grpc. Server, otherHandler http.Handler) http.Ha
ndler {
return h2c. NewHandler (http. HandlerFunc (func (w http. ResponseWriter, r *http.R
equest) {
if r.ProtoMajor == 2 && strings. Contains (r.Header. Get ("Content—Type”),
“application/grpc”) {
grpcServer. ServeHTTP (w, 1)
} else {
otherHandler. ServeHTTP (w, 1)
}
}), &http2.Server{})
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func main() {

server := grpc. NewServer ()

pb. RegisterSearchServiceServer (server, &SearchService {})

mux := http. NewServeMux ()

gwmux := runtime.NewServeMux ()

dopts := [Jgrpc.DialOption{grpc. WithInsecure ()}

err := pb.RegisterSearchServiceHandlerFromEndpoint (context. Background(), gwm
ux, “localhost:”+PORT, dopts)

mux. Handle (“/”, gwmux)

” _”

http. ListenAndServe (“: “+PORT, grpcHandlerFunc (server, mux))

AT LLERICE AT AT h2c. NewHandler — AVEHEAT THFokAL

I, h2c. NewHandler  <iR[a]—~  http. handler , FERNEZE SIS T E
h2e  WiE, AEWEARMIERRERIELHFIFE M BMENE  Hander HE

KEFE

BriE
HTTP/1.1

$ curl X GET "http://127.0.0.1:9005/search?request=EDDYC]JY’
{"response”: “EDDYCJY”}

HTTP/2(gRPC)

func main() {

conn, err := grpc.Dial (7:”+PORT, grpc.WithInsecure())

client := pb.NewSearchServiceClient (conn)
resp, err := client. Search(context.Background(), &pb.SearchRequest {
Request: “gRPC”,
1))
}
i 2
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$ go run main. go
2019/06/21 20:04:09 resp: gRPC h2c Server

B4

FEASCPEA A T KRBT R, HAG 7V RIT %, REVREFETH h2e 5
HEPE X SCBUXANThRE, MR, fEiR)a, AERGRTE G 2NEA FEeRE A, s 1R
agh, Ay IR SCE R B

2%

» https://github.com/golang/go/issues/13128

« https://github.com/golang/go/issues/14141

« https://github.com/golang/net/commit/c4299a1a0d8524c11563db160fbfo9bddb
ceadb21

« https://go-review.googlesource.com/c/net/+/112997/
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map

map
RN Go map: WILEWAI TR
ENFEfR Go map: TE Y 2T

A4 Go map &6 T
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file:///docs/jianyugo/jianyugo-1cl3spotgjqpg
file:///docs/jianyugo/jianyugo-1cl3srvqtbsr3

RN Go map: HIEELFIVT ) e &

ENHEfR Go map: VIR Rt &R

MASCIFIRIEAT]— 2R Go map RHEK R, FHEERANERLE AN, Xanlata
A1 B =y ?

SR R BIAR A AT R ST AR SRR, WA A B I 2524 50, il

o WAL ik 2 T b 73 e P A7 1 2

JRJZH U A2 T A7 Ak 1) 2

JRE T key 2 FHREHEHT?

JJZ R AT A 7 SRR G A PR 1 ?
BRI A%, JRIZ A E AR ?

BAE S

HRIANT—KEE Go map FZEMBERLH, JoH M RBUNEIR
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count(int)

flags(uint8) :
...................... : overflow

noverflow(uintl6)

values

hash0(uint32)

buckets
(unsafe.Pointer)

oldbuckets
(unsafe.Pointer)

nevacuate(uintptr)

extra
(*mapextra)

mapextra e .

overflow
(*[1"bmap)

nextOverflow

oldoverflow
(*[1*bmap)

(*bmap)

hmap

type hmap struct f{

count
flags
B

int
uint8

uint8

noverflow uintl6

hash0

buckets

uint32
unsafe. Pointer

oldbuckets unsafe. Pointer

nevacuate uintptr

extra *mapextra
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}

type mapextra struct {
overflow *[]*bmap
oldoverflow *[]*bmap
nextOverflow *bmap

« count: map IR/, HELR len() FE. 38 map F s E A%
o flags: JWR&EFRIN, FE R goroutine 5 AFY FHLHI AR SOIREFE B HH RS 1 HIW 2%
. —mid il
o B: Hfi, mAWEHMICEREE, H5 ABEF BRIk 6.5) *2 ~ B, & 2 M
« noverflow: i HAf 5
e hash0: AT
 buckets: {RAFUATIHEIE FFRE AL (FRIA—BOESE A7, ESAAB fE  Hd)
o oldbuckets, R IFHFIFEE kL
« nevacuate: TR
 extra: J5iif7 buckets H#EE, SKAET EME, £ Go ML EH TG EY %, WF
LT
o overflow A hmap.buckets  C4§7) ¥t AIFEEN bk
o oldoverflow A hmap.oldbuckets  CIH) i Hi¥IFE L
o nextOverflow 2PN HiAf 10 FE & bk

FERX RPATEE R LA, R

1. R keys 1 values EAEEIRENHF HARVFN BB F. 29 bucket Fril WA &R
B, R extra f7figi tAg T LLEE e GC FH6%S map, 1A AL E R

2. ERIAIARY), Go A THMEY &. M buckets F1  oldbuckets tH25F BFAHKH
WAk, —BEW T RMER  buckets ,  oldbuckets JEANTI. HUWRIEEY BH
1%,  oldbuckets fHEANZ,  buckets K /IMESAR

3.% hint KF 8K, #ieffif *mapextra fEHMH. #H/T 8, NIFFEAE
buckets #fH

bmap
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bmap

tophash
(=/ i)

keys
values
(CFTa%hE)

overflow
(i@ Pointer)

bucketCntBits = 3
bucketCnt = 1 << bucketCntBits

type bmap struct {
tophash [bucketCnt]uint8
}

« tophash: key ¥ hash & 8 fif
o keys: 8 1 key
e values: 8 4 value

o overflow: N—MiHHRTEE AL (35 hash oA ERD
szfr bmap #ifE buckets 1 bucket, —/> bucket fZ 1ifi% 8 M
tophash
tophash 2 MKy 8 BU%AL, ARIRIN R K AT AR BEE R 8.

R tE hash {5/ E 8 £, W% tophash [0] <minTopHash , 0]  tophash
(0] RNt

keys ! values

EXEBATEER], 6% kK M v FERAEIFALZH  k/v/k/v/k/v/k/v IR, T2
k/k/k/k/v/v/v/v W EAFE. KRN ANR?
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map[int64]int8

FERXAME b, A k/v/k/v/k/v/k/v BB E, AR B (A A
AL AT HRATRE 7 MR ORI TN E . REMEIERRE A TR

HARWMEL  k/k/k/k/v/v/v/v  KIERAETITE, BURENE MR R RIXE S5 BT “IR 9" (P 7742 1]

PR A8 73 R 0 5 B 2% FE B N AE RS TR IR, AR 2 B 0% — al, (ERROAMES Itk it

overflow

I RERA A2 RO A A I AN R PE ? SEPR EAE AR A PRI DL T, 254t
i, Wt R IRAR T IRAEVE. MAESKIL— MR HL hash table. {H2R A IR
ChlEAE) AT RS

M7 Go map 24 hmap. buckets il /' J&, St {8 G HAfEE A0k RA1E5E o draT
WiE Go RFHHEEUH + St hEIEAR Pers 75 h R

bucket overflow : | bucket overflow : | bucket overflow :
bucket overflow : bucket overflow :
bucket overflow
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m := make (map[int32]int32)

RBURR

I G SRR AT AR, BRI A LR . R BUR RN T

func makemap small () *hmap
func makemap64 (t *maptype, hint int64, h #*hmap) *hmap
func makemap (t *maptype, hint int, h #*hmap) *hmap

o makemap small: ¥4 hint /T 8K, <M  makemap small

hmap. FEZERETEZEESY EYIG hash table

o makemap64: % hint BN int64 I [KIRFREE B ALK AL T, JiE RS i

makemap

o makemap: SEIL T FRER map Pl LshE
PG

func makemap (t *maptype, hint int, h *hmap) *hmap f{
if hint < 0 || hint > int(maxSliceCap (t.bucket. size)) {
hint = 0

if h == nil {
h = new(hmap)

}
h. hash0 = fastrand()

B := uint8(0)

for overLoadFactor (hint, B) {
B++

if h.B !=0 {
var nextOverflow sbmap
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h. buckets, nextOverflow = makeBucketArray(t, h.B, nil)
if nextOverflow != nil {
h. extra = new(mapextra)

h. extra. nextOverflow = nextOverflow

return h

o MRAEMEAM  bucket KA, FRECLARMEEN FIFHIRAEE RN I HKE
make (map[k]v, hint) AT FERE

o WHtk hmap

o WAL A T

o MAEMAEAR  hint , WHHEAFLULCT  hint  ANJCEM B KIR/ME

o YECHEWILAIL hash table. Wik B N O BIERSE IR, KT 0 a5 Rk

fic

o RERIEEAE R hmap

P

ERXEPFEESR, (% hint  KT%T 8) F—kWIMH map i, mteimtid A
makeBucketArray  Xf buckets #AT . KIHIRATH 2, EYIEGETEE —NiE XM
KANWIHF R BEUeeFHERE .

Az ERD, MHEKREX URZ . Sia FBUEMN I buckets, BEATY 7HIEFSE
rehash zifE. wALZRPEEREELN T RURTO

Mm%  hint  /NF 8 B, XA AN A S EARAE, W0
func makemap small () *hmap {
h := new(hmap)

h. hash0 = fastrand()
return h

—

Bz~
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EifEniE

:

et hmap

1E[E] hmap

v = m[i]

v, ok := m[i]

RBURR

FESCHL map JeER VG A LA G LRI, BERASERT 32/64 fi. string KRAYFIRFIRALEE,
S TR BUR RN

mapaccessl (t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer
mapaccess2 (t *maptype, h *hmap, key unsafe.Pointer) (unsafe.Pointer, bool)

mapaccessK(t *maptype, h *hmap, key unsafe.Pointer) (unsafe.Pointer, unsafe.Poin
ter)
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mapaccessl fat(t *maptype, h *hmap, key, zero unsafe.Pointer) unsafe.Pointer
mapaccess2_fat (t *maptype, h *hmap, key, zero unsafe.Pointer) (unsafe.Pointer, b

ool)

mapaccessl fast32(t *maptype, h *hmap, key uint32) unsafe.Pointer
mapaccess2_fast32(t *maptype, h *hmap, key uint32) (unsafe.Pointer, bool)
mapassign fast32(t *maptype, h *hmap, key uint32) unsafe.Pointer

mapassign fast32ptr (t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer

mapaccessl fast64(t *maptype, h *hmap, key uint64) unsafe.Pointer

mapaccessl_faststr(t *maptype, h *hmap, ky string) unsafe.Pointer

e mapaccessl: ik[Al  hlkey]  HIFEEHHuNE, WREAE

HNEZIES

e mapaccess2: kAl hlkey]  HIFEEHHLNE, WREEASE

IRAE I

/L

map

map

L, OREIR [ 2R

R IR B AA

func mapaccessl(t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer {

if h == nil || h.count == 0 {
return unsafe. Pointer (&zeroVal[0])

1
if h. flags&hashWriting != 0 {

throw(”concurrent map read and map write”)

1

alg := t.key.alg

hash := alg. hash(key, uintptr (h. hash0))
bucketMask (h. B)

m :

b :

if ¢ := h.oldbuckets; ¢ != nil {
if !'h. sameSizeGrow() {

(kbmap) (add (h. buckets, (hash&m)*uintptr (t.bucketsize)))

// There used to be half as many buckets; mask down one more power o

f two.
m>>=1
}

oldb := (*bmap) (add(c, (hash&m)*uintptr (t. bucketsize)))

if !evacuated(oldb) {
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b = oldb

1
top := tophash (hash)
for ; b !=nil; b = b.overflow(t) {
for i := uintptr(0); i < bucketCnt; it++ {
if b. tophash[i] != top {
continue

1
k := add(unsafe.Pointer(b), dataOffset+i*uintptr (t.keysize))
if t.indirectkey {
k = *((*unsafe. Pointer) (k))
1
if alg. equal (key, k) {
v := add(unsafe. Pointer(b), dataOffset+bucketCnt*uintptr (t.keysi
ze)+i*uintptr (t. valuesize))
if t.indirectvalue {

v = *((kunsafe. Pointer) (v))

}

return v

}
}

return unsafe. Pointer (&zeroVal[0])

o Hr map £&A nil, KERERN 0. #2NHERFEE

o HBUETRTIFRIES map, Al R

o iR¥E key WIAFZEALAH AR hash 77t 5H45H hash fE

o HiiE key fEM—A bucket 1, JFREIHAIE

o HWrEEIEAERAEY R (h.oldbuckets &4 nil) , #FIEAEY 2, WFEIZH buckets
Ak (B8 buckets AT REILRAE, FITARTERD , 1% bucket 4T et . W
buckets H14kZ A

o % hash i tophash 18 (& /\f7)

o IR#EIFEH KN tophash, KIKAEHXT L buckets 1) tophash H (PUigilE)

o % tophash VLELELY), MITHE key BIFTTEALE, IERGEEIIXSELHAS key &1 —5

o HEMIIFIRI], FHALEAE, WK A

fE BRI = b, 323 THIEAFE MBI EH hash {8, H4h2iHEH hash B\ AL

&)\ L. fIK/\f72:1EH bucket index, 1EHZEH T EI key FTER) bucket. s )\ {727 i
7t bmap tophash
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HEEAE R LR PR BB AT IAARE E AL, XTI LR PERE, A — Il %
A1 key BEAT —EUEXTLE

—

B~
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—

key hash
=521

Y

DEEF
HEEE
bucket {irss

:

TR RS
FE E
buckets =t

L

gl
tophash
(®/\fiD)

{ERF 7t
tophash

-
-

7t key B
25 —H

T

v

iE[E] value
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B4

FEARFST, JAINHE T map KA LLUN AR A

o map [HIERNEE 451
o WIHL map
o Viln map

MBI, 1358 Go AGWTF—E-ARKXN. FRARAKRELE, SFEEHTERERER
EHELIBAT. Mk, MBI ERE A, A0 RS2

T AXEET Go 1.11.5
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IRNFEfE Go map: TREMY 7T

BE

7 F—=Ad, BaREA/NTT BHE T REEM 7B, WRMRS T E #6& (! ... # (!
YU OORTWR? B P oRIEAT i T — RS . BTG S R CEME S NS . A
5 X PERBE T 47 A S X s S

WA R

WA R, SORRHB SRS WS pR . 32 AR Rl e o S 2oRs Bt AR Al — i R 45 B
AR BN EBIME

ARG A b, A BIME W T T WU 20— M Lo T — MR A R, M
REDR RIS A5, DU ORESRAEIS A R I [ R IR ((ERENS A5 v R AE H AR, 2
ToVERER . FATHE “fRR" )

Input Hash Sum
: Hash Function
i : Value
(int32)
memhas memhas
h32 h&d
Key
(int64) Vahua
: strhash fedhash :
Key — — Value
(string) : g
mte;has 32hash
Key Val
(float64) chdhash : alue

L3R RS
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FEMS A RAE T, AR B — MBS E RS “Ie A R R . TIAE Go map HR AT At
fe “BEMIETE  BMRRIS AR, SRR “RIBEE" . KB EMEUEREAH + sERIEUES, Hi
HY T R N AR B SR, IR SE RYE . R — SRk #e — MR, WTE:

0 —- -

1

2 — -

3

4 — - -
5

AR /i HH

type hmap struct f{
buckets unsafe. Pointer

extra *mapextra

}

type mapextra struct f{
overflow *[]*bmap
oldoverflow *[]*bmap
nextOverflow sbmap

fE BRI, BAINA T Go map Hr ARG AR EOME S, R R R BEAAE 8 MEE X T
o I 8 AN, RS AT A B AT
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RATRe A RER, hint KT 8 N EArt? ZRIRWIE, PEReF @, HifERENRE (Hit
FEHAT R BB R ED

1]

MERINEALZ G, I RBEAE—FTHT Go map A =MZ0A7 R E. ¥4, i
o IEATHRRATIBT 2 HRIE = D

BE

m := make (map[int32]string)
m[0] = “EDDYCJY”

RBURR

£ map MR EIE T, WKIFZE%T 32/64 £, string. pointer KAV ANFE R FEHAL B, &
() R B R G0 R

func mapassign(t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer

func mapaccessl fast32(t *maptype, h *hmap, key uint32) unsafe.Pointer

func mapaccess2_fast32(t *maptype, h *hmap, key uint32) (unsafe.Pointer, bool)
func mapassign fast32(t *maptype, h *hmap, key uint32) unsafe.Pointer

func mapassign_fast32ptr(t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer

func mapaccessl_fast64(t s*maptype, h *hmap, key uint64) unsafe.Pointer

func mapaccess2_fast64(t *maptype, h *hmap, key uint64) (unsafe.Pointer, bool)
func mapassign fast64(t *maptype, h *hmap, key uint64) unsafe.Pointer

func mapassign fast64ptr (t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer
func mapaccessl_faststr(t *maptype, h *hmap, ky string) unsafe.Pointer

func mapaccess2_faststr(t *maptype, h *hmap, ky string) (unsafe.Pointer, bool)
func mapassign faststr(t s*maptype, h *hmap, s string) unsafe.Pointer

B FRATH AU M BRI E MR O 5, #B080 7 2 4 43 ?
VAT
BB RERAYHL

func mapassign(t *maptype, h *hmap, key unsafe.Pointer) unsafe.Pointer {
if h == nil {
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panic (plainError ("assignment to entry in nil map”))

}

if h. flags&hashWriting != 0 {
throw(”concurrent map writes”)

1
alg := t.key.alg

hash := alg. hash(key, uintptr (h. hash0))
h. flags |= hashWriting

if h.buckets == nil {
h. buckets = newobject (t. bucket) // newarray (t. bucket, 1)

o JIWT hmap 2 & E&yiht GEFHN niD

o FIWHREIFRIS map, o R

o R¥E key MAFEZEFHHARK hash 777kt 5 4534 hash {8

o &HE flags tr&ifr, F£nE A goroutine IEEGAEIE. PN alg hash  HHfE
Bl panic SR

o FIr buckets N nil, ZZMAA  newobject  HR#E4HT bucket K/Nidk4T
(filtgr: E=ATERBM makemap small — J53%, SUEERIIGICES WA B buckets, A4
EAES — IRIRE I B2 X% buckets 43D

BoPrR: SEABAMNEFRESE

again:
bucket := hash & bucketMask (h. B)
if h. growing() {
growWork (t, h, bucket)

1
b := (xbmap) (unsafe. Pointer (uintptr (h. buckets) + bucket*uintptr (t. bucketsiz

e)))
top := tophash (hash)

var inserti *uint8

var insertk unsafe.Pointer
var val unsafe. Pointer
for {
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for i := uintptr(0); i < bucketCnt; i++ {
if b. tophashl[i] != top {
if b. tophash[i] == empty && inserti == nil {
inserti = &b. tophashl[i]
insertk = add(unsafe.Pointer (b), dataOffset+ikuintptr (t.keys
ize))
val = add(unsafe.Pointer (b), dataOffset+bucketCnt*uintptr (t
keysize) +i*uintptr (t. valuesize))
}
continue
}
k := add(unsafe. Pointer(b), dataOffset+i*uintptr (t.keysize))
if t.indirectkey {
k = *((*unsafe. Pointer) (k))

}

if lalg. equal (key, k) {
continue

}

// already have a mapping for key. Update it.
if t.needkeyupdate {
typedmemmove (t. key, k, key)
}
val = add(unsafe. Pointer (b), dataOffset+bucketCnt*uintptr (t. keysize)
+i*uintptr (t. valuesize))
goto done
}
ovf := b.overflow(t)
if ovf == nil {
break
}
b = ovf

if !'h. growing() && (overLoadFactor (h.count+l, h.B) || tooManyOverflowBuckets
(h. noverflow, h.B)) {
hashGrow (t, h)

goto again // Growing the table invalidates everything, so try again

o MR\ E A5 2] bucket BINAFHE, FERIBIR T IEEY A, & IEAET BHHNEITH%
FEE bR
o IS bucket ) bmap fE4tHhl, iH5 key hash &= /\f7H T3k Key
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o %1% buckets H ) —1 bucket (3t 8 ) , Xt bucket. tophash 5 top (& /\
b REH—5

o HATEL FWRG AT, FHRTE CERMER, B RREEAL. B
NGB, WEZA BRs oA i tophash (7B, E&, XEFZE e EA
HE

o # key 5480 k AUTECBEL . (A5 RITAL (MR REACEFIE) , MEHMTHER . &5
Bk IER [ value BN 7k

o HBRMIEMRTEE, FRMEHIE buckets F5 ¥ LA ALE

o FHILEALEAE: kA K LoadFactor . fFEEZRHIME  overflow buckets
BH IEAERATY 2. STy 5 (UL IRISZEMEN1E)

B, X -SRI TR, R SIREA, BABERIERESR, ATEEKEA
E. 2K Key RECELFAERHRT, FENBTER. maes Mips, EH
R AT IR SR, SR gk S AT IR AR

B=BrB: HIEFTHE AR ASE

if inserti == nil {
newb := h.newoverflow(t, b)
inserti = &newb. tophash[0]
insertk = add(unsafe.Pointer (newb), dataOffset)
val = add(insertk, bucketCnt*uintptr (t.keysize))

}

if t.indirectkey {
kmem := newobject (t. key)
* (kunsafe. Pointer) (insertk) = kmem
insertk = kmem
}
if t.indirectvalue {
vmem := newobject (t. elem)
* (funsafe. Pointer) (val) = vmem
1
typedmemmove (t. key, insertk, key)
*kinserti = top
h. count++

done:

return val
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S AT IAACT RN, ERAA KRBV NALE, ERE LT A RER 7, R E R R
—ANHra A TS e R PRSI E, A ERREXT, R EHZAE R
f 1

SBIURTE: BA

R BB T 7 e At 4R B AR . X 2 RN BREN iR S — 2 B NBE CRE 5
LR E A AFIX D BRI ARSI, £E runtime H S8R T 4087 1B 7F

func main() {
m := make (map[int32]int32)
m[0] = 6666666

X IS AR 5«

0x0099 00153 (test.go:6) CALL runtime. mapassign fast32(SB)
0x009e 00158 (test.go:6) PCDATA $2, $2

0x009e 00158 (test.go:6) MOVQ 24 (SP), AX

0x00a3 00163 (test.go:6) PCDATA $2, $0

0x00a3 00163 (test.go:6) MOVL $6666666, (AX)

KESNTIAEAL, FERZA  mapassign  BEUREBMELAB N ZHEE, Fok
6666666 X MEAF U IZN LT . HANRITESR]  PCDATA 454, EERAUE &L
IS S, g i as A

NG
AT LAY B AT, BRATTAT AR Y — S T

o NIRRT NS A bR R — 1

o =)\ TE AL bucket

o MR)\ALHTELL key, Pt )G AT e BTt
« buckets/overflow buckets jiJjj

o AL AL E]

o RAGNINESIREILHwIAEH.

TE
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FEFTHES, § BN R FK B RN R, W B AR 2R — 3, BRI TRAX i i
oK, X BN TREAT T

4R

if 'h. growing() && (overLoadFactor (h. count+l, h.B) || tooManyOverflowBuckets (h.n
overflow, h.B)) {
hashGrow (t, h)

goto again

TEREE AL T B AR I T 5 A5 80E (BLAIKT - hmap. oldbuckets != nil &
) o WA REMRE. MERRZE TSk y FAT N, FHWT:

o fili&k  load factor  WIEKAH, HEHF A S HHTFR
o WiHAE  overflow buckets 1%

HABHRZ R
WAL TG T 2XZPIAS “AH" AREWAYE? T
1. 53K 5  load factor , ALZRVEANISA R HATAIN MR RE, HEMARAMEES
RIBEAEA S, AR SEANOC W AR A A o, U35 P 2 ) A5 P 5l g, L7 2B I A o

S AT REPE S . TR RN, YR A A R RAR, PR AR A R SR A T e A
2. Wikl overflow buckets  HIHIES buckets &% #l overflow buckets M EFH <R

SRS

loadFactor %overflow bytes/entry hitprobe missprobe

4.00 2.13 20.77 3.00 4.00
4.50 4.05 17.30 3.25 4.50
5.00 6.85 14.77 3.50 5.00
5.50 10.55 12.94 3.75 5.50
6.00 15.27 11.67 4.00 6.00
6.50 20.90 10.79 4.25 6.50
7.00 27.14 10.15 4.50 7.00
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» loadFactor: fi#A ¥

« %overflow: ¥#ith#3, HAHHE  overflow buckets  HIMBMIE /b
» bytes/entry: &FMEE XS P )7 BOT4H

« hitprobe: AN key B, THFHEER RIS HEE

e missprobe: EHRANIAIEN key I, FHITHERRILEEE

X B RERS PRI AN R B B T S 4 e A R B Bk B ARSI . TOAE | — 55Tk
T LRI BRI 512k K T2 6.5 (loadFactorNum/loadFactorDen), A LA H k& 4t ik
JEBUH ) — AN FUAR S BRI 7. BB B0 F SR I 75 22 BT A B AR IO IR AL

PR

func hashGrow (t *maptype, h *hmap) {
bigger := uint8(1)
if !overLoadFactor (h. count+1, h.B) {
bigger = 0
h. flags |= sameSizeGrow
1
oldbuckets := h. buckets
newbuckets, nextOverflow := makeBucketArray(t, h.B+bigger, nil)

h. oldbuckets = oldbuckets
h. buckets = newbuckets

h. nevacuate = 0

h. noverflow = 0

if h.extra != nil && h. extra.overflow != nil {
if h. extra.oldoverflow != nil {
throw(“oldoverflow is not nil”)
}
h. extra. oldoverflow = h. extra. overflow

h. extra. overflow = nil

1
if nextOverflow != nil {
if h.extra == nil {
h. extra = new(mapextra)
}
h. extra. nextOverflow = nextOverflow
1

// the actual copying of the hash table data is done incrementally

// by growlWork () and evacuate ().
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B WY FEERN

EEANTEWRYT BRREAEHM, £ hashGrow  FFSkmtiiiT 7 XI5, WF:

if l!overLoadFactor (h. count+1, h.B) {
bigger = 0

h. flags |= sameSizeGrow

GARMEPHA T load factor — HIIHATHIR, HZ/E M overflow
buckets  ZHIHEM. KHIEARRT HFMMKGZ  sameSizeGrow , Bl RARZBRIMHIT
e, ASELE AT E TG ?

bigger := uint8(1)

newbuckets, nextOverflow := makeBucketArray(t, h.B+bigger, nil)

LRSI TARE, HRAFEKET  load factor  AFIMHATAMR, WHEsEY & HRTRAD
IR (F SR A

SBHrB: IR, ZTEETIH R/ HAE

FE R A A SRR B AL E, 4 & buckets/oldbuckets. overflow/oldoverflow 2
K GBI 7B

oldbuckets := h. buckets
newbuckets, nextOverflow := makeBucketArray(t, h.B+bigger, nil)

flags := h. flags & (iterator | oldIterator)
if h. flags&iterator != 0 {
flags |= oldIterator
h.B += bigger
h. noverflow = 0

if h.extra != nil && h. extra.overflow != nil {

h. extra. oldoverflow = h. extra. overflow
h. extra. overflow = nil

}

if nextOverflow != nil {
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h. extra. nextOverflow = nextOverflow

X B B B AR newbuckets, nextOverflow := makeBucketArray (t, h.B+bigger,
nil) o B RNET AERBHER D ERIEIEVIG N T2 R R RERNAES L,
HEFE T 1M R

SRIIEAS, WA St AT W iE, A R4 2 IR R L1614

BEB: A

TEJRRS R, R = B e A AR IR . X2 RN I JE B s 1. (o
FrARRLFNERE, A4 A% =B &k growWork Ml evacuate k. WIF:

func growWork (t *maptype, h *hmap, bucket uintptr) {
evacuate (t, h, bucket&h. oldbucketmask())

if h. growing() {

evacuate (t, h, h.nevacuate)

}

EZHEF, FEEMWD evacuate  PREUNEA. AR L mE A X B0 ? a0
T

« evacuate(t, h, bucket&h.oldbucketmask()): ¥ oldbucket H #j 7t &L rehash
¥ &5 1# bucket
« evacuate(t, h, h.nevacuate): WH 477 EABATY 2, WEHHETEZ —KITHE

TN, TEPATY B ERIEAE, T PLRBLESZ LA bucket/oldbucket NI, A RAESE R
buckets/oldbuckets. F4i &S 0H, WIEE7E Go map T ARRBMET ZHR TR,
HAe—BBIr

M ARMEY R ?

AR R EY ARIE, ARREEER 1. RCSET hmap FIEEILECR, BEREET BFHW,
RSB EEAERRKERN B MALE, SERGE R, REWHRIZE. B8, A4
i

MG EY 2, Wl DRI A . Bl & — k8 map BAEAT & e i — Rk sh it
JH:ﬁT buckets/oldbuckets E’Jufr, BU SRR, I ey A e e A AT =

INGE
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AT =B AT, TR R AR B AR . AT B S AS— T, BT

o WIEFY BHMIEE AR (overLoadFactor/tooManyOverflowBuckets) , 4 AFIREE
BT, AR CRSURRA RN BXUEY2

o HHIEMT AN (newbuckets/newoverflow) #B2& AL, 253 IE A e 424
sk

o PREERE (WA , At B TIEE. M kBoEsY &y, SaWRA
& bukcet i, A B #HEATIER CR oldbucket iL# %] bucket)

Gy

X AR, BRI R BT . BURAERT NEYH T, EATR?

again:
bucket := hash & bucketMask (h. B)

if !'h. growing() && (overLoadFactor (h. count+l, h.B) || tooManyOverflowBuckets
(h. noverflow, h.B)) {
hashGrow (t, h)

goto again

TEXHERF] goto again  EH), Ga BT CAAREERITY R, MARMIEITIE
¥ FHER IR A STFAIEAT T — iy 25 ah

FE RIS, WEBETBIEME, R “WoE”. BLERATESR AT

evacuate B, BN R —EFTFFEHHFHKRTT. WF:

type evacDst struct {
b *bmap
i int
k unsafe. Pointer
v unsafe. Pointer

evacDst  JEiLM AR SN, HAEEW 7B

o b: YHT HbrAH
o i TT H bR ARG ) BB B
o k: FEIF4HT key AL
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o Vi J8IA24RT value [N 77k

func evacuate(t *maptype, h *hmap, oldbucket uintptr) {
b := (kbmap) (add(h. oldbuckets, oldbucket*uintptr (t.bucketsize)))
newbit := h.noldbuckets ()
if !evacuated(b) {
var xy [2]evacDst
1= &xy[0]
x.b = (xbmap) (add (h. buckets, oldbucket*uintptr (t. bucketsize)))
x. k = add(unsafe. Pointer (x. b), dataOffset)
x.v = add(x. k, bucketCnt*uintptr (t. keysize))

>

if !'h. sameSizeGrow() {
y := &xyll1]
y.b = (xbmap) (add(h. buckets, (oldbucket+newbit)*uintptr (t. bucketsiz
e)))

o
1l

add (unsafe. Pointer (y. b), dataOffset)
add(y. k, bucketCnt*uintptr (t. keysize))

<
Il

for ;: b !=nil; b = b.overflow(t) {

if h. flags&oldlterator == 0 && t. bucket. kind&kindNoPointers == {
b := add(h. oldbuckets, oldbucket*uintptr (t. bucketsize))
ptr := add(b, dataOffset)
n := uintptr (t. bucketsize) — dataOffset
memclrHasPointers (ptr, n)

if oldbucket == h.nevacuate {

advanceEvacuationMark (h, t, newbit)

o #1595 oldbucket () bmap 4kt
o it# hmap 7ERK 2 /T M ScE
o FIWTHETHIERE (D) RE, DMEREES S EE. H3H IEEITIER
levacuated(b) , JUIRIEH AMMMPIAR, LN AEEY A sameSizeGrow
B, RAH—A  evacDst M T/, TR A6, BB evacDst
BEAT 73 A
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o MUsEESE, TWEEBIEFEHSET  typedmemmove  MEGEREFFE 1 B AR L

o EMFIATELE flags A& /1] oldbucket 4. bucket A AFEEHZEAL . TELH
BEP A T RRSEE

o fEfJ5 advanceEvacuationMark — EQE{HAXNTHHEE  hmap. nevacuate  HEAT RN
¥, JFMA bucketEvacuated  X}IAHH oldbuckets #ATAWIHITER . HEA&MITR
. WAWMERY A5G T, &% hmap. oldbuckets

yE

h. extra. oldoverflow HAT{HES

EHERPE, FUETHRAARIP R AER AL E . FARYE HATAERIRAS . IR AT B o iiE
. SRGHHTIER, {2 GC ML

ot

FEARTWERANEZGHT 1 Go map KJLMELEIE, 7hhlkE: “BIE. ¥ 8. 287 . mEds
ORI L, FRATRENS St — D AR B — L8 2 1, Bilhn

o TR PR IR i 2 sk R 47 2 g 2

o FUERETFRATA? W mai kAT A2 TS 20 WAy R AR R A4 R ?

o it HHARR 2 2T oAt A ] L2

o SEMEY HMEER M RAT A2

o PAMBEMMZEAFER?

o TERIPIERZEAFEN? W R TR 45 ?

o PR KIEY HILRIGEEY A

o IETEY AR EY B E AN

o JAER TS RANEREARER?

o TEYEHES, KB FAM T2 mE? 749

 f£ buckets/overflow buckets H 3k, 2 “Puik” EAER? A8\ =\
& ?

o THEAWREAFRMED? HEXCKRKATHE T, E2XAMEERmN, RESEA
Kb

e A BAREE A SO B B, BE TR 28 1 2] Go map 2B AMIEIENR - )
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N4 Go map & G|

AR MREEB R Go map Hthiify, DONEREERA PR A R/MOERITE R Ty,
HEAFEE A7 A RABERHEIR? SRIBANTROIELASL, #HIF for range map
MW" gy, BEENEIIEZEARR, bR e Eare?

1]

func main() {

m := make (map[int32]string)

m[0] = “EDDYCJY1”
m[1] = "EDDYCJY2”
m[2] = “EDDYCJY3”
m[3] = “EDDYCJY4”
m[4] = "EDDYCJY5”

for k, v := range m {
log. Printf ("k: %v, v:
}

%, k, V)

BRBLSATIZ B, fan 25 RS 7 382 T i dan i e 2

2019/04/03 23:27:29 k:
2019/04/03 23:27:29 k:
2019/04/03 23:27:29 k:
2019/04/03 23:27:29 k:
2019/04/03 23:27:29 k:

N = O W
< =22 =2 =

: EDDYCJY4
: EDDYCJY5
: EDDYCJY1
: EDDYCJY2
: EDDYCJY3

¥ 4

M 2R EoRE, R AR B R, AU BRI R R T o HIXE T

A x:

HAABRBRGEE CBBER. HRERAEMAR o — 2. A ABEE 2 0 A i Lot 2 o

(BL) FPEE55UtiEh. AN IREA A

777

XA AR R MBI B, A R AT P& —F, BERX AN )

EF—TFL%

0x009b 00155 (main. go:11)
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0x00a2
0x00a2
0x00a6
0x00a6
0x00ab
0x00ab
0x00b0
0x00b0
0x00b5
0x00b5
0x00ba
0x00bf
0x00cl1
0x00cl1
0x00c6
0x00c6
0x00ca
0x00cf
0x00d5

00162
00162
00166
00166
00171
00171
00176
00176
00181
00181
00186
00191
00193
00193
00198
00198
00202
00207
00213

(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.
(main.

(main.

go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:
go:

11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)
11)

PCDATA
MOVQ
PCDATA
LEAQ
PCDATA
MOVQ
PCDATA
LEAQ
PCDATA
MOVQ
CALL
JMP
PCDATA
LEAQ
PCDATA
MOVQ
CALL
CMPQ
JNE

$2, $0
AX, (SP)
$2, $2

77, .autotmp 3+24(SP), A

$2, $0
AX, 8(SP)
$2, $2

77, .autotmp 2+72(SP), A

$2, $0
AX, 16(SP)
runtime. mapiterinit (SB)
207

$2, $2

77, . autotmp 2+72(SP), A

$2, $0
AX, (SP)

runtime. mapiternext (SB)

77 . autotmp 2+72(SP), $

193

X

X

X

0

BAVRECE — MR, F= 54 Go map fEHERIZMA runtime 777, W1F:

* runtime.mapiterinit

e runtime.mapiternext

EARATREZ AR

$2

» BRI

F—THEHE

var hiter map iteration struct

for range

BEATORIIEA, BAmI XA mE, Bl

for mapiterinit (type, range, &hiter); hiter.key != nil; mapiternext (&hiter) {
*hiter. key

index temp =

value temp =

*hiter. val

index = index temp

value = value temp

original body

SKbr B4 g T slice Al map BIPEMIEAAT ARSI, FAZ
T Y e s e AT A B T BRI AELE for range map

pel)
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E— TG
runtime.mapiterinit

func mapiterinit(t *maptype, h *hmap, it *hiter) ({

it.t = ¢t

it.h =h
it.B = h.B

it. buckets = h. buckets

if t. bucket. kind&kindNoPointers != 0 {
h. createOverflow ()
it. overflow = h. extra. overflow
it. oldoverflow = h. extra. oldoverflow

r := uintptr (fastrand())
if h.B > 31-bucketCntBits {
r += uintptr (fastrand()) << 31
1
it. startBucket = r & bucketMask (h. B)
it. offset = uint8(r >> h.B & (bucketCnt - 1))
it. bucket = it.startBucket

mapiternext (it)

WX mapiterinit  JVEREE, FIAREIH EEARRIE map BT SRR TR
ME. HAE=AIES, AT RIS RMEEEE . GRTAAS R A8 B A Y18 ik
R EE

ot 4

WEATISE RS fastrand  BIERSY, RATTEA, RARKZIR#. WH, e —E
FEENE 7% AR L

// decide where to start
r := uintptr (fastrand())
if h.B > 31-bucketCntBits {
r += uintptr (fastrand()) << 31
}
it. startBucket = r & bucketMask (h. B)
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it. offset = uint8(r >> h.B & (bucketCnt — 1))

// Iterator state
it. bucket = it. startBucket

FERXBASH, AT BENLE. TP W LT A8 AR A B B AR IS sl 2 AR TR R AL
e, MR ML E ARG fE AT PIiEA

PILRFRER  for range map , JRILBIMISERAEA—FEN . AR BIVE RRMG A ERA
HUAN R E !

runtime.mapiternext

func mapiternext (it *hiter) f{
for : i < bucketCnt: i++ {

k :

v ol

add (unsafe. Pointer (b), dataOffset+uintptr (offi)*uintptr (t.keysize))
add (unsafe. Pointer (b), dataOffset+bucketCnt*uintptr (t. keysize)+uint
ptr (offi)*uintptr (t. valuesize))

if (b. tophash[offi] != evacuatedX && b. tophash[offi] != evacuatedY) ||
I (t. reflexivekey || alg.equal(k, k)) {

it. key = k

it.value = v
} else {
rk, rv := mapaccessK(t, h, k)
if rk == nil {
continue // key has been deleted
1
it. key = rk

it.value = rv
}
it. bucket = bucket
if it.bptr != b {
it.bptr = b
}
it.i =1+ 1
it. checkBucket = checkBucket

return
1
b = b. overflow(t)
i=0
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goto next

fE BN, MM E TR E . TR 2EIE mapiternext  #HAT RAKHIE
IBPIEAE . Z5E R T

o MEIEEMII A T T, SRR — N e R T A
o WRMCEWT5E, WX overflow buckets — HEAT#EJi b

IR AT SR L, TSI buckets (K@ FIRRMI LR T4 25 (1 — LA B (XA R AL
Hd . PSR BRI

B4k

FEARSOT G, WATeR A OB R “ it Go map i it e AR E iy 2 7. s X
—F oM, RPBRFE R T . w2 for range map  {EJFURKCIRAGIAIZEIGNE, #ii T
BEHLAER...

R R A 2 B A2 MR T T A EANZ, B Go /5] (1.00 MK, E2FEBN
1, AEHNGERRUE, HSURTTERIERA Go A IEACE P A2 — ). TR 2 BT
MrarE . Kk, o, thigAZERE...

2%

e [Go maps in action](https://blog.golang.org/g
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slice

slice
WRAFfE Go Slice

Go Slice s KE&m K/ EELKT
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R Go Slice

IRNEfE Go Slice

e ~. .{ Array

| Pointer | =

\ Slice Len Cap /

ft4
7t Go 1, Slice (1) BB Array B4 2 FRUEFRIER., N7 B i 1 f# Slice,

BB HE BN Array BHTHMR. %) TR Slice 5 Array Z [AIIX A5, 5k BE T 7 i R
BE—HHRE

P
Array

func main() {
nums := [3]int{}

nums[0] = 1
n := nums[0]
n=2

fmt. Printf ("nums: %v\n”, nums)
fmt. Printf ("n: %d\n”, n)
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HATAGRIAE Go , BT EE KENDT R, /£ RS H, AT
[3lint{} "o 3 MEREMUNEAL, T THat. JRZ BRI — BOESERI A 74
], @R ERRIME (TR #TRER

nums (Array): 0 0 0

71 nums[0] &TFHE

nums (Array): 1 0 0

E}#Mi

n {int): 1

¥ n &TE l

n {int): 2

HAAAEY G, HouRmyIeaE (WaeEME) N 0. JF HiZ e IEEAEH, AT 2R kiR
s

I B R BN, ERRERRN—2, Bt [3lint A1 [4]int  ££3E
B ERAFR, ARERN “—AARIE"

SR

nums: [1 0 0]
n: 2

Slice
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func main() {
nums := [3]int{}
nums[0] = 1

dnums := nums/[:]

fmt. Printf ("dnums: %v”, dnums)

Slice #&XF Array %, 8% [T . £ LRRUEH, dnums AP EIET
nums[:]  BHTIRME. FEFEEMNZ, Slice A1 Array A—FE, EATEREKE. EN
RIE, e HEY

BAmEH

array *Elem
len int
cap int

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

Slice WREHIRL I N=1]17, WIh:

 array: fRIAIITGIHIE RS ( unsafe. Pointer W] DLRIRATA ] Sk FME 158D
o len: K, HHI5IHUIA 7CER A E
e cap: A®E, MEIIHVIANER OREHHKTRZH0

ESEPrE AT, cap —E~R&KTEHET len 1. B2 FE panic
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B

N TR RER AR, AT RN A RS (E TS, W

func main() {
nums := [3]int{}
nums[0] = 1

dnums := nums/[:]

fmt. Printf ("dnums: %v”, dnums)

array -> nums | *Elem l
len =3 int
Array: 1 0 0
[3lint
cap = 3 int

AR, A% E] dnums = nums[:] , XBARESAfGE T Slice 1 Pointer f5RI44,
H len f1 cap #OAEA M EREME. SERRIE T

len. cap AFH

func main() {
nums := [3]int{}
nums[0] = 1

dnums := nums[0:2]

fmt. Printf (“dnums: %v, len: %d, cap: %d”, dnums, len(dnums), cap(dnums))
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array -> nums | "Elem l
len = 2 int
Array: 1 0 0
[3]int
cap =3 nt o T

SR

dnums: [1 0], len: 2, cap: 3

BAR, FERXMEIRE T Slice[0:2] , it len TSI AR EL cap Ml FIHIEAH
TR SR B

fllg

Slice MAIEAEMF TR, F:

. var [JT 8 [IT{}
. func make ([] T, len, cap) [] T

A LA make Ek, FRATERENIE Slice FEFR R —A Array. I make & /E-A e ?

Ea I make IR, srBC— AN IR B 5] FZ AR Slice
func makeslice(et * type, len, cap int) slice {
maxElements := maxSliceCap (et.size)

if len < 0 || uintptr(len) > maxElements {
panic (errorString (“makeslice: len out of range”))

if cap < len || uintptr(cap) > maxElements {

panic (errorString (“makeslice: cap out of range”))

p := mallocgc (et. sizexuintptr (cap), et, true)

return slicef{p, len, cap}
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RN Slice 8AY, SRS BEbE B F IR 5 R 2 B R/

Il len B HEAM, BERZEE 0 < x < maxElements JEH P

HIWT cap =B EM, MELEAE len < x < maxElements 5 H K

H1iE Slice Frfa MM IR G H AKX R CRT 32 KB) M B2 I HE 43 i
B HAE S Slice WAFHBIEFIAHOC @ IE (BRI [B] H I B 1) N A7 4G k)

TE

M Slice i, HAFMRITR ARG (FlaniEd append) o Z260HH LY A I RIS,
Kbk B %

253 AFEAT 2 MR 2 LEFRAT]— G B IR 2 A

zerobase

func growslice(et * type, old slice, cap int) slice {

if et.size == 0 {
if cap < old.cap {
panic (errorString (“growslice: cap out of range”))

}

return slice{unsafe.Pointer (&zerobase), old.len, cap}

24 Slice size A 0 b, FRBEY FRIFELEAKNE RN, WMERE (BRI YE 755
E) o BN, KEHAR A1 Slice ig[E], H Pointer 4511 —4> 0 byte Huht CR&{REH2E
1 Array $811))

V& - THEEE
func growslice(et * type, old slice, cap int) slice {

newcap := old. cap
doublecap := newcap + newcap
if cap > doublecap {
newcap = cap
} else {
if old. len < 1024 {
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newcap = doublecap
} else {
for 0 < newcap && newcap < cap {

newcap += newcap / 4

—

« # Slice cap X T doublecap, ¥ &G4 &EK/NN #r Slice B &E G 7 HEMEE, it
=

HEGIRT R E RN

o # Slice len /M 1024 /), Y HE, HMKRETFHN 1 (HHZE 3 1M 6 )
o %7 Slice len XF 1024 4, EY &N, WKHETH 0.25 (JEABFEKINSZ )

e WEUENT 1024 M, MK 2 5. KT 1024 M, B8 1.25 £

V& - AR

func growslice(et * type, old slice, cap int) slice {

var overflow bool
var lenmem, newlenmem, capmem uintptr
const ptrSize = unsafe. Sizeof ((xbyte) (nil))
switch et.size {
case |:
lenmem = uintptr(old. len)
newlenmem = uintptr (cap)
capmem = roundupsize (uintptr (newcap))
overflow = uintptr (newcap) > MaxMem

newcap = int(capmem)

1

if cap < old.cap || overflow || capmem > MaxMem {
panic (errorString (“growslice: cap out of range”))

1

var p unsafe.Pointer

if et.kind&kindNoPointers != 0 {
p = mallocgc (capmem, nil, false)
memmove (p, old.array, lenmem)

memc 1 rNoHeapPointers (add(p, newlenmem), capmem—newlenmem)
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} else {

p = mallocgc (capmem, et, true)

if !writeBarrier. enabled {
memmove (p, old.array, lenmem)

} else {
for i := uintptr(0); i < lenmem; i += et.size {

typedmemmove (et, add(p, i), add(old.array, i))

1

1. 3RHGE Slice KEMFRESEY B /G 1T Slice TmaEK . AR A/NLIARH M (HT/E
BARIENATI— R PRI

2. WS Slice FAATE Sice, IFHLHAR AT AT HEMEANS., WA, F
52

3. HILHRFAN  kindNoPointers , i ZIEREFRAL. MITEL Slice J4k&y %

o B WIEEHIHHER  capmem , 7EZ Slice cap JaZkg: i NAE4sm, HIE T4

o 0. ¥ old.array LHI n /> bytes (HR#E lenmem) # U1 EIH 1) A 725 7]

o =B FINAFZN (p) MLk Slice cap M EMbt. RA&IS | 5ERENH Slice cap M
Atk add(p, newlenmem) (ptr)

o I M ptr FHFLEEFVIEL n 4 bytes (capmem-newlenmem)

TE: AWK T, A ZEF IR IZ RN AENE? IXEE A ptr R RAIIGHKI A (B
. FTEAKNE —RATHRANAEIE  HTaeas “hiR”. PR BN S HET 36
B, T RmESEb R (5

4. AR 3 LU, EFTHAE IR BN 4T Slice Ml TA74% Array

5. W FT 2 5 IEEPAT GC, e 4l 5 A Write Barrier (5B , 278 FE
i typedmemmove  J5ik, FIHIREHEHIEREN. SNEE memmove Uy HUEEAE
170K lenmem MM old.array £ 013 ptr, DUk )5 w0 acE

W e GC FRICHT BB B Write Barrier, 3fH Write Barrier H&txutfg4t S . A
55 S, REEAMERE RN A S PR ERSRAF AL E T 2 T

NG

REREEENE, ¥R KNSR, .
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o BFHR: MHCEN kindNoPointers |, J57E Slice cap HIHLhEIF 4 ik T
I
o RFT EHHERATEIL, BIRTR I

PN/ “BapE"
—. AR

func main() {
nums := [3]int{}
nums[0] = 1

fmt. Printf ("nums: %v , len: %d, cap: %d\n”, nums, len(nums), cap(nums))

dnums := nums[0:2]
dnums[0] = 5

fmt. Printf ("nums: %v , len: %d, cap: %d\n”, nums, len(nums), cap (nums))
fmt. Printf (“dnums: %v, len: %d, cap: %d\n”, dnums, len(dnums), cap (dnums))

CIECE

nums: [1 0 0] , len: 3, cap: 3
nums: [5 0 0] ,len: 3, cap: 3
dnums: [5 0], len: 2, cap: 3

HERYZH, Slice array #8151 9 Array. FILZE Slice RIS . 2 BB HE L
Array b (BB gl 2R —4)
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Array: 1 0 0 K 0 0
S B o
5IA SIA
Slice: 1 0 1->5 0
EECE
151 {28h 5

. BT
i Slice AW append, WIERITRBRK®RE, LTk 7%, W M.

func main() {
nums := [3]int{}
nums[0] = 1

fmt. Printf ("nums: %v , len: %d, cap: %d\n”, nums, len(nums), cap (nums))

dnums := nums[0:2]
dnums = append (dnums, [Jint{2, 3}...)
dnums[1] = 1

fmt. Printf ("nums: %v , len: %d, cap: %d\n”, nums, len(nums), cap (nums))

fmt. Printf (“dnums: %v, len: %d, cap: %d\n”, dnums, len(dnums), cap (dnums))

Huﬂj%%:

nums: [1 0 0] , len: 3, cap: 3
nums: [1 0 0] ,len: 3, cap: 3
dnums: [1 1 2 3], len: 4, cap: 6
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1 Slice append JLER, i ay BEmS, Wl EENG, EABHN S SRR
HT

SR P 8 2 FERT R — PR S ], R R AR T R N BB A . e S
JRARBHM BRI R T, BHTBRERASZIBRSERA . X 2R

Array: i 0 0

Len: 2} Cap: 3

Slice: 1 0

g 24

A\
WEE
EiE=

<1024 ﬁﬁl@? EE?Z‘@S? >= 1024

i

HiTH &

s 2. memmove ( MBS Array S#ITTETIH=E )

1. 255 Slice 1. mallocge ( FRIFHTAIPTFER] )
3. change pointer ( 2588 Slice #Y array 187 )

Slice: 1 1 2 3 0 0

Len: 4 Cap: 6

=il
JREY

func copy (dst, src [] T) int

copy HECEEIEMNIR SliceZ 1% Bor Slice. &R FI & HIc &K H.
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B

func main() {
dst := [lint{l, 2, 3}
src := []int{4, 5, 6, 7, 8}
n := copy(dst, src)

fmt. Printf (“dst: %v, n: %d”, dst, n)

copy HRHCCREANFIKER Slice Z BT E R, 5 HBUKEA 2, EEHIN 22 RRDN
Slice LR HEAT E

A AEPERG A2 nfe] 58 S IR — AT AR ? AR — B BRI FISLE, WF:
func slicecopy(to, fm slice, width uintptr) int {

if fm. len == 0 || to.len == 0 {
return 0

n := fm. len
if to.len < n {
n = to. len

if width == 0 {
return n

size := uintptr(n) * width

if size = 1 {
* (*byte) (to. array) = *(kbyte) (fm. array) // known to be a byte pointer
} else {
memmove (to. array, fm. array, size)
1
return n

o« Y8 Slice siH#r Slice fAEKEEDY O INEHL, WEHIRF O (PRONEARA TR AT R il
17
o JEIXTEEPIAS Slice, FREUR/DME Slice KEZ. {ETJa 24
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o #7 Slice Af5—"1MI0z, WEBA R E R AT 7 ¥
o ¥ Slice KT— 7%, WM fmarray EHi#l size PFEHE to.array [
hhab (&7 55 A E)D

“TRF" BIRISELL

16 Slice it EFIAMEDL, 45152 Empty A1 Nil Slice, 3% FRLRIBBEATHANXH [
Empty

func main() {
nums := [Jint{}
renums := make ([]int, 0)

fmt. Printf ("nums: %v, len: %d, cap: %d\n”, nums, len(nums), cap (nums))
fmt. Printf ("renums: %v, len: %d, cap: %d\n”, renums, len(renums), cap(renum

s))
}

B ) 5 R

nums: [], len: 0, cap: 0

renums: [], len: 0, cap: 0
Nil

func main() {
var nums []int

I
A5 R
nums: [], len: 0, cap: 0

B—4

’E—%, Empty Slice Al Nil Slice I#&—#—F#? A& % len, &2 cap #4 0. #HREIX
Sl ? FRATHEE W AR

AR I RSO (www. topgoer.cn) 1 - 374 -



RS Go Slice

func main() {
var nums []int
renums := make ([]int, 0)

if nums == nil {
fmt. Println ("nums is nil.”)
1
if renums == nil {
fmt. Println (“renums is nil.”)
1

PRE A4 A5 R AT A ? IRFTRE A8 T,

nums is nil.

At

Empty
array -=> [lint{} *Elem
len=10 int
cap =0 int
Nil
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array -> nil

MEDRPAT LR ok, WEA AR LR . HRZESA R a2 A —FE8, Nil Slice 47
M2 nil, Empty Slice 45 i f /2 SEFRAFEAE B2 S i

RATEAN A, Nil Slice fREEATETER) Slice, Empty Slice fRIEZ=EE. WE T RERNE R
sEAEANFE )

B4

WA, F13H Go Slice M RiF. AHEMRTIT R, WATERREMEZ DWE . X
Array Zzh&5IH, & Go KM — MK 4h7e, WBRBLERM AR E S EEsE

BIRAMHEERR “BU7, HESLREEN. RER[E?
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Go Slice s KE =R/ EEAKRA

Hil

£ (IRAEEME Go Slice) v, FRAIEEN 1 “MRAEH IR AN EIRIUAE DS H il I oK BN
MIALELIEH . S RBATHERANBERT T, RRBNRME T AR, R &?

({3

Go Slice X RARS T :

func makeslice(et * type, len, cap int) slice {
maxElements := maxSliceCap (et.size)
if len < 0 || uintptr(len) > maxElements f{

}

if cap < len || uintptr(cap) > maxElements {

}

p := mallocgc (et. sizexuintptr (cap), et, true)

return slicef{p, len, cap}

AR EE T 0B, EOE T maxSliceCap  Jiik, HAHLAR HRIBMK/NERE T B
SR BB RAANKIE TR FINT, Wb s R B . IR0 TR, RAARGUE T £ B
BT 8447

maxSliceCap

func maxSliceCap(elemsize uintptr) uintptr {
if elemsize < uintptr (len(maxElems)) {
return maxElems[elemsize]

}

return maxAlloc / elemsize

maxElems
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var maxElems = [... Juintptr{

“uintptr(0),

maxAlloc / 1, maxAlloc / 2, maxAlloc / 3, maxAlloc / 4,
maxAlloc / 5, maxAlloc / 6, maxAlloc / 7, maxAlloc / 8,
maxAlloc / 9, maxAlloc / 10, maxAlloc / 11, maxAlloc / 12,
maxAlloc / 13, maxAlloc / 14, maxAlloc / 15, maxAlloc / 16,
maxAlloc / 17, maxAlloc / 18, maxAlloc / 19, maxAlloc / 20,
maxAlloc / 21, maxAlloc / 22, maxAlloc / 23, maxAlloc / 24,
maxAlloc / 25, maxAlloc / 26, maxAlloc / 27, maxAlloc / 28,
maxAlloc / 29, maxAlloc / 30, maxAlloc / 31, maxAlloc / 32,

maxElems 2 RE —~HHUE LMY R AREENERE, RIZVIA LRI,
MAEE R “A AR AR, R A, FEZLIT =MEb

e ~uintptr(0)
* maxAlloc

» maxAlloc / typeSize
~uintptr(0)

func main() {
log. Printf (“uintptr: %v\n”, uintptr(0))
log. Printf (" "uintptr: %v\n”, “uintptr(0))

B 45 R

2019/01/05 17:51:52 uintptr: 0
2019/01/05 17:51:52 “uintptr: 18446744073709551615

AT E N aeR, iay . Uz 5 47 18446744073709551615 We?

uintptr 24

TE T AT, FRATERNE vintptr AR (BTHH) , iR EHRMEMS A, WF:
type uintptr uintptr

uintptr (SRR B € SCRR, HERENAEmMA, WT:
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#ifdef _64BIT

typedef uint64 uintptr;
#else

typedef uint32 uintptr;
#endif

IS A EARES 1 b, TR LA R Sk
o 1E 32 MRS T, uintptr Jy uint32 88, HHKNA 4 DEdi
o fE 64 &4 F, uintptr A uint64 5%, HHA/NN 8 Ny
~uintptr T HAE

~ LIS AR R SRR R, AT F

func main() {
log. Println( 1)
log. Println(Cuint64(0))

i &5

2019/01/05 20:44:49 -2
2019/01/05 20:44:49 18446744073709551615

R RIAIIT—F, X PTBACTE A 7 A4 S e
~1

. 0001

HALEUR: 1110

ZHONA RSB, BN AL IR= AR AU R Y 1110, ARIESSATIN 3
WY, dme iy 1, RIRERIR - BURJE 110 %R+t -2

~uint64(0)

— 3. 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
0000 0000 0000

f&fr¥x: 111111111111 111111111111 111111111111 111111111111 1111
111111111111
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BN 5B, SR SR HME N 18446744073709551615

KAMERAZFEERIRIRATE? B4, 2 “uintptr(0)  AME. WENE T HREHHERA
M ouinted s CRHLN 64 f) o R AR

e math.MaxUint64
o 2164 K1

maxAlloc

o

const GoarchMips =
const GoarchMipsle = 0
const GoarchWasm = 0

_64bit = 1 << (Tuintptr(0) >> 63) / 2

heapAddrBits = ( 64bit*(1-sys. GoarchWasm))*48 + (1- 64bit+sys. GoarchWasm)* (32— (s
ys. GoarchMips+sys. GoarchMipsle))

maxAlloc = (1 << heapAddrBits) — (1- 64bit)=*1

maxAlloc  ERFHAFENBERKBUANEZNR. £ 64 {, #Hig Lok 1«
heapAddrBits  F¥. f£ 32 fii, AW 2E/NT 1< 32  FH

FEARSC, U TR ERBIRA A8 1. BRI DL A7 B0 SCE A

E: ZAEA 9o 10.1 4 MaxMem , go 11.4 2N  maxAlloc . #HRIH
heapAddrBits 115 5 A fr

maxAlloc / typeSize

FATHERIEE maxSliceCap — HIZHARAY, XIRE SBEESIZHE, WT:
// func makeslice

maxElements := maxSliceCap(et.size)

// func maxSliceCap
if elemsize < uintptr(len(maxElems)) {
return maxElems[elemsize]
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}

return maxAlloc / elemsize

WL IX BACS A Slice bR 302, FIGAIERRIGBNZI M RN A B /N o R4S B
RUINEBERRERR I (RIDWRERD, BBRIF—AHRIERI)D o B[ ErEi
N AT EENE, HA TG RIIA AT RDNEOZIE RN S s

BERKRNBE, BEE MU E. B E TR )

B4

WA, AT Slice AT SUVF RIS IR BN, 5 YT EREA 4 7T F & A
HIER AR

9]

AXE (FEAYEH N —=/) Go unsafe.Pointer) —[EIBT (RAFfi# Go Slice) KIKEL
B WRARLEGRYRISES, XXee 5 B A B, 1S ERINER T N R, REE

R — AU S A B AN RIR AL Ay IR SRR 1 T DA AR fif =

E: A Go AU E T A 11.4
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panic

panic

fEN—"> gophper, FAHGERXT  panic  Fl recover  HEAEAE, HEFRAERE
Mt HIAVPAT T KB Z 5. JRZBIRKA T AFWE? 7 LA [F NI I3 ¢
PITERR, ISR G X BB AL 2 LU I o A BRI O S R 8 IR TR A B2 25 VR AR
Ft 4, EERM A A

B%
— AtasHibidfr

func main() {
panic (“"EDDYCJY. )
}

Bt A R

$ go run main. go
panic: EDDYC]JY.

goroutine 1 [running]:
main. main ()

/Users/eddycjy/go/src/github. com/EDDYCJY/awesomeProject/main. go:4 +0x39
exit status 2

WEE—T, AtAPIT  panic  EESENHEREITHIE? GOARRERREIITT
panic  FTPAERSS R TIX A &8

= ot AT LT

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

log. Printf ("recover: %v”, err)

}

10

panic (“EDDYCJY. ”)
}
Mtﬂéﬁgﬁz
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$ go run main. go
2019/05/11 23:39:47 recover: EDDYCJY.

HEEE T, Nf4ainl defer 4+ recover  HAEULA] LAMEIN FHFRT?
=. A#%E defer 74

b — & defer +  recover A, MILE  defer  EAZWAETLINE? U
T

func main() {
if err := recover(); err != nil {

log. Printf ("recover: %v”, err)

panic ("EDDYCJY. ")

B R

$ go run main. go
panic: EDDYC]JY.

goroutine 1 [running]:
main. main ()

/Users/eddycjy/go/src/github. com/EDDYCJY/awesomeProject/main. go: 10 +0xal
exit status 2

TEIRAAT, W EEE N T TERE AN S 10 defer + recover & “TiRE” . HEN
HaWe, 4 defer  Ja A4 TCEEMIFR T ?

WHHE—T, M AFEERE  defer J5  recover  AREEAIEA?

R RIE 75 BAT4NAR AR, AT E  defer  + recover HESGEIEETLIN TR T, &%
A EwL” 5 g

. RMta#EA goroutine BiAST

func main() {
go func() {
defer func() {
if err := recover(); err != nil {

log. Printf ("recover: %v”, err)
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}
0
HO

panic ("EDDYCJY. ")

B 1 5 R

$ go run main. go
panic: EDDYC]JY.

goroutine 1 [running]:
main. main ()

/Users/eddycjy/go/src/github. com/EDDYCJY/awesomeProject/main. go:14 +0x51
exit status 2

HEE—TF, AF4#ie T —4  Goroutine KRB 72 BURKEL THAH...

PR RPN LR A+1 ASPNEFER, THEXHEAS B BT A A, 2l B A v 4k 21
B R 2 4

BB

type panic struct {

argp unsafe. Pointer
arg interface {}
link * panic

recovered bool
aborted  bool

f£  panic WM panic  EAHIEMEITH, HHPAT K panic  iBH), #B
2BJE#E—A  _panic . BES T SEMOFEHTAE LN panic  EHEMR,
WA B

o argp: filA  defer IERPIHIMISEFEE
e arg: vpanic WJERF, ML MA panic  BEANRZSH
o link: B\ E—"NAMEK  panic

o recovered: panic RECLWLEH, BT recover
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o aborted: panic EEHHEHIE

SSMENEE  link  FE, ARRESLE - MERKEIRESN, W

panic __ | _panic __5| _panic
argp argp argp
N L B o T . B s
arg arg arg
B m ) m 4 b m ) e et 4 b s m i e 4
link lirnk link
b o 4 it b e ook 4 b e 4
recovered recovered recovered
¥ E e L b o
aborted aborted aborted

ZH% panic

func main() {
panic ("EDDYCJY. ”)

CHECE

$ go run main. go
panic: EDDYC]JY.

goroutine 1 [running]:
main. main ()

/Users/eddycjy/go/src/github. com/EDDYCJY/awesomeProject/main. go:4 +0x39
exit status 2

AL RE—T  panic  ACPEEMAEEIHITER, W

$ go tool compile —S main. go

”” main STEXT size=66 args=0x0 locals=0x18
0x0000 00000 (main. go:23) TEXT ”” main(SB), ABIInternal, $24-0
0x0000 00000 (main. go:23) MOVQ (TLS), CX
0x0009 00009 (main. go:23) CMPQ SP, 16(CX)
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0x002f 00047 (main. go:24) PCDATA $2, $0
0x002f 00047 (main. go:24) MOVQ AX, 8(SP)
0x0034 00052 (main. go:24) CALL runtime. gopanic (SB)

SO IS A N HEL L runtime. gopanic , AT REREBEBHXNTEM T H A,
W CEE D) .

func gopanic(e interface{}) f{
gp := getg()

var p panic

p.arg = e

p. link = gp. panic

gp. panic = (* panic) (noescape (unsafe. Pointer (&p)))

for {
d := gp. defer
if d == nil {
break

// defer. ..

d. panic = (* panic) (noescape (unsafe. Pointer (&p)))

p. argp = unsafe. Pointer (getargp(0))

reflectcall (nil, unsafe.Pointer(d. fn), deferArgs(d), uint32(d.siz), uint
32(d. siz))

p.argp = nil

// recover. . .

if p.recovered {

mcall (recovery)
throw(“recovery failed”) // mcall should not return

preprintpanics(gp. panic)

fatalpanic (gp. panic) // should not return
*(xint) (nil) = 0 // not reached
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o FREUIEIZ4AT  Goroutine  MIFgE

o WA —A  panic HIFEARA  _panic  HEESRIERE

o FWCYHET  Goroutine  BHAM  defer  (HIEASHHRHFERD

o EMFILEAE defer M, MMM reflectcall  JFiEEPUTIERT  defer  HEEIR

PATHIRES, HAEPATHRE P FREIZIT  recover &M gorecover  Jiik

o WA, M preprintpanics  JPIEATENHFTEE KM panic  THE

o WJ5WA fatalpanic HUEMAFEF, SEPREPAT  exit(2)  BHTRARHATAN
s EIRARS AT 24T, FIA3H panic | JRVASERR bR AR A ET

Goroutine(g)  FArH:#M . panic  HER (FTALEXIHAR  Goroutine [

HEARE N, AR)E X HATE defer BRI recover  HHATAMIFAFE, fH)5EAH
B Ay A A b B R

TERE KRS fatalpanic

func fatalpanic(msgs * panic) {
pc := getcallerpc()
sp := getcallersp()
gp := getg()
var docrash bool

systemstack (func () {
if startpanic m() && msgs != nil {

printpanics (msgs)

}

docrash = dopanic m(gp, pc, sp)
D)

systemstack (func () {
exit (2)
1))

*(xint) (nil) = 0

PAVE BIE A H BN e 2T IZE, PP E&E TR TAE. bk, B/
MREFFHAT  exit  RAIERIPILIZATHEM, HESRITE2HEE  printpanics
SURL BRSPSV S SR BT
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func printpanics(p * panic) {

if p. link != nil {
printpanics (p. 1ink)
print ("\t”)

1

print ("panic: ”)

printany (p. arg)

if p. recovered {
print (” [recovered]”)

1

print (“\n”)

FrUAAEZ LR FTA I 3 R4 recover  F, PR bBfg  fatal error A
runtime. throw  # /&2 TVE#E  recover R, HZEZ oom HEZHEFIEREFH,

ARFMARKA exit(2)  FUMN. BRI AR S E AR E H L,

TR A 1 1
P& recover

func main() {
defer func() {
if err := recover(); err != nil {
log. Printf ("recover: %v”, err)

HO

panic (“EDDYCJY. ”)

CIHECE Y

$ go run main. go
2019/05/11 23:39:47 recover: EDDYCJY.

A —2, Ihiisks 7 5% . H2&  recover ZEAKE  panic
FACHS, R

$ go tool compile —S main. go
”” main STEXT size=110 args=0x0 locals=0x18

u LR JH
Bl AT

ffie? HEAEIL

0x0000 00000 (main. go:5b) TEXT ”” main(SB), ABIInternal, $24-0

0x0024 00036 (main. go:6) LEAQ ”” main. funcl * £(SB), AX
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0x002b 00043 (main. go:6) PCDATA $2, $0
0x002b 00043 (main. go:6) MOVQ AX, 8(SP)
0x0030 00048 (main. go:6) CALL runtime. deferproc (SB)

0x0050 00080 (main. go:12) CALL runtime. gopanic (SB)
0x0055 00085 (main. go:12) UNDEF

0x0057 00087 (main. go:6) XCHGL AX, AX

0x0058 00088 (main. go:6) CALL runtime. deferreturn (SB)

0x0022 00034 (main. go:7) MOVQ AX, (SP)

0x0026 00038 (main. go:7) CALL runtime. gorecover (SB)
0x002b 00043 (main. go:7) PCDATA $2, $1

0x002b 00043 (main. go:7) MOVQ 16 (SP), AX

0x0030 00048 (main. go:7) MOVQ 8(Sp), CX

0x0056 00086 (main. go:8) LEAQ go. string. “recover: %v” (SB), AX

0x0086 00134 (main. go:8) CALL log. Printf (SB)

WA HTIRIE A, AR R W LA ik

« runtime.deferproc
* runtime.gopanic
« runtime.deferreturn

« runtime.gorecover

TE /AN, BRATHER T R RAE gopanic  FVESAM AT Goroutine  FHY
defer B3R, &  reflectcall  #H#ATHIER]  recover  Fi<HH
gorecover  HEATACER, ZTEARBSUIR:

func gorecover (argp uintptr) interface{} {
gp := getg()
p := gp. _panic
if p != nil && !p.recovered && argp == uintptr (p.argp) {
p. recovered = true

return p.arg

}

return nil

XA, H FEEREAE, BOMmEBMN  recovered  FEr. ZFEBOEH ThRIE YT
panic ~EBCOLEH  recover  ACHL, (HEXFIBATERAIFHA—FEW, FEFRZEAMN
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panic VLA ZEHIVE? BRAREZLTIFELAIE TIR? HAIEEE  gopanic KR
i, R

func gopanic(e interface{}) f{

for {

// defer. ..

pc := d.pc

sp := unsafe.Pointer(d. sp) // must be pointer so it gets adjusted during
stack copy

freedefer (d)

// recover. . .
if p. recovered {
atomic. Xadd (&runningPanicDefers, -1)

gp. _panic = p. link
for gp. panic != nil && gp. panic. aborted {
gp. _panic = gp. panic. link

}

if gp. panic == nil {
gp. sig = 0

}

gp. sigcode0 = uintptr (sp)
gp. sigcodel = pc

mcall (recovery)
throw(“recovery failed”)

WAIES]  gopanic  HEFFEATMEE, KWL ERGEX  recover  WEMIALHAR

. WERELT:

o HIWrH4HT _panic WY recover &7 ORI AALEE

o I _panic EERPWERCAREPIER  panic  FE, HWEEMBRCEBIKEN
panic  Fff

o KM FEWRE MRMUE EMLES  recovery  TIEM gp  BH CEAMRWNRIE —

ANAIBATTE M BREL BT GRAF 1 1% R B [t B DR 36 A D
o 4T recovery HHTVKEZNE
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MIRFERE, BtZ O R 2 recovery ik, BRI T REREEHIMIRTT. ARSI

func recovery(gp *g) {
Sp := gp.sigcodel
pc := gp. sigcodel

if sp != 0 && (sp < gp. stack.lo || gp.stack.hi < sp) {
print ("recover: 7, hex(sp), ” not in [”, hex(gp. stack.lo), 7, 7, hex(gp.
stack. hi), “]J\n”)
throw(“bad recovery”)

gp. sched. sp = sp
gp. sched. pc = pc
0
gp. sched. ret = 1

gp. sched. 1r

gogo (&gp. sched)

FWE—F, PUP 2R RS E T E? (HSLhR RSB R g e as PO A AF A e, W
W T4 E 0. X BEAIFES S gopanic L —FIMEE  recovery U7
o BFTERMEIEE  sp MRFIHEEE pe RHMET defer  TEARFETH

deferproc  fEih TR, FULSChr Fijs @it gogo  J7ikBkEI T deferproc
Tiike RAMNBATERES:

gp. sched. ret = 1

EEETFEFH  gp.sched.ret  WENT 1, R ELRHEA  deferproc  J5
2, BB T HiREME. BEWRERINECEAHE TR, HEEER  deferproc  HERT
—%tE4 2. BNIE, BEIRESHREEGMEAESE R T . H R4 sE defer
e T

N TAERXAMEE, BATATDE — TR ORBkE L gogo  , AARSINTT:

// void gogo (Gobuf)
// restore state from Gobuf; longjmp
TEXT runtime * gogo (SB), NOSPLIT, $8—4
MOVW buf+0 (FP), R1
MOVW gobuf g(R1), RO
BL setg<> (SB)

MOVW gobuf sp(R1), R13 // restore SP==R13

MOVW gobuf 1r(R1), LR
MOVW gobuf ret(R1), RO
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MOVW
MOVW
MOVW
MOVW
MOVW
MOVW
MOVW
CMP
B

gobuf ctxt(R1), R7

$0, R11

R11, gobuf sp(R1) // clear to help garbage collector

R11, gobuf ret(R1)

R11, gobuf 1r(R1)

R11, gobuf ctxt (R1)

gobuf pc(R1), RI1
R11, R11 // set condition codes for == test, needed by stack split

(R11)

BEEERE AL TEEERZEMN  Gobuf  REIRE. WH RIS SFFes I EBSN
%R Goroutine (g) FHME, MaEXHHE TIRZIRE)  Gobuf , WI'F:

type gobuf struct {

uintptr
uintptr
guintptr
unsafe. Pointer
sys. Uintreg
uintptr

uintptr

PHEE, HIUEFMEMEtE  Goroutine  YJk bR ST R B — LU AR Y

IR

const (
OPANIC // panic (Left)
ORECOVER // recover ()

)

func walkexpr (n *Node, init *Nodes) *Node {

switch n. Op {
default:

Dump (“walk”, n)
Fatalf ("walkexpr: switch 1 unknown op %+S”, n)

case ONONAME, OINDREGSP, OEMPTY, OGETG:
case OTYPE, ONAME, OLITERAL:

case OPANIC:
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n = mkcall ("gopanic”, nil, init, n.Left)

case ORECOVER:
n = mkcall (“gorecover”, n.Type, init, nod(OADDR, nodfp, nil))

SefR LAEVAM  panic | B recover | BTN, 7L ELSEHOHN
OPCODE J&, i Hifhi o S5 Mt B AT 7 . FEAS AR ARG ISR — B BURL, 472448100
INMKAERT LT — R

B4

AL FEEXT  panic Rl recover  REEFHAT VIRNEMEFINT, WAFSKK 4+1 A
BB, A BB i B 5 M 22 5], IR RIS IE TR

FHAICR defer  H—ERISRMETE, KRR EA —E AR RIR . A5 WM I X #R 73
ANERfE, 5235 AT DL AR ET R

fEfRJe, DUHERRAT BRI LA B 72 Sk 742 HMfE - )
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PR R
log #xifk g
fmt AR E

H aA e L —5K1 Go unsafe.Pointer
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log bRk

log Hritt

H&

i

2018/09/28 20:03:08 EDDYCJY Blog. .

HIRR

[HIA]<Z & >[N 1< i > [ A A ]<\n>
TRASHI B
Logger

type Logger struct {
mu sync. Mutex
prefix string

flag int
out io. Writer
buf [Ibyte

1 mu: B8, ATHRETHREA
2. prefix: FATFHEHAKHEATHRAR
3. flag: WEHEMPERE (BHE. XA 1759 SN ATELFARIRAL:

const (
Ldate = 1 < iota // value: 1
Ltime // value: 2
Lmicroseconds // value: 4
Llongfile // value: 8
Lshortfile // value: 16
LUTC // value: 32
LstdFlags = Ldate | Ltime // value: 3

)
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« Ldate: bl [X A4 HIH: 2009/01/23

o Ltime: 4Huif Xk bR 01:23:23

« Lmicroseconds: f& Ltime HJJ&ali f, S5 H0GED I TR B0l 2R

« Llongdfile: 5e# M4 M175: /a/b/c/d.go:23

« Lshortfile: HFi 4 A1 TS5 : d.go: 23, &7 Llongfile #7if

o LUTC: W #E Ldate 5¢ Ltime, H#&E LUTC, WfksefliH UTC B XA & A Hs b [X
+ LstdFlags: Logger HIERIAYI4G{E (Ldate Al Ltime)

4, out: io.Writer
5. buf: AHTHFHEHESANMHENE

New

func New(out io.Writer, prefix string, flag int) *Logger {
return &Logger {out: out, prefix: prefix, flag: flag}

}

var std = New(os. Stderr, ””, LstdFlags)

New 7k H TwIMG4 Logger, # =054, wlLLEdltbinfe log BN BASHIGE—1
std, ‘EFRHbRHER AR . TEARIbRHER . AR RS Bon ey G B FER L), briEf
N, MBI EE EBIAN  Ldate | Ltime ., HEEE  2009/01/23 01:23:23

// 0s

var (
Stdin = NewFile (uintptr (syscall.Stdin), ”/dev/stdin”)
Stdout = NewFile (uintptr (syscall.Stdout), ”/dev/stdout”)
Stderr = NewFile (uintptr (syscall. Stderr), ”/dev/stderr”)

o Stdin: tRUERIA
o Stdout: #HrifEfgHH
o Stderr: tr#EEEiR

Getter

« Flags

¢ Prefix
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Setter

o SetFlags
o SetPrefix
e SetOutput

Print, Fatal, Panic*

func Print (v ...interface{}) {
std. Output (2, fmt.Sprint(v...))

func Printf(format string, v ...interface{}) f{
std. Output (2, fmt.Sprintf (format, v...))

func Println(v ... interface{}) {
std. Output (2, fmt.Sprintln(v...))

func Fatal (v ...interface{}) {
std. Output (2, fmt.Sprint(v...))

os. Exit (1)
}
func Panic(v ...interface{}) {
s := fmt. Sprint(v...)
std. Output (2, s)
panic (s)
}

#T\;::B/\

bES NARRFEHIHEEANT L, NEETER Xrintln .
7. MRS L@ fmt AR TR RS

Fatal Al Panic A&l os.Exit (1) . panic (s)
AR IET Output  JyVEscElAg

Logger.Output

func (1 *Logger) Output(calldepth int, s string) error {
now := time.Now() // get this early.
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var file string
var line int
1. mu. Lock ()
defer 1.mu.Unlock ()
if 1. flag& (Lshortfile|Llongfile) != 0 {
// Release lock while getting caller info — it’s expensive.
1. mu. Unlock ()
var ok bool
, file, line, ok = runtime.Caller (calldepth)
if lok {
file = 7299”7
line = 0
}
1. mu. Lock ()
1
1. buf = 1.buf[:0]
1. formatHeader (&1. buf, now, file, line)
1. buf = append(l.buf, s...)
if len(s) == 0 || s[len(s)-1] !="\n" {
1. buf = append(l.buf, "\n’)
1
, err := l.out.Write(l. buf)
return err

Output J7i%, MiERIFHUEE S AN H B FHE B4, EoWR4E flag AriRA AR
KA  runtime. Caller — EIREUYHT goroutine BT R ECCAE. 1T 55 HAE R
(log br#EFEFHERINRIE RN 2) o FAMNRERARZRBATH  \n , BHIIHE AT

Logger.formatHeader

func (1 *Logger) formatHeader (buf *[]byte, t time.Time, file string, line int) {
*buf = append (*buf, 1.prefix...)
if 1. flag& (Ldate|Ltime|Lmicroseconds) != 0 {
if 1. flag&LUTC != 0 {
t = t.UTC()
}
if 1. flag&ldate != 0 {
year, month, day := t.Date()
itoa(buf, year, 4)
*buf = append Gxbuf, /")
itoa(buf, int(month), 2)
*buf = append (xbuf, /)
itoa(buf, day, 2)
*buf = append Gxbuf, * )
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}
if 1. flag& (Ltime|Lmicroseconds) != 0 {

hour, min, sec := t.Clock()
itoa(buf, hour, 2)

*buf = append (kbuf, ’:’)
itoa(buf, min, 2)

*buf = append (kbuf, ’:’)

itoa(buf, sec, 2)
if 1. flag&lmicroseconds != 0 {
s*buf = append Gxbuf, ’.”)
itoa (buf, t.Nanosecond()/1e3, 6)
1
*buf = append (xbuf, = )

}
if 1. flag& (Lshortfile|Llongfile) != 0 {
if 1. flag&lLshortfile != 0 {
short := file
for i := len(file) — 1; i > 0; i— {
if file[i] ="/ {
short = filel[i+]:]
break

}

file = short
}
*buf = append (xbuf, file...)
*buf = append (kbuf, *:’)
itoa(buf, line, -1)
sbuf = append Gkbuf, ”: 7...)

BONEEEGEM TR E L (A8 , RIBAS AR RISIRAL, @807 B AF AU R 4 E 21
HEMGE S PATHRAE T :

(L) WRAREZEH, WK prefix 5 A buf

(2) WP ¥KE  Ldate . Ltime . Lmicroseconds , WIXFMCE: H BT [E]) 5 N
buf

(3) WR&E  Lshortfile . Llongfile , WIXIR2ESCAFATSEE SN buf

Logger.itoa
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func itoa(buf *[]byte, i int, wid int) {
// Assemble decimal in reverse order.

var b [20]byte

bp := len(b) - 1
for i >= 10 || wid > 1 {
wid—
q:=1/ 10
b[bp] = byte( 0" + i - g*10)
bp—
i=gq
1
/)i < 10

blbp] = byte(C 0" + 1)
*buf = append (¢buf, blbp:]...)

T B TR e KT ASCI, [ B 45 HR A7 80 0 82 8 G0 72 (4D 0. 3 bax b
FH R BRI IFE 26 & gk ]

w4k Logger

TERRAEE N, @ TP New J7ikRSEBl & RS FER H € X Logger 4144, (H2 M4
AILLE#  log. Printx  Z5751kMR?

func New(out io.Writer, prefix string, flag int) *Logger

HSARAEPERE N, WERORRINIGHCHE T AT /N, AKERIELBOASEEL 7 —> Logger
RS

var std = New(os. Stderr, ””, LstdFlags)
XA AN 2 4 O

IS log AREFE URAY, TSR A ) — A HERROZ IS . 54t log BLETEFTH
Wk E| Logger BT #IXT  sync.Mutex  HEATHERVE (PASLARRE TR D , HAZHESAN
%5 H GG BB, ZaBongl, U2 lE ©

17 7

A ATE runtime. Caller — BUEGMESL, S INEiveE?
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fmt Axifk e

fmt PriEE

Hil

i(ll3

package main

import (
” fmt ”
)

func main() {
fmt. Println(“Hello World!”)
}

PRUETFS L2 15 TSN AR P S B A B IX BRSO ? A R il R B 0L R JRAS IE ]

JRR

func Print(a ... interface{}) (n int, err error) {
return Fprint (os. Stdout, a...)

}

func Println(a ... interface{}) (n int, err error) f{
return Fprintln(os. Stdout, a...)

}

func Printf(format string, a ...interface{}) (n int, err error) f{
return Fprintf (os. Stdout, format, a...)

}

o Print: BRI U IFHTEME HOF S APRHERT . PTE AR TAT RN, fERRAEEL
Z IR A%

o Println: [@L, ARG ZIGEAERELCZ IR, IERIngAT

o Printf: MR4E# Qi MR HEATHE ST E 5 N b day

PAE =20l A foe o AR 20k 1/O D59k, AT T b R AT PRt i

AT
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£EH—: Print

ERXEIAMEN  Print I3kt —Dodr, T EmAINFRER &

func Print(a ... interface{}) (n int, err error) {
return Fprint (os. Stdout, a...)

Print A FERIAR U AATHT EDRS OF SR HERT o 53 A 2P RO AR 23 345 o I 4

A—As
FR

func Fprint(w io.Writer, a ...interface{}) (n int, err error) {
p := newPrinter ()
p. doPrint (a)
n, err = w.Write (p. buf)
p. free ()
return

—

ZRE TS

o w: BV, RESLIL o .Writer #inT L (HI5) NS A
o a: EERANZME

A ETFRE

1. p:= newPrinter(): HiE — MGk XI5t (sync.Pool)

var ppFree = sync. Pool {
New: func() interface{} { return new(pp) },

}

func newPrinter () *pp {
p := ppFree. Get (). Ckpp)
p. panicking = false
p. erroring = false
p. fmt. init (&p. buf)
return p
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 ppFree.Get(): #:T sync.Pool LI *pp I G, EERERH— € 2R Bl — ST
pp X G HTH: T R AbEE

« *pp.panicking: A TERIGHREITH panic. recover A, 2RI ZSHAE
catchPanic J i

« *pp.erroring: A TR/ IEAEALBE RGN verb PRiRAF, FEAER 2P b
handleMethods 7772

o *pp.fmt.init(&p.buf): WLEM fmt BLE, &iE buf Jf HiE= fmtFlags Fr&f:

2. p.doPrint(a): $ATLE Mk ALEN1E (SEIEHEIN— D2 f)a — DS EHINHATRD

func (p *pp) doPrint(a []interface{}) {

prevString := false

for argNum, arg := range a {
true && false
isString := arg != nil && reflect. TypeOf (arg).Kind() == reflect.String
// Add a space between two non—string arguments.
if argNum > 0 && !isString && !prevString {

p. buf. WriteByte(C )

}

p. printArg(arg, v’ )
prevString = isString

LR R ZE T HIWZAN S, R Q LR R m s Cei -

o HMAZNZASE (Fln: Slice)
o HAIAZSAN nil BA T GBI SpHhED
o HHASANEIE E—PASA N T

e Print vk, AREEERRS. Shs EEZENEEEENS v o MR
R A E

p. printArg(arg, 'v’)

3. w.Write(p.buf): 5 AbrifEHit (io.Writer)

4. *pp.free(): BIRC R FINE . RTINS )E, 2% buf. arg. value i&FHE
B3 ppFree . DUMET EHERHEEM (FIH sync.Pool fIlEE X G454

EH=: Printf
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PRIRFF
Verbs

%v the value in a default format
when printing structs, the plus flag (%+v) adds field names
%#v a Go—syntax representation of the value

%T a Go—syntax representation of the type of the value

%Y% a literal percent sign; consumes no value
%t the word true or false

Flags
i always print a sign for numeric values;

guarantee ASCII-only output for %q (%+q)
= pad with spaces on the right rather than the left (left—justify the field)

# alternate format: add leading 0 for octal (%#o), Ox for hex (%#x);
0X for hex (%#X):; suppress Ox for %p (%#p):
for %q, print a raw (backquoted) string if strconv.CanBackquote
returns true;
always print a decimal point for %e, %E, %f, %F, %g and %G;
do not remove trailing zeros for %g and %G;
write e.g. U+0078 'x’ if the character is printable for %U (%#U).
ik (space) leave a space for elided sign in numbers (% d);
put spaces between bytes printing strings or slices in hex (% x, % X)
0 pad with leading zeros rather than spaces;

for numbers, this moves the padding after the sign
TEAE N2, Godoc

func Fprintf(w io. Writer, format string, a ...interface{}) (n int, err error) f{
p := newPrinter ()
p. doPrintf (format, a)
n, err = w.Write (p. buf)
p. free ()
return

5 Print #tL, KA FZ doPrintf J7ik 1. EIX BRI TREAE B HAUS, Wt

func (p *pp) doPrintf (format string, a []interface{}) {
end := len(format)
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argNum := 0 // we process one argument per non-trivial format

afterIndex :

p. reordered = false

formatLoop:
for i :=0; i < end; {
p. goodArgNum = true

lasti := 1

for i < end && format[i] !="% {
i++

}

if i > lasti {
p. buf. WriteString (format[lasti:i])

}

if i >= end {
// done processing format string
break

}

// Process one verbh
i+

// Do we have flags?
p. fmt. clearflags ()
simpleFormat:
for ; i < end; i++ {
¢ := format[i]
switch ¢ {
case '#: /#7000

default:
if 'a’ <=c & c <=7 & argNum < len(a) {

p. printArg (alargNum], rune(c))
argNum++
i+t

continue formatLoop

break simpleFormat

// Do we have an explicit argument Iindex?

false // previous item in format was an index like [3].

argNum, i, afterIndex = p.argNumber (argNum, format, i, len(a))

// Do we have width?

2R SRS A FH H R SCRY(www. topgoer.cn) # 4 - 406 -



fmt Axifk e

if i < end && formatl[i] == "% {

// Do we have precision?
if i+l < end && format[i] ==". " {

if lafterIndex {
argNum, i, afterIndex = p.argNumber (argNum, format, i, len(a))

}
if i >= end {
p. buf. WriteString (noVerbString)
break
}
switch {
case verb == "% : // Percent does not absorb operands and ignores f.wid

and f. prec.
p. buf. WriteByte C %)
case !p. goodArgNum:
p. badArgNum (verb)
case argNum >= len(a): // No argument left over to print for the current

verb.
p. missingArg (verb)
case verb == v :
fallthrough
default:
p. printArg(alargNum], verb)
argNum++
}
}

if !p. reordered && argNum < len(a) {

T ETHE
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fmt ik

A WwN e

O 00 N O

11.

BN Y% ZHTTAT R
CAERPTA RS AL B S (RITA AT AR Bkt AL B2 A

(R Bl % , JTIRAEEILAL verb Frbfr

BT (EFIGEH)  fmt E
. ACFR—BUILRI verb ARIRTTF (simpleFormat) . . "#'. "0, 4. - DL R

K verbs IRiRFF (RMEERE. BENSERSD . BEERNE, FAMFRAME
verb #RRRF. WEBHTAE, BRESEZEBE T —MF/. HRREMINAE fmt
FoE, (T 584k

. BHER 5] (argument index)

S E (width)

MERSHORBE (precision)

. % ZJEAAELE verbs FRIFFNIRE] - noVerbString . 1H N %!'(NOVERB)
10.

REFRERRR verbs bR (H0: %%’ "%#V'. "%+Vv') | AHRITEN (W0 SEEG R e
B SEEANEE verbs FRIRFFEEAICE) ST LS H5E
R R AL 5E B

FERFIRIEOL T, # RPN SHLELL verb PR 2. fmt B LTERA T L, K2 HIS U
FeE M U,

fmt. Printf ("%d”, 1, 2, 3)
// 1%! (EXTRA int=2, int=3)

L EAI IR E: %! (EXTRA
ELIE bt

e AL =

RIS HAE CBRINEL %v #ik)
2ERg AT )

ERERRE, U1 | 2RI SRS HUN T AS SRR, §iA 2T 25T
Fe oK fg 7

ZH=: Println

R

func Fprintln(w io.Writer, a ...interface{}) (n int, err error) f{

p := newPrinter ()

p. doPrintln(a)

n, err = w.Write (p. buf)
p. free ()

return
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ot bRt

XA TTES, R doPrintln, FAT—#EKEER, WH:

func (p *pp) doPrintln(a [J]interface{}) {
for argNum, arg := range a {
if arghum > 0 {
p. buf. WriteByte (' )
}
p.printArg(arg, v’ )

1
p. buf. WriteByte C \n’)

T ETHRE

o TEARANZIIZHEE, IHULERE IR
o WAMHHTSEL BUALL % W SHGETRR L

o TELERININ \n  FHF

T RS

1E_ LB IBATRFE M, 0T LA RIS S S H0X — 20 2 75 p.printArg(arg, verb) AT
1), JAT—REE CHBM T4 2

func (p *pp) printArg(arg interface{}, verb rune) {
p.arg = arg
p. value = reflect. Value {}

if arg == nil {
switch verb {
case 'T’, 'v :
p. fmt. padString (nilAngleString)
default:
p. badVerb (verb)
}

return

switch verb {

case 'T :
p. fmt. fmt s (reflect. TypeOf (arg). String())
return

case 'p :
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p. fmtPointer (reflect. ValueOf (arg), 'p’)
return

// Some types can be done without reflection
switch f := arg. (type) {
case bool:
p. fmtBool (f, verb)
case float32:
p. fmtFloat (float64 (f), 32, verh)

case reflect. Value:
if f.IsValid() && f.CanInterface() {
p.arg = f. Interface()
if p. handleMethods (verb) {
return

}
p. printValue (f, verb, 0)

default:
if !p. handleMethods (verb) {
p. printValue (reflect. ValueOf (f), verb, 0)

ARSI AR W, fmt AR B AR RIS 1A R R AR B . TXRE Tl it G 1 3 I S
o HIRTHISR R T ERE

HAHHAERI T, 9%  handleMethods M1 badVerb , #:FR4NKEE
TEIE &4

1. badVerb

B EEM T B R R IAT . BATATA—EREHR, RILT:

func (p *pp) badVerb(verb rune) {

p. erroring = true

p. buf. WriteString (percentBangString)

p. buf. WriteRune (verb)

p. buf. WriteByte C (")

switch {

case p.arg != nil:
p. buf. WriteString (reflect. TypeOf (p. arg). String())
p. buf. WriteByte (=)
p.printArg (p. arg, v’ )
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default:
p. buf. WriteString (nilAngleString)

}
p. buf. WriteByte ()’)
p. erroring = false

FERCPRARARAR AT, FRATTAT BT BB

fmt. Printf ("%s”, []int64{1, 2, 3})
/7 [%!s(int64=1) %!s(int64=2) %!s(int64=3)]%

£ badVerb 1 a] UE SR 75 5 1A HE 225 O AR &40 -

o ZUERTRERIRE: %!

o URT RIS A ERAERT

o ZUEREALT: (

o HHISHIIRA

o ZUEREAST: =

o UETSHHIE CBRIALL %v #3040
o ZUEREALT: )

2. handleMethods

func (p *pp) handleMethods (verb rune) (handled bool) {
if p.erroring {
return
1
// Is it a Formatter?
if formatter, ok := p.arg. (Formatter); ok {
handled = true
defer p. catchPanic (p. arg, verb)
formatter. Format (p, verb)
return

// If we’re doing Go syntax and the argument knows how to supply it,

re of 1t now.
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fmt bRl

return false

RATIE B IR, — e O AR FE L T AT . EERER:

o HMHTSHONEIRE verb FRIRFF, T E R [A

o FWrEM Sl 7 Formatter

o SEIL, WIRIAHEE L Formatter #{b 24

o RSB, NEKFEEZ R Go syntax BRIAFIIN 2:4% 20k 2%

R

£ fmt ARiE R AT BLOBIE B AR R SEEU A I B 5 . REU TR JUR

fmt.State

type State interface {
Write(b [lbyte) (n int, err error)

Width() (wid int, ok bool)
Precision() (prec int, ok bool)

Flag(c int) bool

State ] T 3RBUAREALHPIREE, R ITT:

Write: $ig A8 M FRENG X, 45 F— A
o Width: &[5 EE B R E

Precision: & [RIR5 A5 BRI S50 1 &

Flag: REFHARESR C#L 70, "+'. -V ') EEHTRE

fmt.Formatter

type Formatter interface ({
Format (f State, ¢ rune)

}
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ot bRt

Formatter A T 523l B B U AL . il 7E [ 5 X5 R T szBl Format 5 ik s2iilix
NMH

SN, AL fRECE AR ARRAF S . KRR . ¢ 9 verb BRUVEF, W LAMEEIH )
fERAT 4
fmt.Stringer

type Stringer interface {
String() string

}

Mz G String. Array. Slice S8Ry, #<A  String() HIEXNRFERF S AT
1%tk

fmt.GoStringer

type GoStringer interface {
GoString() string
1

Ak AR E verb FRIRFF (%v) I, KM GoString()  J7ikxy Hkirtk ik

ot

I ASCR Fnt BRAEPERI AT, AR BUE AT LR R A

o fEFRFEMET T, WLLA E R AT iR

o (ESEEESETIM, SRR TTAEILAC, i 2 Ak

o TEPEREVTIH, BEMANFEIMZSHCERR, HRSCHL T AR AR AL B R AR
o (EVEREJTTH, RATHERIHIEILAC, #ALSHER

IR, it it A VF 2 AEASHER AR, A AR AEA A S ©
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A A4 I X —5 11 Go unsafe.Pointer

B AN Y —21 Go unsafe.Pointer

£ E—RE (RANFf#E Go Slice) 1, KEXSKIHLEZEHHmEEMEH T
unsafe. Pointer . [RHAEHZEFAH— T HIREER

ﬁﬁe*
=]

TERZFK 2] Go WIRHE, H AL “Go MFREMH e AL RREHE B MEH" XN A. N
L2

B, Go £ T1H&IES, iR LIONRERM ., ARG ETRE. 15
SR EAE . I ASREHBXT N AR FRA, thiE Compile Mg &SRR EMTEEA . [
eSS, WO, Wt —BEX T, MARHENREE

iR B

func main() {
num := 5

numPointer := &num

flnum := (*float32) (numPointer)
fmt. Println (f1num)

B Y 5 R

# command—Iline—arguments

: cannot convert numPointer (type *int) to type *float32

wERpld, BAOCET 4 num  BE, HA5, RN int . WTHESFFREE
s, BRI «float32 , ZEHKMK...

unsafe

EEXTRINIE “#5 o fl”, BATRT LRSS RIE LM unsafe  FrifEPERMEOL. &2l
AR, EEITRRRET, AR

o« [H%E Go FE/F AT %4 SRR 3 AR
o RATRER AT IR
o A% Go 1 FRAEER R R

>
0

/
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A A4 I X —5 11 Go unsafe.Pointer

RV, NEAMEERMEH. BATR unsafe CR22R)D , ERERKNSRT,
M TE. ATLATH Go MISRAUMA -2 U, EIRIRATFHR AT — S A I B A0k

Pointer

NTRPEIX AN, FERF]  unsafe. Pointer . ER/NEERAH 0] FHF8EHE, 1
PATEANR R M 2 ) AT #e 4 (33l C iE S 1Y void * i &)

AL DUz Lo 5«

o AR IR EHE A AT LU 4 Pointer
« Pointer AJ LA AR R AL K P HE

« uintptr AT LA 4K Pointer

« Pointer o] LAy uintptr

FERX—Ey, EREH AL B R REREEABH “HRoRs" iR ?

func main() {

num := 5
numPointer := &num
flnum := (xfloat32) (unsafe.Pointer (numPointer))

fmt. PrintIn (f1num)

i 2 R
0xc4200140b0

fE EIRREG A, BAVININEsh. @ik unsafe. Pointer  [RFMERTZFREAR BT T1EEL
HUT DU RUER SRR (FT) IR #e i

f

E3
73

EERRE, X IETVEN AR EIAT AR ST 7). UOANKIIE 1248 B bk 45 17 (AR 7 B2
R, ARGERA 2R, AT T . okt thit B AR i AT 1

Offsetof
e LN, AT @ e £ Bl AT T8 . MATRERME R I — e
type Num struct {

i string
j int64
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func main() {
n := Num{i: “EDDYCJY”, j: 1}

nPointer := unsafe.Pointer (&n)

niPointer := (kstring) (unsafe.Pointer (nPointer))

*niPointer = “Fiff”

njPointer := (*int64) (unsafe. Pointer (uintptr (nPointer) + unsafe.Offsetof (n.
)

*njPointer = 2

fmt. Printf ("n.i: %s, n.j: %d”, n.i, n.j)

S th A R

ni: BIfA, n j: 2

FERIMTIX BACHI M T A2 AT, AT 2 TR AR 1 — S A

o SRR A A B AR W AF A e — BOE SR A A7
o SRR EIRTARHBIE AR S S R AR K A A
o FETAEMIORI LA I B ARAS T el RE B 1S At A AR R A A

FHERER LAY, 15 AT HRE:

e B ni fH: 1 NEDRARE. RAREETHEETSE, BERIUE
FHiadkdoy  Pointer , PSRN TAF RS R EHERI W]

e B nj  fH: § O OAESARAER. HEHTWEETE, AN
BERHAT B TEHHT T mASIE S, Marhibl 4R m 8 = MR B 5. e B2
BRI AT

R AR, REMMH TN CREBmZ TR R -

1. uintptr:  uintptr  J& Go MW ERM. RELFSEE, A6 NeBmiit. &
S TR IEH

type uintptr uintptr
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A A4 H L —21 Go unsafe.Pointer

2. unsafe.Offsetof: R[FIA A E x LAY RFEE. EEARIYE, HiEiR R~ &
VIEEATE R X Z AP FRE . FEFEENLANS  ArbitraryType  FonfFEZEH, JHdEw
XK int o ESEBMERAE AN HALT

func Offsetof (x ArbitraryType) uintptr

FEX—#or, HSEHZAIMT  Pointer M=, HMUxikrik. KW EE DL T DO A& it
THRIET ©

HIRR B

func main() {
n := Num{i: “EDDYCJY”, j: 1}
nPointer := unsafe.Pointer (&n)

ptr := uintptr (nPointer)
njPointer := (*int64) (unsafe. Pointer (ptr + unsafe. Offsetof(n. j)))

KEAAEANAE,  uintptr KRR ARAMEEIRNAZET K. AN GC AR
&,  uintptr  SRRWIRNARE R DR SEY, FFAMIEER MR

PRl e —E % MFa,  ptr AR AR SE AT RER IR M, A3 T SR P A7
&, SAMIE?

B4

falV [ AN AR . 55—J¢ unsafe. Pointer 0] DLRRIZASELEA R T8 628 B 5 sk %
%, MR FRR TR IR RN, F &  uintptr  HHTH
unsafe. Pointer  FTHC&, HTHaEE5, LR

BORIERAA], BOARRLERE. RARBEM  unsafe AR, EIALE. BAE
WO RELRIRAT—2 0
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defer

defer

£ L—8% (RAER Go panic and recover) W, EATRILT  defer  HHICHEMEAM
K, EREAEFALERN—T, HFHEBEEAEF KK defer  KEEFH—MNAZ
EEME, TBAIRMITTAENE . IR, TEHHEFRA, AT LRGBS H LIFO B s 77 =K. ..

AL T defer  SREETAEMAEM, 1ERF A —AEEAEIIAR
—. ERHA

func main() {
defer log.Println(”"EDDYCJY.”)

log. Println(“end. ”)

i &5 R

$ go run main. go
2019/05/19 21:15:02 end
2019/05/19 21:15:02 EDDYCJY.

—. JaEkEH

func main() {
for i :=0; i < 6; it+ {
defer log.Println(”EDDYCJY” + strconv. [toa(i) + 7.”)

log. Println(“end. ”)

oy HH 2 B

$ go run main. go
2019/05/19 21:19:17 end
2019/05/19 21:19:17 EDDYCJY5.
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defer

2019/05/19 21:19:17 EDDYCJY4.
2019/05/19 21:19:17 EDDYCJY3.
2019/05/19 21:19:17 EDDYCJY2.
2019/05/19 21:19:17 EDDYCJYL.
2019/05/19 21:19:17 EDDYCJYO.

=, BITHE R

func main() {
func () {
defer log.Println(“defer. EDDYCJY.”)
10

log. Println (“main. EDDYCJY. ”)

CIR e

$ go run main. go
2019/05/22 23:30:27 defer.EDDYCJY.
2019/05/22 23:30:27 main. EDDYCJY.

M. HAabE

func main() {
defer func() {
if e := recover(); e != nil {
log. Print1n (“EDDYCJY. ”)

O

panic (“end. ”)

i &5 R

$ go run main. go
2019/05/20 22:22:57 EDDYCJY.

PR E
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$ go tool compile —S main. go
”” main STEXT size=163 args=0x0 locals=0x40

0x0059 00089 (main. go:6) MOVQ AX, 16(SP)

0x005e 00094 (main. go:6) MOVQ $1, 24(SP)

0x0067 00103 (main. go:6) MOVQ $1, 32(SP)

0x0070 00112 (main. go:6) CALL runtime. deferproc (SB)
0x0075 00117 (main. go:6) TESTL AX, AX

0x0077 00119 (main. go:6) JNE 137

0x0079 00121 (main. go:7) XCHGL AX, AX

0x007a 00122 (main. go:7) CALL runtime. deferreturn (SB)
0x007f 00127 (main. go:7) MOVQ 56 (SP), BP

0x0084 00132 (main. go:7) ADDQ $64, SP

0x0088 00136 (main. go:7) RET

0x0089 00137 (main. go:6) XCHGL AX, AX

0x008a 00138 (main. go:6) CALL runtime. deferreturn (SB)
0x008f 00143 (main. go:6) MOVQ 56 (SP), BP

0x0094 00148 (main. go:6) ADDQ $64, SP

0x0098 00152 (main. go:6) RET

ERBRAIFE ERENE, RBNE KPR BT ASAT AN A, ATRRES KT ik

« runtime.deferproc

e« runtime.deferreturn

RERRIBTR T, RAIA. RAVGAE FEB BRI T H2 5N

BAmEH

FEIFERT AT E LN E—F  defer  HIEMFIC  defer LML, W'H:

type defer struct {

siz int32

started bool

Sp uintptr // sp at time of defer
pc uintptr

fn *funcval

_panic * panic // panic that is running defer
link * defer

type funcval struct {
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defer

fn uintptr

'/ variable—size,

o siz: P ASHIE KD

o started: 1% defer

fn—specific data here

e e dTid
o sp: PREURIRET AT AFAS, —FRAR A T R B A AR T
o pC: BFIHEUE, ARFONIRSIREN(IP), ZOF e RERE: T — DM ERAT IR S . ERZ

HoeHas+, PCIRIAIMZ N —5KIRS, MARARIES

o fn: ALK R B AL 25

e panic: M  _panic #ER
o link: #8IM  defer X
- _panic — _panic - _panic
— _panic - _panic
defer »| _defer »| _defer
siz siz siz
started started started
5p 5p 5p
Goroutine f——=}foiiiirinineeed || hend L B
pc pc pc
fn fn fn
_panic _panic — _panic
link link link
deferproc

func deferproc(siz int32, fn *funcval) {

sp := getcallersp()

argp

callerpc := getcallerpc()

d := newdefer (siz)
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:= uintptr (unsafe. Pointer (&fn)) + unsafe. Sizeof (fn)




defer

d. fn = fn
d. pc = callerpc
d.sp = sp
switch siz {
case 0:
// Do nothing.
case sys.PtrSize:
* (kuintptr) (deferArgs(d)) = *(*uintptr) (unsafe. Pointer (argp))
default:
memmove (deferArgs (d), unsafe.Pointer (argp), uintptr(siz))

}

return0 ()

o HHUAA defer  ERMUBRECMIES. FENBEIN SRR PC (R HHAL
3, WER T ANERATIIES . XA TR I& SR, T R Fi

o DIEE—ANHIM defer B/NPAIG defer , HNGHTHERIIBEL

« P memmove HENMIBMATHEIR  defer | CHRIEAD ik, ETRSMME
i

o WJEA return0 HHTIREl, BARHIHEE. ROSBGE  deferproc LA
HNIEE return |, WK deferreturn  JiiARUIHM. HAUARFE—AMEIL

panic  HUIEIRJ7ESAE  deferproc  JRIE 1, {HAENEIFAIM  deferproc R[]

REETF 0, f42 M AR E B IR MR R, T return0 REIKEER O, B
YT B 11 3

NG

RN REH AT _defer HELERMEME, FBAARENSHEEEAN. BEE
SHRFBRAR B TR RREOAA . /b 550 (R A Go panic and recover) 1)
WA —E e etE, HEZtE  gp. sched. ret  iR[A] 0 ibJE 1 SR EA[EALEE T =

newdefer

func newdefer (siz int32) * defer {
var d * defer
sc := deferclass (uintptr(siz))
gp := getg()
if sc < uintptr(len(p{}. deferpool)) {
pp := gp.m. p.ptr()
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defer

i

if len(pp. deferpool[sc]) == 0 && sched. deferpool[sc] != nil {

lock (&sched. deferlock)
d := sched. deferpool [sc]
unlock (&sched. deferlock)

}
if d==nil {
systemstack (func () {
total := roundupsize (totaldefersize (uintptr(siz)))
d = (kx defer) (mallocgc (total, deferType, true))
D
1

d.siz = siz

d. link = gp. defer
gp. defer = d
return d

MU SRE AT DL defer , W FIAE NHT B 3EAE #. T
AR AR BE SR E AT, WA mallocge  BHTHIE MBI
wHE  defer HIIEREEM:, &GECHET Goroutine H)  defer 8

RATEEATT TR R AL R

defer 5 Goroutine(g) HHIERZR, ILITIE  defer WEAEAH ¢
(PSS
WE defer RHESTEIAMBERTIIEATH, WHE defer [RFEEIELH

INGE

IR B TIHRBCH)  defer  WIEH, ©HTHEEZM  deferpool  H3REX

(1,

WA AT RE R HHT I

deferreturn

func deferreturn(arg0 uintptr) {

gp := getg()

d := gp. defer

if d == nil {
return
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defer

}

sp := getcallersp()
if d.sp != sp {
return

switch d.siz {
case 0:
// Do nothing.
case sys.PtrSize:
* (xuintptr) (unsafe. Pointer (&arg0)) = *(Ckuintptr) (deferArgs(d))
default:
memmove (unsafe. Pointer (&arg0), deferArgs(d), uintptr(d.siz))
1
fn := d. fn
d. fn = nil
gp. defer = d. link
freedefer (d)
jmpdefer (fn, uintptr (unsafe. Pointer (&arg0)))

WRE—NHEF L defer KRBT, BAmFSHBSELSELEN
deferreturn  HVERIHR . WiZ 7 3m F B4 T U NS00

o JHAYMHITIA defer  HMARIMRECAAGE
o BHCHETT AR defer  HUFEAE(E BIFKIENh (ETEAD
o BREEEIA  defer  JCHETEMIVEF R AL

FERXBAUS T, B 7% jmpdefer  ARANEEL, FUVERARIEH] 7k, AUSaT:

// asm_amd64. s
TEXT runtime * jmpdefer (SB), NOSPLIT, $0-16

MOVQ fv+0 (FP), DX // fn

MOVQ argp+8 (FP), BX // caller sp

LEAQ -8(BX), SP // caller sp after CALL

MOVQ -8(SP), BP // restore BP as if deferreturn returned (harmless if
framepointers not in use)

SUBQ $5, (SP) // return to CALL again

MovQ  0(DX), BX

JMP BX // but first run the deferred function

R AT, RAVRIE T WA A SUR RS, W,

)
+

=

[ay

« MOVQ -8(SP), BP: -8(BX) IXMIBERMHIZ  deferreturn A & Rk

s
p
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defer

o SUBQ $5, (SP):  SP  [rthhbi® 5, HigdmKEME L& runtime. deferreturn
(RIS

fRefRe2= ], AHAE 5?2 IR, B TR REAE T — FILwAR. .8, MRS 5 %5
i, WIR:

0x007a 00122 (main. go:7) CALL runtime. deferreturn (SB)
0x007f 00127 (main. go:7) MOVQ 56 (SP), BP

TAEEE— %, B ERBEPE, I deferreturn  Fia— “IBH" THk. FRES
A E]  deferreturn  pREL, WEEATARAFEA SEERME, WF:

func deferreturn(arg0 uintptr) {

gp := getg()

d := gp. defer
if d == nil {
return

}

NI N TR: Ve AN deferreturn  pREL, HIWEERTPREBIESGFE  _defer . HOE
AFET, MERE, SR E. mEskilh, et eeil  defer A RFIREIIEITE.
REWS? BANHES LHFACmAR, Wh:

[

0x0070 00112 (main. go:6) CALL runtime. deferproc (SB)
0x0075 00117 (main. go:6) TESTL AX, AX

0x0077 00119 (main. go:6) JNE 137

0x0079 00121 (main. go:7) XCHGL AX, AX

0x007a 00122 (main. go:7) CALL runtime. deferreturn (SB)
0x007f 00127 (main. go:7) MOVQ 56 (SP), BP

0x0084 00132 (main. go:7) ADDQ $64, SP

0x0088 00136 (main. go:7) RET

0x0089 00137 (main. go:6) XCHGL AX, AX

0x008a 00138 (main. go:6) CALL runtime. deferreturn (SB)
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XARBEE A VT O defer  FMBEFIHA  defer  SREEFHIREL, FF
W

ot

BATEIRR] defer  REETFTW AN ML OMRE, Al deferproc Al
deferreturn  PR%(. M  deferreturn — PRECLLERRRR, & 248 HH R E0H A
defer — REETFH, iFdSrEHERAGAN  deferreturn  BJHA, BN —KHZ
SR H B

H&E2—4  Goroutine  FHFEHFEZIK  defer ITH (HEiZ£4  defer )
B, Zmidds St T R H — 2N TG, EEFEIR] deferreturn  BRELEIEFE  _defer  HE
*, HE—MAFEA RTFRIEMS R

MG R  defer , ARBEREEMN, BWARRESHHIEN. Eh/aHASH
BNEl _defer  HERMFRD, MMIBGE 1m0 RHE

REX

o RAHf#E Go panic and recover

2%

» Scheduling In Go
» Dive into stack and defer/panic/recover in go

« golang-notes
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https://github.com/EDDYCJY/blog/blob/master/golang/pkg/2019-05-18-%E6%B7%B1%E5%85%A5%E7%90%86%E8%A7%A3Go-panic-and-recover.md
https://www.ardanlabs.com/blog/2018/08/scheduling-in-go-part1.html
http://hustcat.github.io/dive-into-stack-defer-panic-recover-in-go/
https://github.com/cch123/golang-notes/blob/master/defer.md
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i B hhik: https://github.com/go-crawler/douban-movie

B5

FAVH H bpuli 2 IR HBE Top250, fhith REEIRIR T

AIKNCHL 8 N7 BL, T S o dr . B 7 BLn T

[ﬁ %E’_‘IJA,UEI ’The Shawshank Redemptmn”,ﬂin E(RE) | BB 995(&

I%?E: =5 =hE%F Frank Darabont 78 - F =87 Tim Robbins /... l
[1994/ 22/ 1B BIfE |

53 amhes

[« mEiEASE.

FTRIRE / EX , FIE/ Farewell My Concubine [FI1EHT]

& I54128 Kaige Chen  E£i&: 55E5 Leslie Cheung / 5528 Fengyi Zha...
1993 / HEAIE &2 | BIE B Bt

9.5 723432 M3F4
IR,

&7 HL ) 7 A — 1 H AR

o —U3k 25 5%
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zH

$ go get —u github. com/PuerkitoBio/goquery
Y—a p—a
BT

$ go run main. go

REAE
1. REUFTH R

func ParsePages(doc *goquery.Document) (pages []Page) {
pages = append (pages, Page{Page: 1, Url: ””})

doc. Find ("#content > div > div.article > div.paginator > a”).Each(func(i int
, s *goquery. Selection) {

page, _ := strconv.Atoi (s. Text())
url,  := s.Attr ("href”)

pages = append(pages, Pagef{
Page: page,
Url: wurl,
D)
1))

return pages

2. HTERBEEER

func ParseMovies(doc *goquery.Document) (movies [IMovie) {

doc. Find (“#icontent > div > div.article > ol > 1i”).Each(func (i int, s *goque
ry.Selection) {

title := s.Find(”. hd a span”).Eq(0). Text ()

movieDesc := strings.Split(DescInfol[l], /)

year := strings. TrimSpace (movieDesc[0])
area := strings. TrimSpace (movieDesc[1])
tag := strings. TrimSpace (movieDesc[2])
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star :=
comment
compile

comment

quote

log. Pri

movies

b

return movi

B

s.Find(”.bd . star .rating num”). Text ()

:= strings. TrimSpace (s. Find (7. bd . star span”).Eq(3). Text())
:= regexp. MustCompile (" [0-9]7)

= strings. Join(compile. FindAl1String (comment, —-1), ””)

:= s.Find(”. quote . inqg”). Text ()

ntf (“i: %d, movie: %v”, i, movie)

= append (movies, movie)

es

5 & top250 - star

2,232

it

160
120

80

star

4

o

N
]
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KIVEA |S IR, Wb —idE 7 A REF

1850 expireHours: 36000 * 24,

1851 domain: *. autchome. com en”

1852 IS

1853 thiz. set = function (newCityld, oldCityId) {

1854

1855 aut oHeaderObi. cookies. del (" cityId”) ;

1856 aut oHeaderOb]. cookies. del (“cookieCityId™) ;

1857 aut cleaderObi. cockies. set (“oityId”, oldCityId, expire):

1858 auk cHeaderOb]. cockies. set (“cookieCityId”, newCityId, expire):

1850

1860 hE

1861 }

1862 b

1863

1864 war aurtoHeaderObi = new AtoHeader():

1865 var areafson = [{ “Td": 340000, “Name®: “ZF#", "FirstCharacter®: “4%, “Pirwin’: “arboi®, "City": [{ “Id": 30100, “Name”: “&IB*, “FirstCha
“Mame": "FMA", "FirstCharacter”: "W, "Pinyin': "wuhu", "01dCityId": 9}, { "Id": 340800, "Wame": "%E", "FirstCharacter”: "A", "Pimyin": "angi
“FirstCharacter”: "F', "Pingin": “fu yang”, "0ldCityId™: 4 11}, [ “Id": 110000, “Name": “dKF", “FirstCharacter”: "BY, "Pirgin": “beijing”, “Cit
“Pirgin”: “beijing”, "01dCityId*: 646 }1 1, { "Id": 500000, “Mams": "EEF", "FirstCharacter”: "C", “Pinyin": “chorgging”, “City": [{ "Id": 500100
“0ldCityId’: 648 11 1, | “Id": 350000, “Neme': “IBE&", “FirstCharacter’: “F", “Piryin": “fujian”, “City": [{ “Id": 350100, “Name": “32M", "First

350200, “Name”: "[Bi]", "FirstCharacter”: "¥", "Pinyin": "xiamen”, "01dCityId": 23 }, { “Id": 350500, “Mame": "FM", "FirstCharacter”: “Q",

“Pir

“H#", "FirstCharacter”: "G", "Pinyin": “ganm”, "City": [{ "Id": 620100, "Name": "2M", "FirstCharacter”: “L", "Pinyin": "lanzhou’, "01dCityTlc
“Pimyin”: “guangdong”, "City": [{ “Id": 440100, “Mame®: “["H{", “FirstCharacter”: “G", "Pinyin": “guangzhou’, “0OldCityId": 62 1, { "Id": 440200,

“OlaCityId : 65 }, { “Id": 440300, “Name”: “F*, “FirstCharacter”: "S7, “Pinyin”: “shenzhen”, “01dCityTd": 670 }, { “Td": 440400, “Name":
“Id": 440500, “Name™: “ilsk”, “FirstCharacter”: “5°, “Pinyin”: “shamtou”, “0laCityld™: 68 }, { “Id": 440600, “Name™: “f#(L", "FirstCharacter”:

“IHE
i

070", “FirstCharacter™: “T", “Pinwin’: “jiangmer’, “01dCitvId": 76 }, { “Id": 441300, “Name": “ZEM*, “FirstCharacter”: “H', “Pinvin": “axizhm
“FirstCharacter”: "D, "Pinyin": “dongguan’, “01dCityId*: T3}, [ “Id": 442000, “Wame”: “f ", "FirstCharacter”: "I", "Pinyin": "zhongshan”, “0]
“FirstCharacter”: “G*, "Pinyin": “guangxzi®, "City": [{ “Id": 450100, “Name”: "BT", “FirstCharacter”: “N", “Pirgin": “narming”, “01dCityTd": 57¢

“Pirgin”: “liuzhou”, "01dCityId*: 576 }, { “Id": 450300, “Name": "##°, “FirstCharacter': "G", "Pirgin": "guilin’, "01dCityId’: 575 11 1,

Temizhen’ . “Titw®s 1 YTAT: ROMINN. “Hame®: "EROAY. "FiratCharamter®: “67. “Pinwin: “enmivans”. “01A471twTA%: A LT TTA: RANANN. “Mame":

A R U E
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="tab-nav">.</div>
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® <div clas piclist">r.</div>
¥ <div clas

® :a href="/2sc/hanezhou/as0 Bmsd) ncepilltocsplexbd/™ class="page-item-prev">.<{/a> == £@
<@ href="/2sc/hangzhou/a@ Bmsdescncgpilltocsnlexhd/"»1</a>
<& href="/2sc/hangrhou/ad Bmsdgscncgpilltocsp bd/" class="current">2</a>
<a href="/2sc/hangrhou/ad Bmsdgscncgpilltocsg3exhd/">3</a>
<& href="/2sc/hangrhou/ad Bmsdgscncgpilltocspdexhd/ =4« /a>
<@ href="/2sc/hangzhou/a@ Bmsdgscncgpilltoc rRFxb4{'>5:ja>
<span class="page-item">...</span>
® :a href="/2sc/hangzhou/a0 Bmsdescncgpilltecsplexbd/" class="page-item-next">.</a>
U

</div>

LA UL AT CAAS Ry DU R R A — e R,
PP /2sc/hangzhou/a0 Omsdgscnegpilltocsp2exbd/ , AILLRIN sphd
Ji T R DAY

Sp

IR, AT DUE AT 2 GUEERE, HEABASUE go routine  —y RIATHRIEHLHX

ESRAERR ™ bt A — N, /e 100 75, R —JKizR 101 i

A SR8 I RSO (www. topgoer.cn) 1) #- 435 -



TePIR G2 K T4

“ @ | @ 22 | https/car.autohome.com.on/2sc/hangzhou/a0_Dmsdgscncgpilitocs fL0 L0/
CORETEET | B kK- | EERETHNER f oy E R R

REZR %

D = 0

Mustang 20178 23T {HBEhE FEGRiED) 20018 C 2

¥40.87

FEiFiE - SRR (40 =1 b e

A Schmitzer (0 8 9% G99 101 102
FHIEE (00

ARCFOX (0}

FEr
https:/fcarautohome.comoeny 2sc/hangzhoufad_Omsdgscnegpillocspl0lexkd)

Hetwork  Performance  Memory  Application  Security  Awdits

fizc/hangzhoudel Snsogscncgpilltocspdfenkd/” class="page-item-prev©iocfas

</ class="currentTrl@d: s
<8 href="f2zc/hangzhous s Onsdgscncgnilltocspllexedy - 101 /a8
a href="f2sc/ hangzhou/ s @nsdgscncgoilliocs pl@deybds " - 1824 /2

sl :

®ca href="f2se hangzhouy af Bnsegsoncgpilltecspd@iewndy " class="page-item-next o< I

cigivs
Jsdlv

iy

<t AR E T - -

htmil  bady dw diviow dwCU|ul‘|l‘|glld-lﬁtﬁ:ll@n‘lrlgfll st dln‘CU'nﬁlﬂgrl‘.ﬁ-ls':l-'al!:.'|e dostabrabllcartab-cont  divtab-contentcarab-cont-bax  divtab-content-em.current :.'I't.pégeu

P HAT R B LB A% G p A, s h O — DU R £ U7 1), DAEE N AT RE ) 70 TUBERZ
A% 100 TUBLE 17y TUos AR AT 1, SE AL

KR —FEHHE

TS RBONIE R, HAITEYE HTML B AT

func GetCars (doc *goquery.Document) (cars []QcCar) {
cityName := GetCityName (doc)
doc.Find(”. piclist ul li:not(. line)”).Each(func(i int, selection *goquery.Se
lection) {
title := selection.Find(”. title a”). Text ()
price := selection.Find(”. detail .detail-r”).Find(”. colf8”). Text ()
kilometer := selection.Find(”.detail .detail-1").Find("p”).Eq(0). Text ()
year := selection.Find(”.detail .detail-1").Find("p”).Eq(1). Text ()

kilometer = strings. Join(compileNumber.FindAl1String(kilometer, -1), ”7)

year = strings. Join(compileNumber. FindAll1String (strings. TrimSpace (year),
1), ")

priceS,  := strconv.ParseFloat (price, 64)

kilometerS,  := strconv.ParseFloat (kilometer, 64)

yearS, _ := strconv.Atoi (year)

cars = append(cars, QcCar{

CityName: cityName,
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Title: title,
Price: prices,
Kilometer: kilometers,

Year: years,
D)
3]

return cars
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T #— FGolangl i 715

T H #uhik: https://github.com/go-crawler/lagou_jobs

R URAE P RD, WGl Star, 45 SCERPEAE, KFETLULEEZNE L 1)
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;/list_golang?labelWords=8&fromSearch=true&suginput=

[» (] | Elements Console Sources Network Performance Memory Application Security —Audits a1 @ x
View: Group by frame Preserve log (] Disable cache Offine Online v
er Hide data URLs Al ) JS CSS Img Media Font Doc WS Manifest Other

200 ms' 300 ms' 400 ms 500 ms 600 ms 700 ms 800 ms' 900 ms' 1000 ms. 1100 ms. 1200 ms. 1

Name X Headers | Preview Response Cookies Timing
[ NS EALE CE DA U TN Pl v {requestId: null, msg: null, resubmitToken: null, success: true, code: 0,.}
P code: @
panyAjax.json’ %97 %E4%BA%ACENee. ..

v content: {pageNo: 1, pageSize: 15,..}
|_| oss.htmi?u=/jobs/i < =6718d= » hrInfoMap: {1997851: {userId: 5427943, positionName: "", phone: null, receiveEmail: null, realName: "B&5G4",..},.}
approve.json?companylds=1686%2C302779%2C82991%2... pageNo:
- pageSize: 15
v positionResult: {totalCount: 349,..}
hiTags: null
hotLabels: null
» locationInfo: {city: "Jt®", district: null, businessZone: null, locationCode: null, isAllhotBusinessZone: false,..
» queryAnalysisInfo: {positionName: "golang", jobNature: null, companyName: null, industryName: null, usefulCompan:
v result: [{companyId: 1686, positionName: "GoFFRTI#2/f", workYear: "5-10%", education: "#H", jobNature:
» 0: {companyId: 1686, positionName: "GoFFRTI#2/f", workYear: "5-10%", education:
: 302779, positionName: "golangFFRT#2f", workYear
: 82991, positionName: “Go /Golang T#2Jfi", workYear:
: 167443, positionName: “"golangT#2Jfi", workYear: "3-5%&", education:
: 81107, positionName: "GOFARTIFRH", workYear: "1-3%", education:
i 29795, positionNam Golang FFRTI2IM", workYear: "1-3%", educatiol AR", jobNature
: 41878, positionNam GolangT#2/f", workYear: "3-5%", education: , jobNature:
: 43055, positionNam GolangFF R T#2JM", workYea 54", education: "K%&", jobNature:
: 36162, positionNam: golangT#2Jf", workYear: "1-3%", education jobNature:
» 9: {companyId: 54359, positionNam , workYear: "FBR", jobNature:
» 10: {companyId: 741, positionName , workYear: "1-3%", education: "ZA®", jobNature:
» 11: {companyId: 93760, positionName olangT#2Ifi(0240)", workYear: "FR", education:
» 12: {companyId: 309489, positionName: "GoFfRTI#EIf", workYear: "1-3%F", education: "ZF}", jobNature
> 13: {companyId: 3786, positionName: "Go FRT#2IH", workYear: "1-3%F", education: "#% jobNature: }
» 14: {companyId: 18139, positionName: "Golangft&L#2Ufi", workYear: "3-5%&", education: "#AH", jobNature: "£mR",..}
resultSize: 15
» strategyProperty: {name: "dm-csearch-useUserAllInterest", id: 0}
totalCount: 349
msg: null
requestId: null
resubmitToken: null
success: true

}

false)

", jobNature:
", jobNature: "£HER",.}
jobNature: "2

4/ 78 requests | 25.1 KB / 75.8 KB transferred | Finish: 1.73s | ... l
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Name X | Headers Preview Response Cookies Timing
|| positionAjax.json?city=%E5%8C%97 %E4%BA%AC&need... | v General
|_| companyAjax.json?city=%E5%8C %97 %E4%BA%AC&nee. .. Request URL: https://www.lagou.com/jobs/positionAjax. json?city=%E5%8C%97%E4%BA%ACEneedAddtionalResult=Ffalse

; Request Method: POST
2u=/ =€ = = = s
oss.html?u=/jobs/list_golang&q=667&n=6718d=1688&I=306... Status Code: ® 200 0K

|_| approve.json?companylds=1686%2C302779%2C82991%2... Remote Address: 106.75.72.56:443
Referrer Policy: no-referrer-when-downgrade
» Response Headers (11)
» Request Headers (14)
¥ Query String Parameters view source view URL encoded
city: JtR
needAddtionalResult: false
v Form Data view source view URL encoded
first: true
pn: 1
kd: golang

FTAUFAHEHZ DML D AS L 2
A
1. Query String Param
o city: ERAIITE
+ needAddtionalResult: Z#&FHEARAIMISH, X HEERIA false
2. Form Data

o first: EHE
e pn: UAY
o kd: XREt¥

HZ

Name X Headers | Preview | Response Cookies Timing

|| positionAjax.json?city=%E5. [V{requestld: null, msg: null, resubmitToken: null, success: true, code: 0,..}
code: @
v content: {pageNo: 1, pageSize: 15,.}
‘ » hrInfoMap: {1997851: {userId: 5427943, positionName: "", phone: null, receiveEmail: null, realName: "F&%4%",..},..}
|_| approve.json?companylds=... pageNo: 1
pageSize: 15
v positionResult: {totalCount: 349,..}
hiTags: null
hotLabels: null
» locationInfo: {city: "4t®", district: null, businessZone: null, locationCode: null, isAllhotBusinessZone: false,..}
» queryAnalysisInfo: {positionName: "golang", jobNature: null, companyName: null, industryName: null, usefulCompany: false}
v result: [{companyId: 1686, positionName: "GoFF&ZT#2/fi", workYear: "5-10%", education: "ZA#", jobNature: "£H",.},..]
v 0: {companyId: 1686, positionName: "GoFfRTI#2lfi", workYear: "5-10%", education: "#AH", jobNature: "£H",.}

|_| companyAjax.json?city=%E...

|_| oss.html?u=/jobs/list_golan...

adword: @
appShow: @
approve: 1
» businessZones: ["FA", "JLRAZ", “"EME"]
city: "dbR"

companyFullName: "JtREFZRRERAT"

companyId: 1686

companylLabellList: ["ZiZRE", "RR—2", "3BE", "HHER"]
companyLogo: "i/image/M00/86/41/CgpFT1r0xKOAXsCwAAB1tzB2s0U@5@. jpg"
companyShortName: "EHZ"

companySize: "2000 A"

createTime: "2018-04-23 11:11:55"

deliver: @

district: “@ex"

education: "R

explain: null

financeStage: "D#RALE"

firstType: "HAR"

| formatCreateTime: "3XAIRT"

gradeDescription: null
4/78 requests | 25.1 KB/ 75.8 ... hitags: null

v
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« education: FJjEK
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RFELF, Fr—RE@Epait, VK FRE £51E 3] goproxy.cn F7EE @A
(@aofei) % Go WA ATIHATEE 61 ] (Go Modules. Go Module Proxy il
goproxy.cn) FIFART =,

pary

AR @BEME MR, &% Go Modules [f— IR LFIIMES:, HREIT TAESEE, Fab
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—EHE AR A R EE Y (Module proxy protocol) , i ix ML FRA T LB Go
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« Go Module Proxy fii4r
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o
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» Goproxy 1 [E(goproxy.cn)

Go Modules 4

Go Modules &+

o Go modules (A& vgo) & Go team (Russ Cox) @M — M BB WA BEERIKMEEMRRARE
o  %£%TF Go1.11, KT Go1.12, ¥ETF Go1.13, BMEET Go++

o K GOPATH %

o Optin K&t

o B Wiki /45 : github.com/golang/go/wiki/Modules

The Principles of Versioning in Go
1. Compatibility

o go help modules: 2. Repeatability

3. Cooperation
A module is a collection of related Go packages.

Modules are the unit of source code interchange and versioning.
The go command has direct support for working with modules,
including recording and resolving dependencies on other modules.
Modules replace the old GOPATH-based approach to specifying
which source files are used in a given build.

20d- 4T MAY 2018
Marina Bay Sands Expo & Convention Cenire, Singapore

youtu.be/F8nrpeOXWRg

BHK - Go iE - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26
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MsEI M, H RN T R Go TEMKEE T MR . /£ Russ Cox i H
fEi Go modules Ky, A X LA ALY dep HiEm 2Rk Go BT
RBE BRI ITR T .
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« Go modules IEERININA, REARMFERASAAL, IXAMEIRAE €A S
Breaking changes, K AiE XAIRAIE G2 1X 4 e FI . 2 A2 R ERAELL

RETH:

KA KR SR A CREm Y, BB NI Go modules R TF BB AN E S %
Rt —#F, B RARI ERRA S AR, AR R import path thFHRER, &
WA FRA S AR BB 58 AN F P MR8, th4h, Go moduels #£3¢iH EER go
B M SRS, BAE, Prl3A e 2 A fUBES ZRE, B
AR

# Go Modules A R#

AaAE ECHIREIR) Russ Cox v ABIE, 1R ANZ#RIEM, fiZ Go IXANTH HATQ
Wit EREZHN, HERS AWML ES

Russ Cox it2& Go BMUEMENMN CKEMiZAIEZ /7 Go HIEfE A2 Rob Pike, {HEWT % H
Tt A NS0 B AT LB T T 36 [, AR B e RN T, BT AB IEAE B HT A AL,
AABAERREESS Go AR .

Russ Cox FI/N NREAIAH 250, & il 0 A B2 AR IRy, X it 2 At At —32 1 Go
modules FIRE&HLRE I A2 KIEH MmN . EARZPRAER, HFLHIEYTH Go
modules RIFFHH AR, FrLOX R —ERE LK " R R, 200 LR
UE—NIH B N — s — A7 A AR R

B2, w1 Go modules BLAEALK I Go 155 I —ME AW 7 4L

GOPATH
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Go modules HHLHIH Iz —ti& N T itk GOPATH ) la) R, tmiAE 4 T &3 GOPATH
T

Opt-in

Go modules &4t T Opt-in B, SZREMHN, AHHAMH, AlbR. ERERRIRA
FHE Go2 ismblfE M 1.

“module” !'= “package”

B S EEAE, g s meq”, W2 “module” 1 “package” XN ARAE FFA L
W, A& AT IR TR LR, B g5 e, BN ET B, A B 2
My —AEEAN BT FES

Go Modules #H%B#:

Go Modules f&4v

o TAFRIFHELE:GOT1TMODULE

o 5#BNIFETEE  GOPROXY. GONOPROXY. GOSUMDB,. GONOSUMDB #1 GOPRIVATE

o 2 MBS Go module proxy #1 Go checksum database

o 21 FEEXH:go.mod F go.sum

o 1M EFEEEFHH:gomod

o  WNEEJLFAEEMFHSE:go get. goinstall. go list. go test. go run. go build......

o  Global Caching: @11 B #94E RIS R IR A R &7 R IX 27— 13 )L Bk npm BRIF3E &)

B - Go % - Go Modules, Go Module Proxy #1 goproxy.cn - 2019.09.26

go.mod

module example. com/foobar
go 1.13
require (
example. com/apple v0. 1.2

example. com/banana vl. 2.3

example. com/banana/v2 v2. 3.4

AR A8 P H R SCRY (www. topgoer.cn) 4 - 469 -
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example. com/pineapple v0.0.0-20190924185754-1b0db40df49a

exclude example. com/banana vl. 2.4
replace example. com/apple v0.1.2 => example. com/rda v0. 1.0
replace example. com/banana => example. com/hugebanana

go.mod &5 H 7 Go moduels (K35 H Jr b 20 ) e B ZL ) SCPF, B 7 EETIE (i
HIEED MoeERE, BT — M ahak, HArALLT 5 N3hid:

« module: - AT H MRS 1Z

« go: FAITHETHN Go M.

+ require: FT B —AMREE IIBROR

o exclude: FIT M EH PR —ANREE IR RA .
 replace: H TR —/MRESFRAE H )y 53 oh— MBI o

KHEFHGRAEAN BT B EHRA T, ASNUEBRIRIZ  go $version . HAETM
Gol.13 WY HERE, & HEMRRIER, ERERARKRE B A ERKIEM.

go.sum

go.sum ZFLLT bl dep 1 Gopkg.lock BJ—3C M, EVE4IE F] 1 24700 H B Ak
FRE TR A, FHE T AR A () SHA-256 M7 {8 LL % Go 7E4 Ja 3 i AR E 13
BT A A58 1 S S A ke e A AN 2 e B o

example. com/apple vO0. 1.2 hl:WXkYY16Yr3gBf1K79EBnL4mak00imBfBOXUF9V1280Q=
example. com/apple v0. 1.2/go.mod hl:xHWCNGjB50qiDr8zfno3MHue2Ht5sIBksp03qcy fWMU=
example. com/banana vl.2.3 hl:qHgHjyoNFV7 jgucU8QZUuU4gcdhfs8QW1kw680D2Lag=
example. com/banana vl. 2. 3/go.mod hl:HSdpIM;jZKSmBqAxg5vP j2TmRDmfkzw+cTzAEIW] jheU=
example. com/banana/v2 v2. 3.4 hl:z1/0fRA6nftbBK9qTohYBJ5xvw6C/oNKizR7cZG1l3cI= exa
mple. com/banana/v2 v2.3.4/go.mod hl:eZbhyaAYD41SGSSsnmcpxVoRiQ/MPUT jUAITIOT9Um7Q=

< >

AT UG B — MR BER AR R REA W1 R P b

example. com/apple vO0. 1.2 hl:WXkYY16Yr3gBf1K79EBnL4mak00imBfBOXUL9V1280Q=
example. com/apple v0. 1.2/go. mod hl:xHWCNGjB50qiDr8zfno3MHue2Ht5sIBksp03qcy fWMU=

A% N Go modules FT IR ELE S zip J5 T hash {H, 11 f5& NE*T go.mod )
hash fi. ffi1PE, ZEAREFRNAZE, ZAME RFE go.mod hash.
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WA 25D S AELE zip hash W, 522 Go A AE & FIAS B REANBLER i A (1 B ik agh 2 44 s
‘B zip hash, #t& HBIALELE zip hash, HAE7E go.mod hash [{1E# .

GO111MODULE
XA B 2 E Go modules TR, FEEAGLLFSHL:

« auto: HAEWHEE 7 go.mod XI5 H Go modules, 7£ Go 1.13 3R ZEA
B, £
: golang.org/issue/31857.

o on: LMifiH Go modules, #HEEWE, R KRBATHIENE, ik GOPATH MUILEk A
5

o off: ZEH Go modules.

GOPROXY
RASNEAE LR T E Go BB, TEEAT:
o ERMERDMUIEGES “," 73EIR) Go module proxy FiIFE (e H#E)

o YEM: HTE Go 7E 5 LLH U AR I BE 48 i BS AL Ge ) VCS T B AR s U
B eiA— B0 https://proxy. golang. org, direct , {HIRA[{E
proxy. golang. org  fEHETCIEVII, MUMEVERH  goproxy.cn  fERNE
£, WTLIATIER):  go env —w GOPROXY=https://goproxy. cn, direct

o WEN “off” . Ik Go f£)5 2R/ {E HE /7 Go module proxy-.

WIRIZE i, 3RATAT LR I ) £ g “direct” , B 3CHHAEAWE. Hszis &g
“direct” NFFRIERAT, H T4 Go BIERIBIHRA M E L LI (E i GitHub %§), 4
%)%+ E— Go module proxy iz [ 404 5 410 £5iRK;, Go HENZRHEFHIF—
A, B “direct” W EIYE, B0 EOF A1k +9H 244l “invalid version: unknown
revision...” 1% .

GOSUMDB
EHMEZ—1 Go checksum database, HTf# Go &+ U R A (T5 16 & IR Hi HUE

ZfIE Go module proxy H7HU) CrE Rz B AL AR A i R A Bk, i n] DS “off” RIZE ik
Go TEJa SL#EE PR IR H AR A
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S <{SUMDB_NAME>+<PUBLIC KEY> .

# 2: <SUMDB_NAME>+<PUBLIC KEY> <SUMDB _URL> .

PWAHENE:  sum golang. org  (ZFrRABA IR L1 fE S KDY Go ST ERIMER 1
FFFRALEE) o

Al # Go module proxy fA# (¥ I.: Proxying a Checksum Database).

sum. golang. org  fEHFETCIEVT I, #Om E VO GOPROXY # & N
goproxy.cn , AN goproxy.cn W FF{UH  sum golang. org .
Go Checksum Database

Go checksum database FZ TRy Go e MEATIE k7 B B UGS fAET: Go FRHLR
A, HAEH (&) MTAENSE ) K-

Go Modules &t

Go Checksum Database

o Hi& notary, EHMEANRSE
o RiP Go MIRMAS R | o get go.dog/breeds |
dft p/go.dog, @ve.3.
R B51E Go AMETIESL (4145 Go module proxy) SR T & . $GOSUMDB/ 1ookup/ o9 dog/breeds@ve.3.2 [%r;:l;s;r:J
T HAE R A, B AT B AR ER go.dog/breeds v@.3.2 <hash>

go.dog/breeds v@.3.2/go.mod <hash>
o  Proposal: Secure the Public Go Module Ecosystem

80
command
<STH>

$GOSUMDB/tile/8/0/005

o go help module-auth:
$GOSUMDB/tile/8/1/000.p/59

The go command tries to authenticate every downloaded module,
checking that the bits downloaded for a specific module version today [... more tiles]
match bits downloaded yesterday. This ensures repeatable builds
and detects introduction of unexpected changes, malicious or not.

BME - Go ik - Go Modules. Go Module Proxy 1 goproxy.cn - 2019.09.26

SR MR /M EE AT LAFE Proposal: Secure the Public Go Module Ecosystem, H##
A HHEENLS], R AR R R — S, AR go help module—auth R — AR R

GONOPROXY/GONOSUMDB/GOPRIVATE

XA AR B AR P A E O 7 RAE R, a2 A 1 1 GOPROXY f57E 1) Go
module proxy i GOSUMDB 1§ Go checksum database Ji%ij in) 3 B (147 5

o EM=AMMERZ - ADUSEOES " ARSI TS, VLRSI path.Match.

A SRS A% H R SR (www.topgoer.cn) f - 472 -
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« M GOPRIVATE BoN%eik, E{E¥1E N GONOPROXY Al GONOSUMDB fERIAE,
JIr AR WL f (R 48 34 02 A 72 Hl GOPRIVATE.
FEAE I _EoRE, Eiln GOPRIVATE=*. corp. example. com /R B 4% LA
corp. example. com B F—23H4% (W1 teaml. corp. example. com ) NHTERHFIEEELIRA

#HEALZ L Go module proxy 1l Go checksum database, 7 ZE & 12 A
corp. example. com  A<Ef,

Global Caching
XA ETERE N Go modules 4R EHE I, WF:

o Rl MESAR AR R — 1, FTE AL A

o HETHTA R AKIEIIZAFE  $GOPATH/pkg/mod A1 $GOPATH/pkg/sum  F, Ak
BUK A $GOCACHE/mod A1 $GOCACHE/sum  F( FTRESTEY  $GOPATH  #ikik
J&)o

o FLMEA go clean —modcache EEEFTH CLEAT IR AL .

$AME Gol.11 2 J5 GOCACHE ELA R R rit By off 7, JABFK UL N T HIBHUR A 7
ARLE M5, LR K BE% R M S

PoETH M EZE Go Modules

o F—I FH4F] Go 1.13.
o B0 ik GOPATH MRIHE T 584k, F—B AR K.
o &% GOBIN B4 (W[i%) :  go env —w GOBIN=$HOME/bin
o #T7F Go modules:  go env —w GO111MODULE=on
o % H GOPROXY: go env -w GOPROXY=https://goproxy.cn,direct # fEHEZ
WA, BB R BRME RS T .
o =P (RNE): IR E AR B R A B A LRI A IUH
o VU EARIE M H R FHAT  go mod init <OPTIONAL MODULE PATH>  DAZERE
go.mod ff.
o FAUP BINEVURR S L FTE AR 2 E— TR

THBE go get ITHRIHZR
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e« ' go help module-get Ml  go help gopath-get 43%]% T fi# Go modules & Ffl
AR JEHBFOIRE T go get 1T R
o« Fl go get  PLEUH MM
o FiEURHTIIMCAS (L5360 tag):  go get golang. org/x/text@latest
o FHL master 4 HIEHT commit:  go get golang. org/x/text@master
o #iHl tag N v0.3.2 ff) commit:  go get golang. org/x/text@v0. 3.2
o FHL hash &y 3420231 f) commit, A SHHH A v0.3.2: go get
golang. org/x/text@342b2e
go get —u  FBTILA MK
go mod download  F#k go.mod ST F& A i AT AT
go mod tidy  EEFRILA MK
go mod graph  EH A ML
o M gomod init A2 go.mod A (Go 1.13 HrE——Af LA go.mod
PEI) A 2)
e i go mod edit  4w%E go.mod 1
« | go mod vendor FHIAE WA K (4555 E Go modules IEfE# AL Vendor (%

H H H OH

e 1 go mod verify RIE—MEHE AR LIS
X EAEZBA P AR,

o i A4 “fil hash 24 342b231 1) commit, &SN v0.3.2" B, X
SN BARIRATTW E TR @342b2e commit, {HZK A Go modules £ 5 tag #H4T
SHEE, RN commit 5 tag A CEE, NFATE,

o B NHAAEUUEN  go mod vendor , PN Go modules IE£E#4L Vendor ()
RS, IRATEE Go2 ML 1.

£ Go Modules B8 W5
1 AWBEREBEHT Go Modules
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o
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{8 Go Modules B8 MBI (F1 1: HIE I E 2&EH T Go Modules)

o g, £ Go 1.13 &, — B REFE T go.mod X, BERAIFEFH GO111TMODULE A7 off, #4 Go FL
K RXATE B A Go modules
o AT —FHKEMARFXAHIEGK, BILARSF GO11TMODULE %E A on
o goenv-wGO111TMODULE=0on
o B, BUATARAES go.mod X, B GO111MODULE J on, B4 B —RAIEKFDAET Go DA MKHEE FH
HERFTRZMERRA, ERFFEBINER go.mod ¥ (UATSBEEIAER, Go 1.13 T )

M - Go ik - Go Modules, Go Module Proxy 1 goproxy.cn - 2019.09.26

bt 2: B3 Go HIEDTE

{2 Go Modules BY&E:& LA (31 2: EH Go M IREE)

o HEGo1.13hEENRETERTEMERE, FA Go1.13 BiFFAAIR Go ¥ MIFET S HEHTH go env
-w B, thnA4T go env -w GO111MODULE=0n & 7E SHOME/.config/go/env 34 HiB 1—1T
“GO111MODULE=0n"

o {8 goenv-w FEEEMUREGHHER

o FTUBAREAFRE Go 1.13 BM—RIFET M EE A XML, LLMBRRREPATH R Go HXMIFETE
£ FEMAgoenv-w EER

o  os.UserConfigDir:

UserConfigDir returns the default root directory to use for user-specific configuration data. Users should create their own application-specific
subdirectory within this one and use that.

On Unix systems, it returns $XDG_CONFIG_HOME as specified by https://standards.freedesktop.org/basedir-spec/basedir-spec-latest.html if
non-empty, else SHOME/.config. On Darwin, it returns SHOME/Library/Application Support. On Windows, it returns %AppData%. On Plan 9, it
returns Shome/lib

If the location cannot be determined (for example, SHOME is not defined), then it will return an error.

B - Go 7Risk - Go Modules. Go Module Proxy # goproxy.cn - 2019.09.26

XHE PR Gol.13 ¥ T go env —w  FHTEANMELE, BN
os.UserConfigDir  FrRFIMIEKE, FEEEMNLE go env w  ASHEE,

bt 3: M dep. glide ¥ Z Go Modules

ARSCRS fi T s R SCR (www. topgoer.cn) 1 - 475 -
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£ Go Modules B} E:& AT (31 3: M dep. glide FiFF#%E Go Modules)

o 7E#4T go mod init <OPTIONAL_MODULE_PATH> B, i1 H#1EREE T Gopkg.lock, glide.lock FEZMIKHEE
B4R, Go £ AENATEEMIRHRAIE BRHEEF ERK go.mod 34, LRI MK ET A2 EEERA,
HARKRLIT Go module proxy, X2 Bug, i#¥I:golang.org/issue/33767

o THESHIEXS Bug fFE Go 1.14 hifiE &, HINEEE A

o IGETRIAERINERTSEIRER go help go.mod B IEEHIHMFEHEIE— 1 go.mod X4 (AU R @ & 5H — TR
), REBEHIT go mod tidy KH#HHIF 4 IE go.mod X4, X#ILEE A LLE Go module proxy T

B¢ - Go ik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

XHEFEEEMNAA KR BEEH T H (dep/glide 2) #HTiT#N, KA BUG KL S5
At GOPROXY FARHE, f# U iEA W R A

o FE)EIE— go.mod XA, FHAT go mod tidy #EATHNE .
o LAREE, M4 TAEH GOPROXY 1.

5l 4P EAAE R

{5/ Go Modules BH & JLEIEL (41 4: RIERFA R TELR)

o EIAA 3 Go module proxy, ttin proxy.golang.org #1 goproxy.cn #82 TAF EEET A BIFAE #ER A

o BM#ER{E S Go module proxy, Hiih 245 GOPROXY & & X T direct, RHEEKIAE R T Go th2XEMERAY
FAERM, W : golang.org/doc/fag#git_https

o fRAMEREIHEIEYIRI VCS RLERIT A, HinfEA Git RF7E SHOME/ gitconfig X HiB N :

[url "ssh://git@github.com/"]
insteadOf = https://github.com/

o 3 GOPROXY i&&E—" fallback i£1 (451 F#IET— 1 404 B 410 AR EEIER T —, B direct FEIR
iR E B B RATE R EY)
o goenv-w GOPROXY=https://goproxy.cn,direct
o AILLETIRE GONOPROXY 5 GOPRIVATE X #E{# Go 7EH BRI LEARERATZ2H Go module proxy

B - Go i - Go Modules., Go Module Proxy #1 goproxy.cn - 2019.09.26

X T EARW R RAIR S, W
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o GOPROXY AV H BUEAT N IR B, FT EARTBCL, 2 A PR )
o GOPROXY [ 1 Bt EBACEE Ak LLAN, 3B Z 80 “direct” FpoRbriR A ml LLR S
AT o

5 5: EHHA KSR

{% /A Go Modules BH 18 WAL (41 5: BRI A BITELR)

o goget-u
o REFEFIEER BT R

o goget-u./.
o BIAEHHAEFERMABER, ZBBT 2T
o goget-u-t

o FEMHRRAKLEHEIEAR BEETETIIX
o goget-u-t./.

o RHZRIIEHAAEFERUAMARR, EEET LUK
o goget-uall

o HEHAERR, HEER

BHK - Go Wik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

B 6:ERAS

{5/ Go Modules B @ AT (31 6: EhRAS)

o BRT vO M v1 A ERRAS SRR IR R R A R AT

o Go £¥F example.com/foo/bar 1 example.com/foo/bar/v2 {1l J3 5 & A~ [ B P M 8 5R e it 1
o —AEFAIERNEFE S M AEFRNERASHARER, BERFM

o goget-u FREHERAS, MFEH, FEFNERRBEPINESABE

MK - Go ik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

Go Module Proxy f&j4
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Go Module Proxy &4y

o HKPXERIRAEE

o IOHRIRRRAR IR |_go get go.dog/breeds |
3 $GOPROXY/go.dog/breeds/@v/list
o fNiRILE KM EE \ s Proxy
\ v0.1.0, v0.2.0, v0.3.0, v0.3.1, v0.3.2
s Y 4 i
o {# Go fREXT VCS Rk g0 ’ $GOPROXY/go.dog/breeds/@v/ve.3.2.info
commant
o R LT B B F RS R RAE EAEE MR 4% break 32 {“Version”: “v@.3.2”, “Time”: “2019...”}
o  #1k Vendor #& $GOPROXY/go. dog/breeds/@v/ve.3.2.mod
o go help goproxy: [Fetch .info and .mod files of
dependencies]
A Go module proxy is any web server that can respond to GET requests for .
URLs of a specified form. The requests have no query parameters, so even $GOPROXY/go.dog/breeds/@v/ve.3.2.2ip

a site serving from a fixed file system (including a file:/// URL)
can be a module proxy.

BEHK - Go ik - Go Modules, Go Module Proxy #1 goproxy.cn - 2019.09.26

EX KGRI T Go Module Proxy FIfER (EIZE) , PARHXT MMM HiifeE (K
), BXEPMAEET LA EER — R

Goproxy #E(goproxy.cn)
TEXHETENA T Goproxy HIsZE#/ELL KL goproxy.cn f—%& Q&A Fl i, nF:

Q&A

Q: WRHE Go EFHXEEMHITE KK Go Module Proxy &/EAFE?

A: 7 Go 1.13 *f GOPROXY #ll GOSUMDB XN AF E#A 178 EJCyk U5 A BN
i, REILSE golang.org/issue/31755 H1%% 7555 ilid, (HiZAA Lk AmATHER Go i
SHRF G —DRERNBITTE . FTUNSLUEHE MR E A Go 5 R#H, REZ #
7 Go modules f1, #AFLIEEH GOPROXY 1 GOSUMDB # fEIEH ] Go i
R, AT AR — A ) B AR TP AR AN Sk (R B e 1K MEE = A ).

Q: IRAIE Goproxy FE(goproxy.cn)EEFHE?

A: HSTEREEE, S EEy B Y K7 golang.org/issue/31020 HiERk Go
team feAEIpEEE RIS 1Y) GOPROXY B4 B BRMAE W LAFEH [ IEH Vi A, {H Go team
Ut TRE N S1, A R E T BIE goproxy.cn S & . BEARAIBE LA, ARIEA 15
BECHT, AANE, B8 TiERE UG et i Go i 54 Go modules fiif
Ko

BRI EA 20 FFR(EA S G180 A Gk CEO ¥ralff)ikt 7 IITH €14 goproxy.cn
FARYE:, ARIEE KABEREK, HEE B UL TREE BT — 285 S AT 7 RAE
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PIFRTR IR B AT NI EBRAE S BRI, BrBAIE TR SR — ELBON-E
Fofsctk, —HBEAERKDNNR 5548 £ BERH IR goproxy.cn #8di 17, — FFHITIR

BT, ERI0, RIEEA EIRBIXMIH HAREN ARM. DAREATE 1, 75— HKiix
MHHMAZ T, BHBR AL, s KEORA B ER K. B A EM-L4 2
1A%, goproxy.cn B T L s, HEEERGHES T X,

Vi)

1Pv4 goproxy.cn @zt @+E @ens OUH @sH @EH @ixn @mnzH @xwH Ping LR
=651 B/ B Ty
E37] AES(REIEL) 0.2ms/ BT EiN(cambo.host) 360.8ms 25.6ms
183 ZHER(hcen2) 3.3ms/T %M HI(#E)) 35.8ms 15.1ms
Bl Fi2(Bxi) 6.7ms/ER(BE) 27.7ms 17.2ms
B )l ER(RE ) 1.6ms/FES B AST(XRE) 66.3ms 27.4ms
&7 IR MNERE) 9.0ms / BEEOKXHE) 49.9ms 25.3ms
#dt LB EL) 0.2ms / ARGITHIEFEME) 45.4ms 24.0ms
2 LBAEE) 1.0ms / ILEFS(RRE) 48.2ms 20.1ms
h MR EE) 5.4ms / FHAM (REME) 58.9ms 20.3ms
Fit T THUL(BIE) 19.6ms /| EHEEEET) 57.7ms 33.3ms
(B BFERER(ERE—X) 13.8ms / S EAFFERE) 66.3ms 41.7ms
il ] DIIEE(ERT) 1.5ms / BMBMEHT) 58.5ms 26.6ms
BRE GEAILGEERE) 0.6ms / Fillhke) 155 6ms 27.9ms
& > 250 M ENR(ETE) 0.4ms/HIEEED(cambo.host) 360.8ms 15.3ms
88 =o5-2%0 B BAFIKE 0.4ms/EERE(VULTR) 146.5ms 22.1ms
150 - 200
100 - 150 e BAELMPIETE 0.2ms/ B BRTHI &SR 265.2ms 48.9ms
: Z;m M EEFEREVULTR) 0.3ms/EEHRS2(AMAZON-LIGHTSAIL) 97.2ms  34.9ms

BEN BERAZRT(GCP) 3.7ms/FIiRER E BT Hf(latincloud.com) 145.0ms  50.9ms

KEM TRAFIEEE (xtom.com) 0.7ms/RAF T IS 52.6ms 15.1ms

» Goproxy F'[H (goproxy.cn) & H i+ [H H& AT 5EH Go module proxy (HEAZLEH L H
=)o

o NTHE Go iEFIFRERESITN, LI GOSUMDB HIERME, Zid 45k CDN fni%,
A, AT R REA B SR TT R I T, IR AT A AR

o Hh b AR SZAG UK 2 IR S5 SRS B A 2 e S SR A IR Bt SRR I TR R AR E R E .

o At APETI RSN Go iBFITRERME A 1. WTEER. Rff SELM HE T
CDN g Go module proxy.

o WA CHLFAHITTHE (PICP%110373775-56).

B
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Goproxy H [El (goproxy.cn)

Goproxy 1 (goproxy.cn) #1EF| 2019-09-25 KRS

FiEEERKX/NER T 568.88 GB

BLE7F 278,737 MEBRIRA

0-10 MB BRI AR ZIP X 4£% 262,615 1

10-50 MB AR BRERAR) ZIP XX #4£4 15,580 4

50-100 MB IR HAR AR ZIP X #t% 451 4

KF 100 MB #UHERERAR) ZIP X#EHEF 91 D (FAA . MNESERBEEMKRILTE? @)

B¢ - Go i - Go Modules. Go Module Proxy # goproxy.cn - 2019.09.26

BEAL IR EAFAE DN, BB AR, i —BokIFHIE I AL E 2R, 0-10MB,
10-50MB Gk, iR R, (H2 KT 100MB BRIt tb 5K 1o

Goproxy H [l (goproxy.cn)

Goproxy H1[E (goproxy.cn) £ 21 KNI E

2019-09-04 = 2019-09-25(15 T~ ITH)

4T 12,369,839 ifK
Hi5T 444.18 GB MR E
I& (&35 157.37 Mbit/s
FHIEETFE 95.20 Mbit/s

B - Go ik - Go Modules. Go Module Proxy 1 goproxy.cn - 2019.09.26

Bei EEE R T — NIE W] goproxy.cn BRI B I, FARME Ak SOk, (A3
W,

Q&A

Q: WfTfER Go 1.13 M GitLab MBPURRIRAR BRI, Go fHiRHRRIRMEMEAI
TR B iR A S5 RBUE R 4 B i S EN SR T H 19 A 2

AR F s BRSO (www. topgoer.cn) # - 480 -
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A: GitLab & goget MKER  <meta>  FRAAELLYFRE, S Go 1.13 &R T
FEER ) HAR A2, XA Bug, HEULE GitLab AR B E 17, HHMNETUE
https://github.com/golang/go/issues/34094 ixA™ Issue. RJ5 H #i MY IMERITE R T T+
7% GitLab BIRRASL, B0 LLS2% https://github.com/developer-learning/night-reading-
go/issues/468#issuecomment-535850154 X4 & .

Q: A Go modules 7T LA FEHEHF—MEREI A RKIHANBRE A PRE BITHRAE
SRR G?

A: ATTLLY, Go modules A AT LRI A — A BEH AN R i B4 Bl 2 AN KA (ERRA
SARMED o A LLEBHK#E foobar@vl.2.3"">example.com/foobar@v1.2.3
v2@v2.3.4"">example.com/foobar/v2@v2.3.4, P AMATRIESEE4E (module path)
AFl, Go modules #E ERAS AR vO 53 v1 B, A4 FRAS 4200 kb B AE
BRI, (A2, RN ABAEE Z AR RA SRR Eeanan SEAREL A (R B
TR B AR C, HABHE A BRI 2B C 1) v1.0.0 WA, SRIEHEH B EAEAMmT
FEH C 1 v1.0.1 A, B4 Go modules £tk A ¥k AIAE: C 1 v1.0.1 AT
AR A 1) go.mod SCAFHHRII v1.0.0 fRAS

X2 N Go modules W R EFRAGAAR, AT R LB AR H o). (H2&
WRRH T RS R S8 H Break #5817, 4 Go modules #t4: Fallback #| F—4~Z K]
AR, EEandE Al T 4 1ot 2 Fallback 3 v1.0.0 A,

Q: 7 go.sum S i—MESISAR Hash BERECEH AWR FLRM G, AW
TFRE&FHE—1T?

A: JEFEERT, 75 go.sum SCHH I — MBI AT Hash RIGEHE S HWAT, Al—17/2%

BB ZIP SCfF ) Hash &3 EE, 5 —1T21% 881 go.mod U/ Hash B34l . (H2
A B N H 2 BT 1) go.mod U Hash BEGEE, A& itk ZIP

YA G Hash KIGEHE, X MEM K EE Go modules H5E R4 RTX AN H 584 A F
AR, MRAWAS T EOXE R ZIP SO, BT DA A B AR Hash RIS IRIE, HFRE

XHZAEEL) go.mod SCHEEH Hash fIGARIERI ], [N go.mod /2 HEEN, RN
HIT H AR I i 2

Q: BAREERAMVIE—T go.mod FH K replace hHEIKIT N R FHEE?

A: XA replace il FI1E R — AN BERA " B4R 73 Sh— AN B A, IX R “RREHR
ARFREEURA (module path) " 2[RI &, “=>"FR IR 5F BT T P 2542 1 25 40 1) “ RS L i
AU REHRERAR” S TH )N AR B H AR R R AR E’JF)?EiHJ, RPEgfE, XA AT DLAZ
—ANA RSB ARG B AR, AT DU — N ARG A R AR, BT DU — N iR 4R, (B
XA BRI I A SRS R IR I H AR AR SN2 (|mport path) "I, RYE K
“RNERAR I AR AF DARE e BRI AN H AR AR AR B R AR AR AT

FAANFEER, Go modules BRI “SABAE" BEMXMKAEN . 201, R A
12‘2%71‘%& B, H:L‘l[l*%ﬂ% B 1" T%ﬁ%ﬁ%ﬁ: & example com/b, AJEEIEMME IR for"E
5 H—1 mfb=>/b, AJE/EIH A B
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TR Go Modules # goproxy.cn

iR 3 NEE L B /2 import”example.com/b”, 1A import”~/b”, FI T TIERZ Go
modules #HAREBN5ER T 1.

SRIGELRIRAE 2= 23] T, exclude A replace X §ANEhia RAEH T 2407 EAH, k2
MHTIH , T AT A R L AR AR R A A R B T RS B AN AR AR 1, Go
modules i 2 2 MRS 1) BB AR 22 4 IR B3 A5 15 3 IR AR B i A

AT, i E A B 7B B B C, ARJEHI B B 7B C, B4
PREETHE A F1f) go.mod 1B replace c=>~/some/path/c /&= R &mmiH A B K
RAG T, Tk B BT R HE IR replace Z BTHIIRAS €0 AR E e pl i
~/some/path/c ix4>.

ot

7t Gol.13 kA5, #fih Go modules 1 Go module proxy [ ANHSRRE , 45 1E &Mt
BB IMKAEE S, AR A QTR T U “st, RS X — Ik (Go
Modules. Go Module Proxy #1 goproxy.cn) HIFiAR> =, B KA SR L. WREEK
FICA A2 VB R, WO B KT i

wJa, B goproxy.cn WEHIALT (@-t4Fm M @AM &) X E Go i 54 XA sk
IES

BE—2

* night-reading-go/issues/468
o Bifi: [Go %] % 61 ¥ Go Modules. Go Module Proxy F1 goproxy.cn
« youtube: [Go #i%] % 61 # Go Modules. Go Module Proxy #1 goproxy.cn

A SR8 I RSO (www. topgoer.cn) 1) #- 482 -


https://github.com/developer-learning/night-reading-go/issues/468
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Go Modules &z A

RFELF, Fr—RE@Epait, VK FRE £51E 3] goproxy.cn F7EE @A
(@aofei) % Go WA ATIHATEE 61 ] (Go Modules. Go Module Proxy il
goproxy.cn) FIFART =,

AR @BEME MR, &% Go Modules [f— IR LFIIMES:, HREIT TAESEE, Fab
A BRI AR E Z 0 28 KK, RIA T HRARICE, FRRE M AZ X0E Go
B, RHEENE zoom ELEIENT AT Go MKRMBRTE, B0 KEAH i,

Hil

Go 1.11 #EH itk (Modules) & Go B F HREFTH T —R#i BRI, HARL IR 6 B
filt iR T7 ZAE13 Go 1h E WA THEN AR S B S — MK 4T, (Deptopia) . BEE B
—EHE AR A R EE Y (Module proxy protocol) , i ix ML FRA T LB Go
B (Go module proxy) , tmh/e ke .

i(ll3

Go 1.13 kA etk 7 RE R e, B DUBH Bk IERUZ X R Go 1.13 KA T K # fe
BHERGER KAR . TAE7E T, Go 1.13 1) GOPROXY Mg &4 T — MEFEK
BTV M B BRIAME proxy. golang. org  , £id KZKTE golang/go#31755 Wi ZIRI
1w A AT RRER BT T AR REI0 . & Go L HIBMISR ek N E TR
B AR — AN AT [ OB U5 ) 1) B D7 AR

NTAEFEM Go &S PR G REE At AT I &, AN 7 IR R A

goproxy.cn , FHARE AT EAMHF FHAMM K Gopher 14— AN 2y, I 5
1. RREAELEN HZ 5 CDN JE R EE . mT CATIUL A K2 8 T b, Al Go iE & IF
R AR D) N AL R N AR R

WP Go 1.11 1 Go 1.12 i i TR A TR AR EYVIA, B4 Go 1.13 4RI LAICHH
HFFUETECCE o AR IR G SR R A rT A P B ER AR B, DARAE S AT TS FH 2 0 388 L)
bu, PR POERE A CRIRAA B, R A AT BT

goproxy.cn  LAREMHILN T E Go i F T K F Kl B EAEM AL

Hx

« Go Modules f&/r

o PETFIH 2 Go Modules

« i Go Modules i #i ILIHT
o bt LW HZG M 7 Go Modules
o ¥i 2:E ¥ Go MBI E

AR SR8 s R SCRS (www. topgoer.cn) i 4- 483 -


https://github.com/aofei
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o ¥ 3: ) dep. glide iE# % Go Modules
o UT A:hi U A B
o T 5:HUB LA AR
o ¥ 6: FERAT
« Go Module Proxy fii4r

» Goproxy 1 [E(goproxy.cn)

Go Modules 4

Go Modules &+

o Go modules (A& vgo) & Go team (Russ Cox) @M — M BB WA BEERIKMEEMRRARE
o  %£%TF Go1.11, KT Go1.12, ¥ETF Go1.13, BMEET Go++

o K GOPATH %

o Optin K&t

o B Wiki /45 : github.com/golang/go/wiki/Modules

The Principles of Versioning in Go
1. Compatibility

o go help modules: 2. Repeatability

3. Cooperation
A module is a collection of related Go packages.

Modules are the unit of source code interchange and versioning.
The go command has direct support for working with modules,
including recording and resolving dependencies on other modules.
Modules replace the old GOPATH-based approach to specifying
which source files are used in a given build.

20d- 4T MAY 2018
Marina Bay Sands Expo & Convention Cenire, Singapore

youtu.be/F8nrpeOXWRg

BHK - Go iE - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

Go modules (#7£ vgo) +& Go team (Russ Cox) &I — BRI KIE T RMHE 2R
W, ERM Gol.11 —FIKAN, 7€ Gol.13 i 7 KEMMRILFIEE, HEiC&BE R
AN, R Go modules, {HIGMERELE 1.11/1.12 fRARIUE, 5212,

=EARET
SR
FEOF R RALBE, 0 Go modules e & WA kI, LI

o ZHI: KREHMHAIEL Go modules Z At —/MY dep FIIiH, EHZ Go M—1E
MsEI M, H RN T R Go TEMKEE T MR . /£ Russ Cox i H
fEi Go modules Ky, A X LA ALY dep HiEm 2Rk Go BT
RBE BRI ITR T .

SRS A HB R OCRS (www. topgoer.cn) - 484 -
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o JEdk: WEARBARFEERONHAMFER S, Russ Cox UL EHEH T Go modules, X
FSE AR TZIR, EHEXIE T#. KK 2N Go team SEAER RHHIE. KM
T BEAEMFAAIT — A . AL AN AR 2 AFEM LR Russ Cox KA, &R e
PR TT R LA E MR W, WiIRfEH 2 B 7 Go 1HE I Tl 23 1
FoAh 15 5 A8

B
M A B SR A 3 SO RRCA 2 ) I — R R R BE AL 1, T

o Go modules R BN WIRARE Tag BA BIEE ALRA IS4 C 2 ZIEIRT Tag, A5
MRAERIK) Commit I E) R 73 A 7 9 PR AE B MEE A5 1 SRR #2 f FO RR AR 5

« Go modules IEERININA, REARMFERASAAL, IXAMEIRAE €A S
Breaking changes, K AiE XAIRAIE G2 1X 4 e FI . 2 A2 R ERAELL

RETH:

KA KR SR A CREm Y, BB NI Go modules R TF BB AN E S %
Rt —#F, B RARI ERRA S AR, AR R import path thFHRER, &
WA FRA S AR BB 58 AN F P MR8, th4h, Go moduels #£3¢iH EER go
B M SRS, BAE, Prl3A e 2 A fUBES ZRE, B
AR

# Go Modules A R#

AaAE ECHIREIR) Russ Cox v ABIE, 1R ANZ#RIEM, fiZ Go IXANTH HATQ
Wit EREZHN, HERS AWML ES

Russ Cox it2& Go BMUEMENMN CKEMiZAIEZ /7 Go HIEfE A2 Rob Pike, {HEWT % H
Tt A NS0 B AT LB T T 36 [, AR B e RN T, BT AB IEAE B HT A AL,
AABAERREESS Go AR .

Russ Cox FI/N NREAIAH 250, & il 0 A B2 AR IRy, X it 2 At At —32 1 Go
modules FIRE&HLRE I A2 KIEH MmN . EARZPRAER, HFLHIEYTH Go
modules RIFFHH AR, FrLOX R —ERE LK " R R, 200 LR
UE—NIH B N — s — A7 A AR R

B2, w1 Go modules BLAEALK I Go 155 I —ME AW 7 4L

GOPATH
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Go modules HHLHIH Iz —ti& N T itk GOPATH ) la) R, tmiAE 4 T &3 GOPATH
T

Opt-in

Go modules &4t T Opt-in B, SZREMHN, AHHAMH, AlbR. ERERRIRA
FHE Go2 ismblfE M 1.

“module” !'= “package”
B AFEBEAE, g s few”, w2 “module” fl “package” XN ARIEIHA L

i, 2 G TR MRR, B A mr, e BT B, A R 2 F
M —AEEA B MRS

Go Modules #H%B#:

Go Modules f&4v

o TAFRIFHELE:GOT1TMODULE

o 5#BNIFETEE  GOPROXY. GONOPROXY. GOSUMDB,. GONOSUMDB #1 GOPRIVATE

o 2 MBS Go module proxy #1 Go checksum database

o 21 FEEXH:go.mod F go.sum

o 1M EFEEEFHH:gomod

o  WNEEJLFAEEMFHSE:go get. goinstall. go list. go test. go run. go build......

o  Global Caching: @11 B #94E RIS R IR A R &7 R IX 27— 13 )L Bk npm BRIF3E &)

B - Go % - Go Modules, Go Module Proxy #1 goproxy.cn - 2019.09.26

go.mod

module example. com/foobar
go 1.13

require (
example. com/apple v0. 1.2
example. com/banana vl. 2.3
example. com/banana/v2 v2. 3.4

ARSCRY A P s R OCRS (www. topgoer.cn) 4 - 486 -



Go Modules &[]

example. com/pineapple v0.0.0-20190924185754-1b0db40df49a

exclude example. com/banana vl. 2.4
replace example. com/apple v0.1.2 => example. com/rda v0. 1.0
replace example. com/banana => example. com/hugebanana

go.mod &5 H 7 Go moduels (K35 H Jr b 20 ) e B ZL ) SCPF, B 7 EETIE (i
HIEED MoeERE, BT — M ahak, HArALLT 5 N3hid:

« module: - AT H MRS 1Z

« go: FAITHETHN Go M.

« require: AT ¥E —AMRETE MBHRA .

o exclude: FIT M EH PR —ANREE IR RA .
 replace: H TR —/MRESFRAE H )y 53 oh— MBI o

KHEFHGRAEAN BT B EHRA T, ASNUEBRIRIZ  go $version . HAETM
Gol.13 WY HERE, & HEMRRIER, ERERARKRE B A ERKIEM.

go.sum

go.sum ZFLLT bl dep 1 Gopkg.lock BJ—3C M, EVE4IE F] 1 24700 H B Ak
FRE TR A, FHE T AR A () SHA-256 M7 {8 LL % Go 7E4 Ja 3 i AR E 13
BT A A58 1 S S A ke e A AN 2 e B o

example. com/apple vO0. 1.2 hl:WXkYY16Yr3gBf1K79EBnL4mak00imBfBOXUF9V1280Q=
example. com/apple v0. 1.2/go.mod hl:xHWCNGjB50qiDr8zfno3MHue2Ht5sIBksp03qcy fWMU=
example. com/banana vl.2.3 hl:qHgHjyoNFV7 jgucU8QZUuU4gcdhfs8QW1kw680D2Lag=
example. com/banana vl. 2. 3/go.mod hl:HSdpIM;jZKSmBqAxg5vP j2TmRDmfkzw+cTzAEIW] jheU=
example. com/banana/v2 v2. 3.4 hl:z1/0fRA6nftbBK9qTohYBJ5xvw6C/oNKizR7cZG1l3cI= exa
mple. com/banana/v2 v2.3.4/go.mod hl:eZbhyaAYD41SGSSsnmcpxVoRiQ/MPUT jUAITIOT9Um7Q=

< >

AT UG B — MR BER AR R REA W1 R P b

example. com/apple vO0. 1.2 hl:WXkYY16Yr3gBf1K79EBnL4mak00imBfBOXUL9V1280Q=
example. com/apple v0. 1.2/go. mod hl:xHWCNGjB50qiDr8zfno3MHue2Ht5sIBksp03qcy fWMU=

A% N Go modules FT IR ELE S zip J5 T hash {H, 11 f5& NE*T go.mod )
hash fi. ffi1PE, ZEAREFRNAZE, ZAME RFE go.mod hash.

RS R 5 F R SCRS (www. topgoer.cn) i 4- 487 -
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WA 25D S AELE zip hash W, 522 Go A AE & FIAS B REANBLER i A (1 B ik agh 2 44 s
‘B zip hash, #t& HBIALELE zip hash, HAE7E go.mod hash [{1E# .

GO111MODULE
XA B 2 E Go modules TR, FEEAGLLFSHL:

« auto: HAEWHEE 7 go.mod XI5 H Go modules, 7£ Go 1.13 3R ZEA
B, £
: golang.org/issue/31857.

o on: LMifiH Go modules, #HEEWE, R KRBATHIENE, ik GOPATH MUILEk A
5

o off: ZEH Go modules.

GOPROXY
RASNEAE LR T E Go BB, TEEAT:
o ERMERDMUIEGES “," 73EIR) Go module proxy FiIFE (e H#E)

o YEM: HTE Go 7E 5 LLH U AR I BE 48 i BS AL Ge ) VCS T B AR s U
B eiA— B0 https://proxy. golang. org, direct , {HIRA[{E
proxy. golang. org  fEHETCIEVII, MUMEVERH  goproxy.cn  fERNE
£, WTLIATIER):  go env —w GOPROXY=https://goproxy. cn, direct

o WEN “off” . Ik Go f£)5 2R/ {E HE /7 Go module proxy-.

WIRIZE i, 3RATAT LR I ) £ g “direct” , B 3CHHAEAWE. Hszis &g
“direct” NFFRIERAT, H T4 Go BIERIBIHRA M E L LI (E i GitHub %§), 4
%)%+ E— Go module proxy iz [ 404 5 410 £5iRK;, Go HENZRHEFHIF—
A, B “direct” W EIYE, B0 EOF A1k +9H 244l “invalid version: unknown
revision...” 1% .

GOSUMDB
EHMEZ—1 Go checksum database, HTf# Go &+ U R A (T5 16 & IR Hi HUE

ZfIE Go module proxy H7HU) CrE Rz B AL AR A i R A Bk, i n] DS “off” RIZE ik
Go TEJa SL#EE PR IR H AR A

SRS A B R OO (www. topgoer.cn) - 488 -
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S <{SUMDB_NAME>+<PUBLIC KEY> .

# 2: <SUMDB_NAME>+<PUBLIC KEY> <SUMDB _URL> .

PWAHENE:  sum golang. org  (ZFrRABA IR L1 fE S KDY Go ST ERIMER 1
FFFRALEE) o

Al # Go module proxy fA# (¥ I.: Proxying a Checksum Database).

sum. golang. org  fEHFETCIEVT I, #Om E VO GOPROXY # & N
goproxy.cn , AN goproxy.cn W FF{UH  sum golang. org .
Go Checksum Database

Go checksum database FZ TRy Go e MEATIE k7 B B UGS fAET: Go FRHLR
A, HAEH (&) MTAENSE ) K-

Go Modules &t

Go Checksum Database

o Hi& notary, EHMEANRSE
o RiP Go MIRMAS R | o get go.dog/breeds |
dft p/go.dog, @ve.3.
R B51E Go AMETIESL (4145 Go module proxy) SR T & . $GOSUMDB/ 1ookup/ o9 dog/breeds@ve.3.2 [%r;:l;s;r:J
T HAE R A, B AT B AR ER go.dog/breeds v@.3.2 <hash>

go.dog/breeds v@.3.2/go.mod <hash>
o  Proposal: Secure the Public Go Module Ecosystem

80
command
<STH>

$GOSUMDB/tile/8/0/005

o go help module-auth:
$GOSUMDB/tile/8/1/000.p/59

The go command tries to authenticate every downloaded module,
checking that the bits downloaded for a specific module version today [... more tiles]
match bits downloaded yesterday. This ensures repeatable builds
and detects introduction of unexpected changes, malicious or not.

BME - Go ik - Go Modules. Go Module Proxy 1 goproxy.cn - 2019.09.26

SR MR /M EE AT LAFE Proposal: Secure the Public Go Module Ecosystem, H##
A HHEENLS], R AR R R — S, AR go help module—auth R — AR R

GONOPROXY/GONOSUMDB/GOPRIVATE

XA AR B AR P A E O 7 RAE R, a2 A 1 1 GOPROXY f57E 1) Go
module proxy i GOSUMDB 1§ Go checksum database Ji%ij in) 3 B (147 5

o EM=AMMERZ - ADUSEOES " ARSI TS, VLRSI path.Match.

AT RS HB RSO (www. topgoer.cn) i 7- 489 -
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. Hrh GOPRIVATE #0455k, ‘EIE4 1 GONOPROXY 1 GONOSUMDB 1Bk iAfH,
Fir DA AR e A 28 35 02 A 2 ) GOPRIVATE.

FEAE I _EoRE, Eiln GOPRIVATE=*. corp. example. com /R B 4% LA

corp. example. com  HJ N —Z3H 4 (10 teaml. corp. example. com ) AR B A
#HEALZ L Go module proxy 1l Go checksum database, 7 ZE & 12 A

corp. example. com  A<Ef,

Global Caching
XA ETERE N Go modules 4R EHE I, WF:

o [EAMESRRAIEAE R, A HARSEEOL A .

o HETHTA R AKIEIIZAFE  $GOPATH/pkg/mod A1 $GOPATH/pkg/sum  F, Ak
BUK A $GOCACHE/mod A1 $GOCACHE/sum  F( FTRESTEY  $GOPATH  #ikik
J&)o

o WLMEM go clean —modcache {EFEFTA CLEAT AR A K4 -

$AME Gol.11 2 J5 GOCACHE ELA R R rit By off 7, JABFK UL N T HIBHUR A 7
ARLE M5, LR K BE% R M S

PoETH M EZE Go Modules

o F—I FH4F] Go 1.13.
o 0 ik GOPATH MARHIINEF ek, F—BAARK.
o &% GOBIN B4 (W[i%) :  go env —w GOBIN=$HOME/bin
o #T7F Go modules:  go env —w GO111MODULE=on
o % & GOPROXY: go env —w GOPROXY=https://goproxy.cn,direct # 7&1[Ej&
WA, BB R BRME RS T .
o FE=UD(RIE): FIBIRE R H 45 M HEB AL IR A .
o VU EARIE M H R FHAT  go mod init <OPTIONAL MODULE PATH>  DAZERE
go.mod ff.
o FAUP BINEVURR S L FTE AR 2 E— TR

5 go get 1T AKIEE

SRS A B R OCRS (www. topgoer.cn) - 490 -
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. H

go help module—get A1  go help gopath—-get 43%]Z% T ##E Go modules & HA

KA FIP AR T go get AT

. H

(o]

. H
.

A~
o)

. H

go get  FLEUHT M

PO IR (56 - tag):  go get golang. org/x/text@latest

PHL  master 3 MIEHT commit:  go get golang. org/x/text@master

HiH tag N v0.3.2 ) commit:  go get golang. org/x/text@v0. 3.2

FIEL hash 2y 342b231 ) commit, &SN v0.3.2:  go get

golang. org/x/text@342b2e

go get —u  FBTILA MK

go mod download  F#k go.mod ST F& A i AT AT

go mod tidy  EEFRILA MK

go mod graph  EH A ML

il go mod init A% go.mod XM (Go 1.13 HrfE——ANna] LA go.mod 3¢
PEI) A 2)

go mod edit  Zw#} go.mod

go mod vendor FHIVAKIPAMKE (F£ 1 Go modules IE/E#R AL Vendor KL

H H H OH

go mod verify UG — BRSS9 R ot

XHERANE S 2E AR, 7

. B

B NP4 “FiE hash Sy 342b231 ) commit, &gty v0.3.2" B, iX

SN BARIRATTW E TR @342b2e commit, {HZK A Go modules £ 5 tag #H4T
SHEE, RN commit 5 tag A CEE, NFATE,

o B NHAAEUUEN  go mod vendor , PN Go modules IE£E#4L Vendor ()
M, AR Go2 Mk T .

£ Go Modules B8 W5
1 AWBEREBEHT Go Modules

AR SR8 s R SCRS (www. topgoer.cn) i 4- 491 -
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{8 Go Modules B8 MBI (F1 1: HIE I E 2&EH T Go Modules)

o g, £ Go 1.13 &, — B REFE T go.mod X, BERAIFEFH GO111TMODULE A7 off, #4 Go FL
K RXATE B A Go modules
o AT —FHKEMARFXAHIEGK, BILARSF GO11TMODULE %E A on
o goenv-wGO111TMODULE=0on
o B, BUATARAES go.mod X, B GO111MODULE J on, B4 B —RAIEKFDAET Go DA MKHEE FH
HERFTRZMERRA, ERFFEBINER go.mod ¥ (UATSBEEIAER, Go 1.13 T )

M - Go ik - Go Modules, Go Module Proxy 1 goproxy.cn - 2019.09.26

bt 2: B3 Go HIEDTE

{2 Go Modules BY&E:& LA (31 2: EH Go M IREE)

o HEGo1.13hEENRETERTEMERE, FA Go1.13 BiFFAAIR Go ¥ MIFET S HEHTH go env
-w B, thnA4T go env -w GO111MODULE=0n & 7E SHOME/.config/go/env 34 HiB 1—1T
“GO111MODULE=0n"

o {8 goenv-w FEEEMUREGHHER

o FTUBAREAFRE Go 1.13 BM—RIFET M EE A XML, LLMBRRREPATH R Go HXMIFETE
£ FEMAgoenv-w EER

o  os.UserConfigDir:

UserConfigDir returns the default root directory to use for user-specific configuration data. Users should create their own application-specific
subdirectory within this one and use that.

On Unix systems, it returns $XDG_CONFIG_HOME as specified by https://standards.freedesktop.org/basedir-spec/basedir-spec-latest.html if
non-empty, else SHOME/.config. On Darwin, it returns SHOME/Library/Application Support. On Windows, it returns %AppData%. On Plan 9, it
returns Shome/lib

If the location cannot be determined (for example, SHOME is not defined), then it will return an error.

B - Go 7Risk - Go Modules. Go Module Proxy # goproxy.cn - 2019.09.26

XHE PR Gol.13 ¥ T go env —w  FHTEANMELE, BN
os.UserConfigDir  FrRFIMIEKE, FEEEMNLE go env w  ASHEE,

bt 3: M dep. glide ¥ Z Go Modules

SR {3 F b BRSO (www. topgoer.cn) f - 492 -



Go Modules &7

£ Go Modules B} E:& AT (31 3: M dep. glide FiFF#%E Go Modules)

o 7E#4T go mod init <OPTIONAL_MODULE_PATH> B, i1 H#1EREE T Gopkg.lock, glide.lock FEZMIKHEE
B4R, Go £ AENATEEMIRHRAIE BRHEEF ERK go.mod 34, LRI MK ET A2 EEERA,
HARKRLIT Go module proxy, X2 Bug, i#¥I:golang.org/issue/33767

o THESHIEXS Bug fFE Go 1.14 hifiE &, HINEEE A

o IGETRIAERINERTSEIRER go help go.mod B IEEHIHMFEHEIE— 1 go.mod X4 (AU R @ & 5H — TR
), REBEHIT go mod tidy KH#HHIF 4 IE go.mod X4, X#ILEE A LLE Go module proxy T

B¢ - Go ik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

XHEFEEEMNAA KR BEEH T H (dep/glide 2) #HTiT#N, KA BUG KL S5
At GOPROXY FARHE, f# U iEA W R A

o FE)EIE— go.mod XA, FHAT go mod tidy #EATHNE .
o LAREE, M4 TAEH GOPROXY 1.

5l 4P EAAE R

{5/ Go Modules BH & JLEIEL (41 4: RIERFA R TELR)

o EIAA 3 Go module proxy, ttin proxy.golang.org #1 goproxy.cn #82 TAF EEET A BIFAE #ER A

o BM#ER{E S Go module proxy, Hiih 245 GOPROXY & & X T direct, RHEEKIAE R T Go th2XEMERAY
FAERM, W : golang.org/doc/fag#git_https

o fRAMEREIHEIEYIRI VCS RLERIT A, HinfEA Git RF7E SHOME/ gitconfig X HiB N :

[url "ssh://git@github.com/"]
insteadOf = https://github.com/

o 3 GOPROXY i&&E—" fallback i£1 (451 F#IET— 1 404 B 410 AR EEIER T —, B direct FEIR
iR E B B RATE R EY)
o goenv-w GOPROXY=https://goproxy.cn,direct
o AILLETIRE GONOPROXY 5 GOPRIVATE X #E{# Go 7EH BRI LEARERATZ2H Go module proxy

B - Go i - Go Modules., Go Module Proxy #1 goproxy.cn - 2019.09.26

X T EARW R RAIR S, W
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o GOPROXY AV H BUEAT N IR B, FT EARTBCL, 2 A PR )
o GOPROXY [ 1 Bt EBACEE Ak LLAN, 3B Z 80 “direct” FpoRbriR A ml LLR S
AT o

5 5: EHHA KSR

{% /A Go Modules BH 18 WAL (41 5: BRI A BITELR)

o goget-u
o REFEFIEER BT R

o goget-u./.
o BIAEHHAEFERMABER, ZBBT 2T
o goget-u-t

o FEMHRRAKLEHEIEAR BEETETIIX
o goget-u-t./.

o RHZRIIEHAAEFERUAMARR, EEET LUK
o goget-uall

o HEHAERR, HEER

BHK - Go Wik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

B 6:ERAS

{5/ Go Modules B @ AT (31 6: EhRAS)

o BRT vO M v1 A ERRAS SRR IR R R A R AT

o Go £¥F example.com/foo/bar 1 example.com/foo/bar/v2 {1l J3 5 & A~ [ B P M 8 5R e it 1
o —AEFAIERNEFE S M AEFRNERASHARER, BERFM

o goget-u FREHERAS, MFEH, FEFNERRBEPINESABE

MK - Go ik - Go Modules. Go Module Proxy #1 goproxy.cn - 2019.09.26

Go Module Proxy f&j4
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Go Module Proxy &4y

o HKPXERIRAEE

o IOHRIRRRAR IR |_go get go.dog/breeds |
3 $GOPROXY/go.dog/breeds/@v/list
o fNiRILE KM EE \ s Proxy
\ v0.1.0, v0.2.0, v0.3.0, v0.3.1, v0.3.2
s Y 4 i
o {# Go fREXT VCS Rk g0 ’ $GOPROXY/go.dog/breeds/@v/ve.3.2.info
commant
o R LT B B F RS R RAE EAEE MR 4% break 32 {“Version”: “v@.3.2”, “Time”: “2019...”}
o  #1k Vendor #& $GOPROXY/go. dog/breeds/@v/ve.3.2.mod
o go help goproxy: [Fetch .info and .mod files of
dependencies]
A Go module proxy is any web server that can respond to GET requests for .
URLs of a specified form. The requests have no query parameters, so even $GOPROXY/go.dog/breeds/@v/ve.3.2.2ip

a site serving from a fixed file system (including a file:/// URL)
can be a module proxy.

BEHK - Go ik - Go Modules, Go Module Proxy #1 goproxy.cn - 2019.09.26

EX KGRI T Go Module Proxy FIfER (EIZE) , PARHXT MMM HiifeE (K
), BXEPMAEET LA EER — R

Goproxy #E(goproxy.cn)
TEXHETENA T Goproxy HIsZE#/ELL KL goproxy.cn f—%& Q&A Fl i, nF:

Q&A

Q: WRHE Go EFHXEEMHITE KK Go Module Proxy &/EAFE?

A: 7 Go 1.13 *f GOPROXY #ll GOSUMDB XN AF E#A 178 EJCyk U5 A BN
i, REILSE golang.org/issue/31755 H1%% 7555 ilid, (HiZAA Lk AmATHER Go i
SHRF G —DRERNBITTE . FTUNSLUEHE MR E A Go 5 R#H, REZ #
7 Go modules f1, #AFLIEEH GOPROXY 1 GOSUMDB # fEIEH ] Go i
R, AT AR — A ) B AR TP AR AN Sk (R B e 1K MEE = A ).

Q: IRAIE Goproxy FE(goproxy.cn)EEFHE?

A: HSTEREEE, S EEy B Y K7 golang.org/issue/31020 HiERk Go
team feAEIpEEE RIS 1Y) GOPROXY B4 B BRMAE W LAFEH [ IEH Vi A, {H Go team
Ut TRE N S1, A R E T BIE goproxy.cn S & . BEARAIBE LA, ARIEA 15
BECHT, AANE, B8 TiERE UG et i Go i 54 Go modules fiif
Ko

BRI EA 20 FFR(EA S G180 A Gk CEO ¥ralff)ikt 7 IITH €14 goproxy.cn
FARYE:, ARIEE KABEREK, HEE B UL TREE BT — 285 S AT 7 RAE

AR F s BRSO (www. topgoer.cn) # - 495 -
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PIFRTR IR B AT NI EBRAE S BRI, BrBAIE TR SR — ELBON-E
Fofsctk, —HBEAERKDNNR 5548 £ BERH IR goproxy.cn #8di 17, — FFHITIR
BT, ERI0, RIEEA EIRBIXMIH HAREN ARM. DAREATE 1, 75— HKiix
MHHMAZ T, BHBR AL, s KEORA B ER K. B A EM-L4 2
1A%, goproxy.cn B T L s, HEEERGHES T X,

Vi)

1Pv4 goproxy.cn @zt @+E @ens OUH @sH @EH @ixn @mnzH @xwH Ping LR
=651 B/ B Ty
E37] AES(REIEL) 0.2ms/ BT EiN(cambo.host) 360.8ms 25.6ms
183 ZHER(hcen2) 3.3ms/T %M HI(#E)) 35.8ms 15.1ms
Bl Fi2(Bxi) 6.7ms/ER(BE) 27.7ms 17.2ms
B )l ER(RE ) 1.6ms/FES B AST(XRE) 66.3ms 27.4ms
&7 IR MNERE) 9.0ms / BEEOKXHE) 49.9ms 25.3ms
#dt LB EL) 0.2ms / ARGITHIEFEME) 45.4ms 24.0ms
2 LBAEE) 1.0ms / ILEFS(RRE) 48.2ms 20.1ms
h MR EE) 5.4ms / FHAM (REME) 58.9ms 20.3ms
Fit T THUL(BIE) 19.6ms /| EHEEEET) 57.7ms 33.3ms
(B BFERER(ERE—X) 13.8ms / S EAFFERE) 66.3ms 41.7ms
il ] DIIEE(ERT) 1.5ms / BMBMEHT) 58.5ms 26.6ms
BRE GEAILGEERE) 0.6ms / Fillhke) 155 6ms 27.9ms
& > 250 M ENR(ETE) 0.4ms/HIEEED(cambo.host) 360.8ms 15.3ms
88 =o5-2%0 B BAFIKE 0.4ms/EERE(VULTR) 146.5ms 22.1ms
150 - 200
100 - 150 e BAELMPIETE 0.2ms/ B BRTHI &SR 265.2ms 48.9ms
: Z;m M EEFEREVULTR) 0.3ms/EEHRS2(AMAZON-LIGHTSAIL) 97.2ms  34.9ms

BEN BERAZRT(GCP) 3.7ms/FIiRER E BT Hf(latincloud.com) 145.0ms  50.9ms

KEM TRAFIEEE (xtom.com) 0.7ms/RAF T IS 52.6ms 15.1ms

» Goproxy F'[H (goproxy.cn) & H i+ [H H& AT 5EH Go module proxy (HEAZLEH L H
=)o

o NTHE Go iEFIFRERESITN, LI GOSUMDB HIERME, Zid 45k CDN fni%,
A, AT R REA B SR TT R I T, IR AT A AR

o Hh b AR SZAG UK 2 IR S5 SRS B A 2 e S SR A IR Bt SRR I TR R AR E R E .

o At APETI RSN Go iBFITRERME A 1. WTEER. Rff SELM HE T
CDN g Go module proxy.

o WA CHLFAHITTHE (PICP%110373775-56).

B
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Goproxy H [El (goproxy.cn)

Goproxy 1 (goproxy.cn) #1EF| 2019-09-25 KRS

FiEEERKX/NER T 568.88 GB

BLE7F 278,737 MEBRIRA

0-10 MB BRI AR ZIP X 4£% 262,615 1

10-50 MB AR BRERAR) ZIP XX #4£4 15,580 4

50-100 MB IR HAR AR ZIP X #t% 451 4

KF 100 MB #UHERERAR) ZIP X#EHEF 91 D (FAA . MNESERBEEMKRILTE? @)

B¢ - Go i - Go Modules. Go Module Proxy # goproxy.cn - 2019.09.26

BEAL IR EAFAE DN, BB AR, i —BokIFHIE I AL E 2R, 0-10MB,
10-50MB Gk, iR R, (H2 KT 100MB BRIt tb 5K 1o

Goproxy H [l (goproxy.cn)

Goproxy H1[E (goproxy.cn) £ 21 KNI E

2019-09-04 = 2019-09-25(15 T~ ITH)

4T 12,369,839 ifK
Hi5T 444.18 GB MR E
I& (&35 157.37 Mbit/s
FHIEETFE 95.20 Mbit/s

B - Go ik - Go Modules. Go Module Proxy 1 goproxy.cn - 2019.09.26

Bei EEE R T — NIE W] goproxy.cn BRI B I, FARME Ak SOk, (A3
W,

Q&A

Q: WfTfER Go 1.13 M GitLab MBPURRIRAR BRI, Go fHiRHRRIRMEMEAI
TR B iR A S5 RBUE R 4 B i S EN SR T H 19 A 2

SRS {3 F s R SCRS (www. topgoer.cn) i - 497 -
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A: GitLab F & goget MIKER  <meta>  FA/ELEVFE, FE Go 1.13 #urHiiii 1
FEER ) HAR A2, XA Bug, HEULE GitLab AR B E 17, HHMNETUE
https://github.com/golang/go/issues/34094 ixA™ Issue. RJ5 H #i MY IMERITE R T T+
7% GitLab BIRRASL, B0 LLS2% https://github.com/developer-learning/night-reading-
go/issues/468#issuecomment-535850154 X4 & .

Q: A Go modules 7T LA FEHEHF—MEREI A RKIHANBRE A PRE BITHRAE
SRR G?

A: ATTLLY, Go modules A AT LRI A — A BEH AN R i B4 Bl 2 AN KA (ERRA
SARMED o A LLEBHK#E foobar@vl.2.3"">example.com/foobar@v1.2.3
v2@v2.3.4"">example.com/foobar/v2@v2.3.4, P AMATRIESEE4E (module path)
AFl, Go modules #E ERAS AR vO 53 v1 B, A4 FRAS 4200 kb B AE
BRI, (A2, RN ABAEE Z AR RA SRR Eeanan SEAREL A (R B
TR B AR C, HABHE A BRI 2B C 1) v1.0.0 WA, SRIEHEH B EAEAMmT
FEH C 1 v1.0.1 A, B4 Go modules £tk A ¥k AIAE: C 1 v1.0.1 AT
AR A 1) go.mod SCAFHHRII v1.0.0 fRAS

X2 N Go modules W R EFRAGAAR, AT R LB AR H o). (H2&
WRRH T RS R S8 H Break #5817, 4 Go modules #t4: Fallback #| F—4~Z K]
AR, EEandE Al T 4 1ot 2 Fallback 3 v1.0.0 A,

Q: 7 go.sum S i—MESISAR Hash BERECEH AWR FLRM G, AW
TFRE&FHE—1T?

A: JEFEERT, 75 go.sum SCHH I — MBI AT Hash RIGEHE S HWAT, Al—17/2%

BB ZIP SCfF ) Hash &3 EE, 5 —1T21% 881 go.mod U/ Hash B34l . (H2
A B N H 2 BT 1) go.mod U Hash BEGEE, A& itk ZIP

YA G Hash KIGEHE, X MEM K EE Go modules H5E R4 RTX AN H 584 A F
AR, MRAWAS T EOXE R ZIP SO, BT DA A B AR Hash RIS IRIE, HFRE

XHZAEEL) go.mod SCHEEH Hash fIGARIERI ], [N go.mod /2 HEEN, RN
HIT H AR I i 2

Q: BAREERAMVIE—T go.mod FH K replace hHEIKIT N R FHEE?

A: XA replace il FI1E R — AN BERA " B4R 73 Sh— AN B A, IX R “RREHR
ARFREEURA (module path) " 2[RI &, “=>"FR IR 5F BT T P 2542 1 25 40 1) “ RS L i
PN R 8o EEE’JWZ\?EE%?@E’JHﬁ”ﬁﬁ%ﬁ}izli"ﬁ’lﬁﬁﬁim, RPEgfE, XA AT DLAZ
—ANA RSB ARG B AR, AT DU — N ARG A R AR, BT DU — N iR 4R, (B
EA HFRES AR A STES G AR I H AR A IR TN %17 (|mport path) "I, RYE K
“RNERAR I AR AF DARE e BRI AN H AR AR AR B R AR AR AT

FAANFEER, Go modules BRI “SABAE" BEMXMKAEN . 201, R A
12‘2%71‘%& B, H:L‘l[l*%ﬂ% B M AR 12" example com/b, REEIEMME A for—FE
L H—1 mfb=>/b, AJE/EIH A B

ARG A HB R OCRS (www. topgoer.cn) - 498 -
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Go Modules &[]

iR 3 NEE L B /2 import”example.com/b”, 1A import”~/b”, FI T TIERZ Go
modules #HAREBN5ER T 1.

SRIGELRIRAE 2= 23] T, exclude A replace X §ANEhia RAEH T 2407 EAH, k2
MHTIH , T AT A R L AR AR R A A R B T RS B AN AR AR 1, Go
modules i 2 2 MRS 1) BB AR 22 4 IR B3 A5 15 3 IR AR B i A

AT, i E A B 7B B B C, ARJEHI B B 7B C, B4
PREETHE A F1f) go.mod 1B replace c=>~/some/path/c /&= R &mmiH A B K
RAG T, Tk B BT R HE IR replace Z BTHIIRAS €0 AR E e pl i
~/some/path/c ix4>.

ot

7t Gol.13 kA5, #fih Go modules 1 Go module proxy [ ANHSRRE , 45 1E &Mt
BB IMKAEE S, AR A QTR T U “st, RS X — Ik (Go
Modules. Go Module Proxy #1 goproxy.cn) HIFiAR> =, B KA SR L. WREEK
FICA A2 VB R, WO B KT i

wJa, B goproxy.cn WEHIALT (@-t4Fm M @AM &) X E Go i 54 XA sk
IES

BE—2

* night-reading-go/issues/468
o Bifi: [Go %] % 61 ¥ Go Modules. Go Module Proxy F1 goproxy.cn
« youtube: [Go #i%] % 61 # Go Modules. Go Module Proxy #1 goproxy.cn

AR I RSO (www. topgoer.cn) 1) #- 499 -


https://github.com/developer-learning/night-reading-go/issues/468
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tools

tools

Go KA#EZ MEREHIHT PProf
Go KA#ZIREZHINT trace
il GODEBUG % ifi & PR i

H GODEBUG & GC
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file:///docs/jianyugo/jianyugo-1cl3tbo6fu6qv
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file:///docs/jianyugo/jianyugo-1cl3tdbtv96mp
file:///docs/jianyugo/jianyugo-1cl3te3a8okqs

Go KA #2 PRI T PProf

Go Kadr 2 Eferltr PProf

Hil

UMY, SEELTJLEAMED . iRl tEd 1, AT REh g L& T

({3

GO AR, AR @
VAL QR i

PProf

MEATIEREIAL, E 2GR HE Go B St TRBERIE Ak, ASCRwIRE> .
H Go Jafeld, &R

« runtime/pprof: RK&EFRETF (E Server) Hiafr Hsdt it ntr
« net/http/pprof: K4 HTTP Server Hiz4T ¥ 34T 007
Y R
pprof J& H T al FAL AT 43 b 1 i 43 b Bt 1 L

pprof Lk profile.proto MU HrEARE S, FEA RS AT AL -5 Bh - Hr Bt (GZREseAR
AR

profile.proto #&—*> Protocol Buffer v3 K&, Bk 7 —4 callstack #l

symbolization 58, {EHZRRG I — 4 REERIE AR, 2R % UL stacktrace Fic
B

R AR

« Report generation: 54
« Interactive terminal use: ¢ H 214

« Web interface: Web 7

H PAAT 4

« CPU Profiling: CPU 7)#f, %M —& MR R I N A2 CPU (R a 748 [
R OL, AT e N REFPAE 13T AE CPU Ji JII 8 2% I 18] (1) 57 &

A SR8 I RSO (www. topgoer.cn) 1) 4- 501 -


https://github.com/google/pprof/blob/master/proto/profile.proto

Go KA#s 2 VEREHIMT PProf

« Memory Profiling: WA, 7ERFHFEFP#EAT HES O 10 S HERR IR IR, FH T WA 24 i A
P sE AR I 0L, DA B A A A D

o Block Profiling: BHZE/M#T, id3% goroutine FHEZELMEFI (AUHEE N 25EE) WA E

o Mutex Profiling: H/F8i7HT1, IR0 0

—AMEEFBIT

PAVRE 'S — A A R R G, SRR 9128 0 Hr

%E demo Xf

(1) demo.go, IFH%:

package main

import (
"log”
“net/http”
~ “net/http/pprof”
”github. com/EDDYCJY/go—pprof—example/data”

func main() {
go func() {
for {
log. Println(data. Add ("https://github. com/EDDYCJY”))
}
10

http. ListenAndServe (“0. 0. 0. 0:6060”, nil)

(2) data/d.go, %

package data

var datas []string

func Add(str string) string {
data := [Ibyte(str)

sData := string(data)
datas = append(datas, sData)

A SR 3 R SCRS (www. topgoer.cn) i % - 502 -
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return sData

BATIRAN AR, FRED HTTP AR%4£ i /debug/pprof ) endpoint AJ 3 %2 57 F R 7 1 175

i
o
—. &t Web H1H

EEHEIEYN: Ui http://127.0.0. 1:6060/debug/pprof/

/debug/pprof/
profiles:

0 block

5 goroutine

3 heap

0 mutex

9 threadcreate

full goroutine stack dump

AU A VL 7 Ulm, EAIREERTU N L, BE AW UERITA?

« cpu (CPU Profiling) :  $HOST/debug/pprof/profile , BRilit1r 30s (1) CPU
Profiling, #3%|—/Nr#t 1 profile CfF

» block (Block Profiling) : $HOST/debug/pprof/block , &H SEPHIE R L K HEF IR

« goroutine: $HOST/debug/pprof/goroutine , &HHETFTHIEITH goroutines HEfk

PRER

o heap (Memory Profiling) :  $HOST/debug/pprof/heap , EEIHN LRI N D L

WA

« mutex (Mutex Profiling) :  $HOST/debug/pprof/mutex , P FH I FHINI TS HE

A I HERR IR ER

o threadcreate:  $HOST/debug/pprof/threadcreate , THEAIEHT OS LRFE M HEAR IR I

—. B EALREH

A SR8 I RSO (www. topgoer.cn) 1) 4- 503 -
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(1) go tool pprof http://localhost:6060/debug/pprof/profile?seconds=60

$ go tool pprof http://localhost:6060/debug/pprof/profile\?seconds\=60

Fetching profile over HITP from http://localhost:6060/debug/pprof/profile?second
s=60

Saved profile in /Users/eddycjy/pprof/pprof. samples. cpu. 007. pb. gz

Type: cpu

Duration: lmins, Total samples = 26.55s (44. 15%)

Entering interactive mode (type “help” for commands, “o” for options)

(pprof)

AT ZM A G, T4 60 # (A% seconds 1) , pprof £ik4T CPU Profiling. 4%
JERBOAEN pprof A2 B &4, ATBA o 4 R BB Bl . B RTHAT
pprof help BE MU

(pprof) topl0

Showing nodes accounting for 25.92s, 97.63% of 26.55s total
Dropped 85 nodes (cum <= 0. 13s)

Showing top 10 nodes out of 21

flat flat%  sum% cum  cum’
23.28s 87.68% 87.68% 23.29s 87.72% syscall. Syscall
T7s  2.90% 90. 58% 0.77s 2.90% runtime.memmove
58s 2. 18% 92.77% 0.58s 2.18% runtime. freedefer
53s  2.00% 94. 76% 1.42s 5.35% runtime. scanobject
36s 1.36% 96. 12% 0.39s 1.47% runtime. heapBitsForObject
3bs  1.32% 97. 44% 0.45s 1.69% runtime. greyobject

02s 0.075% 97.51% 24.96s 94.01% main.main. funcl
01s 0.038% 97.55% 23.91s 90.06% os. (*File).Write
01s 0.038% 97. 59% 0.19s 0.72% runtime.mallocgc
01s 0.038% 97. 63% 23.30s 87.76% syscall.Write

SIS

o flat: 455€ KA BB AT HERS

o flat%: [A L) CPU & 47 e & Ll

o sum%: ZERERBUEH CPU & ELH

o cum: METERECIN ez B AT S AR
e cum%: [F ¥ CPU igfT#ER Ll

1

wJa — FINREAHR, AERZHWEOT, AT LUERL X A5 R RE PP s AT
ot neAfide 0

(2) go tool pprof http://localhost:6060/debug/pprof/heap
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http://localhost:6060/debug/pprof/profile?seconds=60
http://localhost:6060/debug/pprof/heap

Go KA#s 2 VEREHIMT PProf

$ go tool pprof http://localhost:6060/debug/pprof/heap

Fetching profile over HITP from http://localhost:6060/debug/pprof/heap

Saved profile in /Users/eddycjy/pprof/pprof.alloc objects.alloc space. inuse obje
cts. inuse_space. 008. pb. gz

Type: inuse space

r ”

Entering interactive mode (type “help” for commands, “o” for options)

(pprof) top
Showing nodes accounting for 837.48MB, 100% of 837.48MB total
flat flat%  sum% cum  cum’
837.48MB  100%  100% 837.48MB  100% main.main. funcl

e -inuse_space: iR FF I H BE N AE 5 PG O

« -alloc_objects: 38 FHHE P A7 I s 23 BT 18
(3) go tool pprof http://localhost:6060/debug/pprof/block

(4) go tool pprof http://localhost:6060/debug/pprof/mutex

=. PProf a/¥{v
R A NI — /N . IR, AT e R S Ak PR R —
Y 5 PR B

(1) ¥ data/d_test.go, CfFH%:

package data
import “testing”
const url = “https://github. com/EDDYCJY”
func TestAdd(t *testing.T) {
s := Add(url)

if S = ”n” {
t. Errorf ("Test. Add error!”)

func BenchmarkAdd(b *testing.B) {
for i :=0; i < b.N; i++ {
Add (url)
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http://localhost:6060/debug/pprof/block
http://localhost:6060/debug/pprof/mutex

Go 42 PEAEHINT PProf

(2) AT B 1

$ go test —bench=. —cpuprofile=cpu. prof

pkg: github. com/EDDYCJY/go—pprof—example/data
BenchmarkAdd—4 10000000
PASS

ok github. com/EDDYCJY/go—pprof—example/data

-memprofile LA LL T f#— T~
JE3h PProf FI¥L4L 5T
HE—:

$ go tool pprof —http=:8080 cpu. prof

HE:

$ go tool pprof cpu. prof
$ (pprof) web

I
B graphviz T GEAHHTO
&% PProf W{LATH

(1) Top

187 ns/op

2.300s

Could not execute dot; may need to install graphviz

’

LRSS R %

®  ® [y unknown cpu x e
< C @ localhost:8080/top *
View Refine search regexp unknown cpu
Flat Flat% Sum% Cum Cum% Name Inlined?

1.01s 27.98% 27.98% 1.04s 28.81% runtime.bulkBarrierPreWrite

0.54s 14.96% 42.94% 0.54s 14.96% runtime.usleep

0.49s 13.57% 56.51% 0.98s 27.15% runtime.scanobject

0.32s 8.86% 65.37% 0.32s 8.86% runtime.memmove

0.26s 7.20% 72.58% 2.05s 56.79% github.com/EDDYCJY/go-pprof-example/data.Add (inline)

0.23s 6.37% 78.95% 0.25s 6.93% runtime.heapBitsForObject

0.18s 4.99% 83.93% 0.18s 4.99% runtime.(*mspan).init (inline)

0.06s 1.66% 85.60% 0.06s 1.66% runtime.(*gcBits).bitp (inline)

0.06s 1.66% 87.26% 0.17s 4.71% runtime.greyobject

0.06s 1.66% 88.92% 0.06s 1.66% runtime.heapBits.bits (inline)

0.05s 1.39% 90.30% 0.05s 1.39%  runtime.markBits.isMarked (inline)

0.03s 0.83% 91.14% 0.03s 0.83% runtime.heapBits.next (inline)

0.03s 0.83% 91.97% 0.04s 1.11% runtime.heapBitsSetType

0.03s 0.83% 92.80% 0.03s 0.83% runtime.memclrNoHeapPointers

0.02s 0.55% 93.35% 0.48s 13.30% runtime.mallocgc

0.02s 0.55% 93.91% 0.02s 0.55%  runtime.(*gcSweepBuf).push

0.02s 0.55% 94.46% 0.02s 0.55% runtime.duffcopy

0.02s 0.55% 95.01% 0.02s 0.55% runtime.heapBitsForAddr (inline)

0.02s 0.55% 95.57% 0.02s 0.55% runtime.mach_semaphore_signal

0.02s 0.55% 96.12% 0.04s 1.11%  runtime.wbBufFlush1

0.02s 0.55% 96.68% 0.02s 0.55% runtime.mmap

0.01s 0.28% 96.95% 0.04s 1.11% runtime.gosweepone

0.01s 0.28% 97.23% 0.17s 4.71% runtime.gcAssistAlloc1

0.01s 0.28% 97.51% 0.02s 0.55% runtime.gcMarkDone

0.01s 0.28% 97.78% 0.03s 0.83% runtime.sweepone

0.01s 0.28% 98.06% 1.05s 29.09% runtime.typedmemmove

0 0.00% 98.06% 0.03s 0.83% runtime.gosweepone.funcl
0 0.00% 98.06% 0.03s 0.83% runtime.gcWriteBarrier

e e e e ———

AR H RSO (www. topgoer.cn) #- 506 -



¥ PProf

(2) Graph

® ©® [ unknown cpu x
< C @ localhost:8080
View Refine search regexp
Top ¥
github
Graph com/EDDYCJY/go-pprof-example/data
Peek Add
0.26s (7.20%)

Source of 2.055 (56.79%)
Disassemble

- 1425
Details

oo
| o B

c il 1055 0028
( cimemm 8¢
0.01s (0.28%) 0.025 (0.55%)
of 1055 (29.09%) of 0.48s (13.30%) N\
1.04s 0225 004s 0.17s 001s /002
\ N\
runtime Y | WY
= bulkBarrierPreWrite g | L
e o os || e
L) 1.01s (27.98%) ofode (11 pesesy)
of 1.04s (28.81%) i ’
{ R 3 mnnnni
04025 ey TR 001s [ 0.03s | 0025 | g5arkone 145
0.04s 0.0 i) ke I X X e .
5 Galine) oot || 0S50 e [ 00\ M0 (iomasel *
i S
o 017 [E oot
of 0.04s (1.11%) \
e 0.03s. o, 0.04s.
cudtnse Y ~

T

0175 0.04s [t45s 003s

0225
S

HEARR, 2R OR AR b FH (Y e T A

(3) Peek

e
& %

unknown cpu

® © ® [ unknown cpu x e
& C' @ localhost:8080/peek & % @
View Refine search regexp unknown cpu
Type: cpu
Time: Sep 15, 2018 at 5:19pm (CST)
Duration: 2.85s, Total samples = 3.61s (126.83%)
Showing nodes accounting for 3.61s, 100% of 3.61s total
flat flat$% sum$ cum cum$ calls calls% + context
0.98s 1008 | runtime.typedmemmove /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbarrier.go:249
0.98s 27.15% 27.15% 0.98s 27.15% | runtime.bulkBarrierPreWrite /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:602
0.53s 98.15% | runtime.osyield /usr/local/Cellar/go/1.10.1/libexec/src/runtime/os_darwin.go:483
0.01s 1.85% | runtime.sysmon /usr/local/Cellar/go/1.10.1/libexec/src/runtime/proc.go:4221
0.54s 14.96% 42.11% 0.54s 14.96% | runtime.usleep /usr/local/Cellar/go/1.10.1/libexec/src/runtime/sys_darwin_amdé4.s:418
1.70s  100% ithub EDDYCJY, pp! ple/dat /Users/eddycjy/go/sre/github EDDYCJY, PP ple/data/d_tes
0.265 7.20% 49.31% 1.70s 47.09% ithub. EDDYCJY/go-pp: .Add /Users/eddyciy/go/src/ EDDYCJY/go-pp: iple/data/d.go:8
1.05s 61.76% runtime.growslice /usx/local/cellar/qe/l 10.1/libexec/src/runtime/slice.go:184
0.24s 14.12% runtime.growslice /usr/local/Cellar/go/1.10.1/libexec/src/runtime/slice.go:181
0.13s  7.65% runtime.growslice /usr/local/Cellar/go/1.10.1/libexec/src/runtime/slice.go:179
0.02s 1.18% runtime.gcWriteBarrier /usr/local/Cellar/go/1.10.1/libexec/src/runtime/asm_amd64.s:2442
0.24s 100% | runtime.growslice /usr/local/Cellar/go/1.10.1/libexec/src/runtime/slice.go:181
0.24s 6.65% 55.96% 0.24s 6.65% | runtime.memmove /usr/local/Cellar/go/1.10.1/libexec/src/runtime/memmove_amd64.s:422
0.35s 85.37% runtime.gcDrain /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go:965
0.06s 14.63% runtime.gcDrainN /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go:1057
0.16s 4.43% 60.39% 0.41s 11.36% runtime.scanobject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go:1209
0.09s 21.95% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:393
0.04s 9.76% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:435
0.02s 4.88% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:385
0.02s 4.88% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:392
0.02s 4.88% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:448
0.02s 4.88% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:449
0.01s 2.44% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:383
0.01s 2.44% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:384
0.01s 2.44% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:389
0.01s 2.44% runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go:431
0.09s 1008 | runtime. (*mheap).allocSpanLocked /usr/local/Cellar/go/1.10. llllbexec/sxc/runtu\e/mheap go:846 (inline)
0.09s 2.49% 62.88% 0.09s 2.49% | runtime.(*mspan).init /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mheap.go:1.
0.09s 100% | runtime.scanobject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go:1209
0.09s 2.49% 65.37% 0.09s 2.49% | runtime.heapBitsForObject /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.gq
0.06s 75.00% | runtime.gcDrain /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go:965
0.02s 25.00% | runtime.gcDrainN /usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgemark.go:1057

(4

Source
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Go Rk aeZ EREHIMT PProf

®  ® [ unknown cpu A e
< C' @ localhost:8080/source W %l i
View Refine search regexp unknown cpu

runtime.bulkBarrierPreWrite
/usr/local/Cellar/go/1.10.1/libexec/src/runtime/mbitmap.go

Total: 1.03s 1.04s (flat, cum) 28.81%
594 . .

607 . . )
608 . . }
runtime.scanobject
/usr/local/Cellar/go/1.10.1/libexec/src/runtime/mgcmark.go

Total: 560ms 980ms (flat, cum) 27.15%
35 % . /7

it PProf HImTHLL A, ATV 7 E. EEMAIFES] Go MIUFEFFRIHMEE. (A F
%, JFHAE View Sz, dbSZRFn B2 A7 U Ul

FRABAR, ZEATUR S KR AT 2 T BRI 16, AT R B T LR T MR, S R ) A B 1
THE [

. PProf kJ&HE
RS B R G, TR BE PProf T A

(1) %% PProf

$ go get —u github. com/google/pprof
(2) JE3) PProf aJ 4k Fiifi:

$ pprof —http=:8080 cpu. prof

(3) #F PProf nf#iib A

FT9F PProf [rI AL AT, R Bl E R ILLLE 77 T HEER PProf 52(—2%, JFHZ7T Flame
Graph CKIEED

ERRARR HIrZ —, BRSNS, Ay H RSN (A->B->C->D) ,
TF—HRE A RE, BRARERS A CPU M RS . [RS8 s i IR N AT 237 !
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Go Rk asZ MEREHIMT PProf

—_—
® © ® [ unknowncpu * \
& C O localhost:8080/ui/flamegraph

% i

=3
£

5
el

pprof VEW - SAMPLE - REFINE Q Search regexp

runtime.bulkBarrierPreWrite (28.81%, 1.04s)

B4

TEARZEAT, HMHAA T Go MIYEREFRIHS PProf. TEARENISh, PProf 4. HIHT il iy
TARKHIHE

i AR SOSIRAT BT b, 3 SN LRENS H CLSEPRigd i, IRV IRABEE —F, WEK
EIHE. A [

B%

RRIRFSHIE B T i, A Wi ) 5 i) 58, Ay B R AR 1) S8

&

(D) flat —Z KT cum ", RNHA?2 43T cum &Lt flat K?

(2) A=A demo i, HHAMERERA? EAffRE?
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Go KA#sZ IREHIMT trace

Go KA#r L ELHIHT trace

£ Go AT Z 2R LR, iR A S —RK (Golang K A%z MERedIHT PProf)
K28 PProf, WA /MBS DL EIRIEEES -

{HE RS PProf A RHMEA— & R 565, RINTE B SRR T b6 & VF 2 BRRsn1E, a0
Goroutine TEHAT I 2P ERAE 2 PAT/BHEE T 2 KB ? FEAT A RHBERH 2 7505 5 4 BB
(2 W B T EA1? GC &E A4S Goroutine AT ? XL 4 V5 PProf 2R
Mk, B RAAR ARAE IR EEZME, R UUHARMEM  go tool trace  KAT
FERH IR T, BT

e Golang K723 Z IRERBI#T trace
o ¥IFTHE

= Scheduler latency profile
= Goroutine analysis
= View trace
= View Events
o HALhk
= View trace
= Network blocking profile
s Syscall blocking profile

OH

Y- m|

o 3%

¥ T

import (
” ”
0s
“runtime/trace”

)
func main() {
trace. Start (os. Stderr)

defer trace.Stop()

ch := make(chan string)

go func() {
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Go KA #sZ IREEHIMT trace

ch <~ “EDDYCJY”
O

<{-ch

A R IR SO -

$ go run main. go 2> trace.out

JA BT AL T

$ go tool trace trace.out
2019/06/22 16:14:52 Parsing trace. ..
2019/06/22 16:14:52 Splitting trace...

2019/06/22 16:14:52 Opening browser. Trace viewer is listening on http:///‘

0.1:57321

A A AL S

View trace

Goroutine analysis

Network blocking_profile (&)
Synchronization blocking_profile (&)
Syscall blocking_profile (&)
Scheduler latency profile (4 )
User—defined tasks

User—defined regions

Minimum mutator utilization

« View trace: & RE

» Goroutine analysis: Goroutine 43 #T

« Network blocking profile: [ ZEH#E

« Synchronization blocking profile: [ BH ZEHE
 Syscall blocking profile: 4t FH FH ZEME
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Go Kk#e2 IREZEIMT trace

Scheduler latency profile: i B A%
User defined tasks: /7 HE XE%
User defined regions: /" H & Y [X i

Minimum mutator utilization: #{& Mutator FifH %

Scheduler latency profile

FENIT AR F R, BRAFRRIERILER, 7£?W'JTF”¢~9H“?)I‘:B’E’)\QHEI%, PRl BRATT— B

%A “Scheduler latency profile”, A1ftiET Graph & RN F 0L, a0 F:
main
Type: delay main =7
Showing nodes accounting for 69.22us, 100% of 69.22us total 31.54us (45 56%) Do 3350 (452
of 65.88us (95.18%)

34.34us 3.33us

4
trace runtime
S S

34.34us (49.62%) | P

Y

BORTEF LU L, PR Bt e, —A2  trace  AH, 5i4b—AJ2&  channel  f
Wk

Goroutine analysis

% 0% “Goroutine analysis”, ATREEITXANTIRER BIAGITEREY, HAREBE 2
/b4 Goroutine 7EHI, - H WA/ Goroutine K3z T A4 #A4E SR AEME N BE . R -
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Go KA#sZ IREHIMT trace

Goroutines:

runtime.main N=1
runtime/trace.Start.funcl N=1
main.main.funcl N=1

N=3

i EEIRATT LA B3 E 3 A4S goroutine, 432
runtime. main . runtime/trace. Start. funcl . main. main. funcl , LA EHR

iy LAt A Filg, BT ORBATHT LUEN sl BRI RS . T

Goroutine Name: main.main.funcl

Number of Goroutines: 1

Execution Time: 2.21% of total program execution time
Network Wait Time:  graph(download)

Sync Block Time: graph(download)

Blocking Syscall Time: graph(download)
Scheduler Wait Time: graph(download)

[F] It ] LA 22417 Goroutine 7R/ FER R (5 E, BLK GC iEHH GC EiF &A1) —
OIS . W RAR e A, AT UIEEER T E T R, M4 TS Goroutine 1247 I Hf T
K& T, XHBEWIRLFIE BT 1% Goroutine BITHB—ANKIEINT, T ABHBKE
B, REBFRE T —BREEFH. UF:

2R X FEIT
Execution Time AT (] 3140ns
Network Wait Time WG &R Ons
Sync Block Time A2 BHZERE] Ons

Blocking Syscall Time %R  Ons

Scheduler Wait Time S SRR I [ 14ns
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ZFR X FERT
GC Sweeping GC EH ons
GC Pause GC 1% Ons

View trace

FEXT M HTAEF ) Goroutine i1 0 i A1 T HIE T i)G, IATHEE “EERER" BF MK
E%‘[ﬁi ’ ﬁu T H
2. E{F# Heap/Goroutines/Threads i£/H{ES

1. EiE)

® 0 ® B 1270.01:57321/trace x 4
<« c 127.0.0.1:57321/trac * @ & i
trace View Options | [<[=1>]"
1 [50 s [100 s [0 s
- STATS (pid 1) n
Goroutines: 3
Threads: z}
8
~ PROCS (pid 0) ’
~ Proc 0 ‘G18 runtime/trace Startfuncl [B <
Proc 1 + ;
Proc 3 &1 untime.main ) &1 rntimamain Y
el )
3. [EHANEE (Processor) ! H
- N 4. #h18 (Goroutines) MZE{F (Events) 5
i 3 ] A%l _ N I
HUERE GOMAXPROCS [REHRS) (HIAHGH) BREMEMUEE (Processor) SN EEABONEALE. BHAF
M—ERENZTMNES, 2

Nothing selected. Tap stuff.

RAIRER BRI —F, HEA MO EEE, AT PR — IR, T

1. A 2R WoRAT I A BT, AR PRI [a] 4k B2 () AN [R] AT LA B2 X ), HAR AT AT
shift + 2 BEHBBFM.

2. Mt RIRIAT ) N A 2 O RRE O L o

3. iR EoRTEPUT AR IR Goroutine iE21TM Bt £ /DA EIEIZ AT, HEE GC %h;
(GCWaiting) . #iz4T (Runnable) . 47 (Running) X=FfmRZ.

4. 0S Zef2: EoRTEHUTIARE 2/ ARz lT, HEE&IEEREA Syscall (InSyscall) .
ZATH (Running) X AURAS .

5. LRSS A EIEHL S BoR—1T, RIS EE BRIV R A ML

6. hRERIEA: BORTER NI EEEE A T4 Goroutine IETEIZIT, MIELAT NREFHIF
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trace View Options
lows |50 us [100 ps

~ STATS (pid 1)
Goroutines:
Threads:

~ PROCS (pid 0) \

=

» Proc O l J
Proc 1
Proc 3 G1 runtime.main G1 runtime.mai

Pres

1 item selected. Slice (1)

Title G18 runtime/trace.Start.func1 Event(s) Link

User Friendly other Incoming flow go

Category Outgoing flow go

Start 91,447 S preceding events 3 events of various types
Wall Duration 32,011 Following events 3 events of various types
Self Time 32,011ns Al connected 11 events of various types
Start Stack Trace  Title events

runtime/trace.Start.func1:127

s BAAR) Goroutine 4745 7] LLE B LA GO VRAIME B, XPUR &,
W T . UL
o Start: JF4fHH
« Wall Duration: 4L 4]
 Self Time: HATH[H
o Start Stack Trace: FFUffIMERA(E B
« End Stack Trace: &iaif HEH(E R
« Incoming flow: %A
« Outgoing flow: #i i
e Preceding events: 2§34t
« Following events: 2 &=
+ All connected: T &I

View Events

RE KRR TF

AT LB A5 View Options-Flow events. Following events Z 5, &AKANINAHIE

TSRS DL Wh:
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®C ® @ 127001:53536/trace x  +

< C  ® 127.0.0.1:53536/trace % © &

trace View Options | [<[=]>]"
lovs [50us 1100 v [i50ps

~ STATS (pid 1)
Goroutines:

Sieis o7iS ol

Threads:
~ PROCS (pid 0)

~ Proc0 O cnmmmes

Proc 1 -
Proc 3 Gl runtime.main N Y 1 runtime.main

SoueN

e+
ejeq awelq

KousyeT yndu

ST

1 items selected. | Slices (5) Flow Events (6)

Name ¥ Wall Duration ~ Self time ~ Average Wall Duration ¥ Occurrences ©  Event(s) Link
G1 runtime.main 106,870 ns 106,870 ns 53,435 ns 2 Outgoing flow go
G18 runtime/trace.Start.funcl 32,011 ns 32,011 ns 32,011 ns 1 Outgoing flow unblock
G19 main.main.funct 3,140 ns 3,140 ns 3,140 ns 1 Qutgoing flow go
syscall 0ns Ons Ons 1 Internal flow go
Totals 142,021 ns 142,021 ns 28,404 ns 5 Internal flow go
Internal flow unblock
Selection start 17,144 ns  Preceding events 8 events of various types
Selection extent 123,070 ns  Following events 11 events of various types

T E BRI, BRATTEAXREEFA Gl runtime.main  FFURIEAT, FEBITHIG)E

T 2 ™ Goroutine, Zc2fli# G188 runtime/trace.Start. funcl , ZRjGH2Z  G19

main. main. funcl o TfI[EEFATE] L@ H Goroutine Name 25 1 i & i 1A 2 Y,

. runtime/trace. Start. funcl  FEFEFHIE  main.main  HHT
runtime/trace. Start  Jj¥%, RIEEHEXFIRAMRECIE T — G funcl KT

WH

~ Proc 0 ‘
Proc 1
Proc 3 [ | G1 runtime.main ]
RE
vy
¥ G18 runtime/trace.Start.func
‘ G runtime.maln @ G1 runtime.mai
Title G1 runtime.main Event(s) Link
User Friendly other QOutgoing flow go
Category Outgoing flow g0 ’15\ E
Start 17,144 s Eoliowing events 11 events of »
Wall Duration 50,518 NS Ay connected 11 events of *
Start Stack Trace  Title evefits
runtime.main:110
End Stack Trace Title
runtime.chanrecv1:406
main.main:17 rted. slice (1}
Title G19 main.main.funcl  Event(s) Link
User Friendly other Incoming flow go
Category Outgoing flow go
Start 80,055 ns Outgoing flow unblock
Wall Duration 3140 nS  preceding events 3 events of various types
Start Stack Trace  Title Following events 5 events of various types
main.main.func1:13 | All connected 11 events of various types
events
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FEX AT S IR MAS L5 11h, RIS

G6 LR

SRAEPIAFFRIRMBL T R, AU AR S

H, ARBRABIPAT 7N fn 4

ch

~ “net/http/pprot”

R A\ o AR T

KA T

e curl http://127.0.0.1:6060/debug/pprof/trace\?seconds\=20 > trace.out

+ go tool trace trace.out

View trace

PRARPRIE B 7 2GE[ List Fi, SRR AMEA T T View trace Fii, WiF:

~ STATS (pid 1)

L_los

ls5s

Jos

Iiss

Goroutines:
Heap:
Threads:

~ PROCS (pid 0)

GC
Network
Timers

~ Syscalls

~ Proc 0

v Proc1
v Proc 2

~ Proc 3

- |4 >

i1

SEERENR, FRE,

~ STATS (pid 1)

625 ms

826 ms

XF A A IE R X I AT PREE B

W A BORS )28,

[e27 ms

(628 ms

(828 ms

LI

820 |

Goroutines:
Heap:
Threads:

~ PROCS (pid 0)

GC
Network
Timers

~ Syscalls

~ Proc 0

~ Proc1
~ Proc 2

~ Proc 3

}  G8MS google golang org/grpe.(+Ser... N

Title

User Friendly
Category

Start

Wall Duration
Self Time

Start Stack Trace

LY, R EIRYE IR G S ARFAN
AR, REH)— K thit

(*Server)

G6145
google.golang.org/grpc.
(*Server).Serve.func3
other

824,238,444 ns
1,182,500 ns
1,182,500 ns
Title

google.golang.org/grpc.

(*Server).Serve.func3:630

. Serve. func

Event(s)
Incoming flow
Outgoing flow
Outgoing flow
Preceding events
Following events

All connected
events

Link

g0

go

unblock

5 events of various types
7 events of various types
13 events of various types
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http://127.0.0.1:6060/debug/pprof/trace/?seconds\=20

Go RR#sZ IREFHIMT trace

~ Proc O -
~ Proc1 » G6970 google.golang.org/grpe.(*Server).se... » G6979 net/hitp.(*Tr.... » G69.. » GB9BIne.. G G6 GBI...
~ Proc 2 ) =
~ Proc 3 »E8880 00
30 items selected. Slices (12) Flow Events (18)
Name ¥ Wall Duration ¥ Self time ¥ Average Wall Duration ¥ Occurrences ©  Event(s) Link
G6970 google.golang.org/grpc.(*Server).serveStreams.func.1 64,501 ns 64,501 ns 32,250 ns 2 Outgoing flow sysexit
G6979 net/http.(*Transport).getConn.func4 35,695 ns 35,695 ns 17,848 ns 2 Outgoing flow go
G6980 internal/singleflight.(*Group).doCall 12,249 ns 12,249 ns 6,125 ns 2 Outgoing flow go
G6981 net.cgolPLookup 18,389 ns 18,389 ns 18,389 ns 1 Outgoing flow go
syscall Ons Ons Ons 2 Outgoing flow go
G6682 google.golang.org/grpc.(*Server).handleRawConn.funcl 93,361 ns 93,361 ns 93,361 ns 1 Outgoing flow unblock
unblock Ons Ons Ons 1 Outgoing flow unblock
G6680 google.golang.org/grpc/internal/transport.newHTTP2Server.func2 23,334 ns 23,334 ns 23,334 ns 1 Outgoing flow unblock
Totals 247,529 ns 247,529 ns 20,627 ns 12 Outgoing flow unblock

XEHMER 23RO B O TIPS, Rl Igkszia s View trace IR ABEZE, At 3R E W
S AS, KIRA AL NS “Network blocking profile” #1 “Syscall blocking profile”
FrietmfE e, wr:

Network blocking profile

Type: delay &
Showing nodes accounting for 39.52mins, 99.87% of 39.57mins total Serve
Dropped 6 nodes (cum <= 0.20mins) 0 of 9.40mins (23.76%)
9.40mins
grpe
(*Server)
handleRawConn
0 of 9.40mins (23.76%)
9.40mins
Y
grpe
(*Server) *Sgrpc
handleRawConn newHTTE Trahsport
0 of 30.12mins (76.11%) 0 of 9.40mins (23.76%)
30.12mins 9.40mins
Y
Brpe
se(r’;g;lt'rvgzus NewS:ra\::FI?r:ns ort
0 of 30.12mins (76.11%) 00f 5. 40mins (23 76%%)
30.12mins 9.40mins
-ansport
(nipiSone) nowHTTE2Server
0 of 30.12mins (76.11%) 0 of 9.40mins (23.76%)
30.12mins 0.12mins

http2
(*Framer)

ReadFrame
0 of 30.23mins (76.41%)

30.23mins 9.28mins

Syscall blocking profile
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transport
newHTTP2Server

nc2
0 of 29.97mins (49.52%)

129 97mi

ns

I:nm;purt
(*loopyWriter)
un
0 of 29.97mins (49.52%)

129 97mi

transport
(*hanSg'ver)

keepalive
0 of 29.96mins (49.49%)

Y
transport
(*controlBuffer)

get
0 of 29.97mins (49.52%)

0.33mins

http
HandlerFunc
ServeHTTP
0 of 0.33mins (0.55%)

0.33mins

pprof
Trace
0 of 0.33mins (0.55%)

0.33mins

pprof
sleep
0 of 0.33mins (0.55%)

\i%minslwmmins 0.33mins
runtime
selectgo
60.53mins (100%)

R LB =T ERER AT, i BIXANMEER, XA, XA LA ETTIEA, IR
TR AL SOS I R P R T, R s

ot

WA TR IE T go tool trace  WJEMEREE, 'CREVCIREAFI IS AHAT R AOEH:, HI
41 Goroutine 6 /PHZE /R L ZE, Syscall H#ENAEH/FHIE, GC FH4E, Heap M R/Nik
4%, Processor & a5 1454,

7 BRAE I Go I KA 2% pprof + trace 414, M3HEEIF#54Y, WS, BI{Efh
HATifE.

2%

« https://about.sourcegraph.com/go/an-introduction-to-go-tool-trace-rhys-hiltner

o https://www.itcodemonkey.com/article/5419.html

« https://making.pusher.com/go-tool-trace/

» https://golang.org/cmd/trace/

« https://docs.google.com/document/d/1FP5apqzBgr7ahCCgFO-
yoVhk4YZrNIDNfO9RybngBcl4/pub

« https://godoc.org/runtime/trace
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https://making.pusher.com/go-tool-trace/
https://golang.org/cmd/trace/
https://docs.google.com/document/d/1FP5apqzBgr7ahCCgFO-yoVhk4YZrNIDNf9RybngBc14/pub
https://godoc.org/runtime/trace

Go KA IRESHINT trace
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1 GODEBUG % i £ BRI

F GODEBUG & i & PRI

il Go 3 kA 2 — 5 T ) GODEBUG T A, GODEBUG [ & T Uil Go f&/¥1E
AT IR L AL 2 L, T R4 4 0 s R R 765 AL 2 O 0 U 5 £
B R HEATEMEHEIENE, W70, & FRAIVE IR GODEBUG [ 58414
2, AR FE.

AFETTIRRT,  Fefefibid i /MAAEAF S AN BT E AR, 8T A 1R s S R
SRS

IR

Go scheduler 1) FEINREZETGHEAFESS Fig4T 10 OS £ sy K liz 171 Goroutine, T
I—REFFAERS, MEATF=ALEWIRBNLES, 755

o G: Goroutine, SEfr EFHANEFRIAH  go fune  HUEALR T —4 G.
o P: KbFRZE, —MONACFEESAORZEL TILLERE  GOMAXPROCS  #HATIEM.
« M: OS 4f%

X=FAZHEERRIET Go B M: N R, it M iy P #tTd8E, AJE AEtiE M
FAEAFHATIZATH G RPATHRLAIAESS, WRAE AR 7T AVE4R 3 (Go Runtime
Scheduler) , AT A B AR AR BIHEAT ] B0 Hr, 40 R

sysmon

Local | balance
go func() 4@—y P queue Global Queue P M

findrunnable steal

execute  «———— schedule

l

G.fn() —_— goexit
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https://speakerdeck.com/retervision/go-runtime-scheduler

1 GODEBUG % i £ BRI

=

CHBAIAT go func ) B, SERR B AIE— N2 Goroutine, TATRE N G.

RN G SN P AN %] (Local Queue) mi4 /P4 (Global Queue) #,
S N — B ahE.

MR A E M DMERAT G.

- AN AT FAFE A

SRR HRE T G #ATHITES

CERRE, B NFAER

N

o U b~ W

LA A AT 1R 2 4 R AA X B SEIAS,  HLSEAE D RE ERPAR R H T A7 BUEAE S A AT 1Y

G, ERAFRGET, AHMAFIHEERS, Auirid 256 4. JFHARE G i, Stk
P ARG, WRAMBAI 1, WK P RIASHEBASIH) — /0 G B2 ahE e )mBA A, X s
A AR D 1R S B U A P

TANRATATLLE 2] 1A steal 47709, XRHIRMAT A RINE, FATHFE AR QIEH 1) G B
G W ATEATIRER, ERPEEiE AR 24T P R4S b, EHEY P 1T G %5,

WS CTET, ERRHMAARATI R G, FR SR A YA AR A, R
SBENLAAEAD P AASBAS 2 G i —E T2 1T G BIH A T 7T

global queue (empty)

local queue / local queue (empty)
cannot find work;
steals 3 Gs from P1

M M

P1 P2

FEXAM T, P2 EARMPAS R AR LUZAT ) G, EXAT  work-stealing S
%, BENLEEILE AR P, JEA PL MIAHEAS I G 8 T =4 G 2'e H CHIA B
%o &b, P1. P2 #iA THIEITH G, P1 2RI G ASHIRD, A BTIR & -1
HIFE 2 AP ES AL

GODEBUG

GODEBUG Zs & n] DL HIzTi A B R AR &, SHLLES 00, AN name=val
AXEESATERNE L, B ERn FEASE:
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M GODEBUG 7 i & FRR i

» schedtrace: W& schedtrace=X S0 MFIZATIERE X AP H—47 V8 FE 35 111474
S ERbRUE err Fth

» scheddetail: ##& schedtrace=X Ml scheddetail=1 ] LM#igfTHfE4E X 2P
RE—XEHNZITER, SEAREEORFHMERT. LB, OS 4% Al Goroutine
HIRZS

FErRE

func main() {
wg := sync. WaitGroup{}
wg. Add (10)
for i :=0; i < 10; i++ {
go func (wg *sync. WaitGroup) {
var counter int
for i :=0; i < lelO; i++ {
counter++
1
wg. Done ()
} (&wg)

wg. Wait ()

schedtrace

$ GODEBUG=schedtrace=1000 . /awesomeProject

SCHED Oms: gomaxprocs=4 idleprocs=1 threads=5 spinningthreads=1 idlethreads=0 ru
nqueue=0 [0 0 0 0]

SCHED 1000ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 2000ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 3001ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 4010ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 5011ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 6012ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 [1 2 2 1]

SCHED 7021ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
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Hl GODEBUG &1/ Bl iz

runqueue=4 [0 1 1 0]

SCHED 8023ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=4 [0 1 1 0]

SCHED 9031ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=4 [0 1 1 0]

SCHED 10033ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=
0 runqueue=4 [0 1 1 0]

SCHED 11038ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=
0 runqueue=4 [0 1 1 0]

SCHED 12044ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=
0 runqueue=4 [0 1 1 0]

SCHED 13051ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=
0 runqueue=4 [0 1 1 0]

SCHED 14052ms: gomaxprocs=4 idleprocs=2 threads=5

o sched: f—F#AGRIHESRKHRGER, J5HIRRKZMEERR R 3B ILAERIZ AT 5,
AR ]I RS A2 schedtrace  HI{ELEEM

« gomaxprocs: Muif CPU #0431 (GOMAXPROCS [ 4#i{H) »

o idleprocs: AL ERECE, 5 I R R T B0 A R ECE

 threads: OS &A2HE, 5 ME TR AT IEEBIT AR

« spinningthreads: HIERZEM OS LfEdiE.

« idlethreads: ==NIIZ&FEEE.

« runqueue: 4HBAFIFH Goroutine &, /5K [0 0 1 1] W4 RIEX 4 4~ P
(R A FA %1 IEAEIZ 47 1) Goroutine % & .

7E FIEIRATEIRE “ AL XAMMS, WRIRZ AR TS, —F “aie e
2L, A5 (Head First of Golang Scheduler) #2417 9 -

H eI AN L, £ Go Scheduler ¥ iHEAEEE T “OS HIFIEAHZR" Ll
Jo BRI 2 OS kM E” 25, #&H T “Spinning Thread” M.

AR “E LR WA KB AT B AT B Goroutine B, FEASESZLTE , M

JERE “HE” PIRAERAE T TR, BAAEERX R T — % H, HEHE—T

syscall & SoptaT LLRIIE, thid “Eie”, RFRAAE 1HE o5 DA RS 1) O 2 A g BB
AT RE R fEH 2 K.

scheddetail

IR BAVEE L AR PR LA R e B B, JRATATBAEIN  scheddetail — 2%k, mifé
g St — P E B WL A28, W
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$ GODEBUG=scheddetail=1, schedtrace=1000 . /awesomeProject
SCHED 1000ms: gomaxprocs=4 idleprocs=0 threads=5 spinningthreads=0 idlethreads=0
runqueue=0 gcwaiting=0 nmidlelocked=0 stopwait=0 sysmonwait=0

PO: status=1 schedtick=2 syscalltick=0 m=3 runqgsize=3 gfreecnt=0

P1l: status=1 schedtick=2 syscalltick=0 m=4 rungsize=1 gfreecnt=0

P2: status=1 schedtick=2 syscalltick=0 m=0 rungsize=1 gfreecnt=0

P3: status=1 schedtick=1 syscalltick=0 m=2 runqgsize=1 gfreecnt=0

M4: p=1 curg=18 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 spinning=fa
Ise blocked=false lockedg=—1

M3: p=0 curg=22 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 spinning=fa
Ise blocked=false lockedg=—1

M2: p=3 curg=24 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 spinning=fa
Ise blocked=false lockedg=—1

Ml: p=—1 curg=-1 mallocing=0 throwing=0 preemptoff= locks=1 dying=0 spinning=f
alse blocked=false lockedg=-1

MO: p=2 curg=26 mallocing=0 throwing=0 preemptoff= locks=0 dying=0 spinning=fa
Ise blocked=false lockedg=—1

Gl: status=4(semacquire) m=—1 lockedm=-1

G2: status=4(force gc (idle)) m=-1 lockedm=-1

G3: status=4(GC sweep wait) m=—1 lockedm=-1

G17: status=1() m=-1 lockedm=-1

G18: status=2() m=4 lockedm=-1

G19: status=1() m=-1 lockedm=—1

G20: status=1() m=—1 lockedm=-1

G21: status=1() m=-1 lockedm=—1

G22: status=2() m=3 lockedm=—1

G23: status=1() m=1 lockedm=-1

G24: status=2() m=2 lockedm=—1

G25: status=1() m=1 lockedm=-1

G26: status=2() m=0 lockedm=-1

TEIX BEAHEC T 1000ms B ARG EREE, BEELER, BIVENEGE—ANZBIFGE T
fifE. W

G

o status: G HIB1TIRE.
o m: EEW— M,
o lockedm: ZEHIE M.

PR — W EATERE] G Mg TIRE, ZX T o Wi AEw A R, 5 & 9 Fuik
=

VAR
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_Gidle 0 WK 2T, I H BT WA .
_Grunnable 1 ORI TS, BB T H AR .
_Grunning ;5 AEIBATAGI B, O] AT H P ARG,

B 22508 7 M F P,
_Gsyscall 3 IEEHAT RGHA, SN2 17 M.

Gwaiting g TESATRBEELE, BT,
- WAREIBAT NS, B e IF A2 AL R S 4 e

Gmoribundunused 5 A, {HEAE gdb HikAT T RESR Y .

FIARAEH], AR RE RS IR H 3l NI aa1L
_Gdead 6 BRI B A AT P AR,
AR A B T RSO 7 B HERK .

Genqueueunused 7 AL o

IEFE R, IFBCA AT P AR,

G tack 8
—Jcopystac BRLEE T IAFI

IR T HROREWER R, RINGS& EREOIEE, WF:

Gl: status=4(semacquire) m=-1 lockedm=-1

G2: status=4(force gc (idle)) m=—1 lockedm=-1
G3: status=4(GC sweep wait) m=—1 lockedm=-1
G17: status=1() m=—1 lockedm=—1

G18: status=2() m=4 lockedm=-1

XA B, Gl Wi PIREN Gwaiting  , HERAEC M MBUE . XN RIR AT BELF &7
e B FE S B A RPN, HIUER R status=4  Z&F/R  Goroutine  fEiE
T gBEAE, WP IR S semacquire  Fi, ZBN semacquire | ST
RGN, EAEMRMPLEIHAE  goparkunlock — PR%L, #E4FT  Goroutine  JiE
LREONF, JEEE®N Gwaiting  IRE.

WAFETLFRBAT AR A & FBOXMBL RN, HAT—EFE, W

waitReasonZero /7
waitReasonGCAssistMarking // “GC assist marking”
waitReasonIOWait // 710 wait”
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n) ”

”

e) ”

d) ”

FATEE L waitReason — AJRA T f#EF]

waitReasonChanReceiveNilChan

waitReasonChanSendNilChan
waitReasonDumpingHeap
waitReasonGarbageCollection
waitReasonGarbageCollectionScan

waitReasonPanicWait
waitReasonSelect
waitReasonSelectNoCases
waitReasonGCAssistWait
waitReasonGCSweepWait
waitReasonChanReceive
waitReasonChanSend
waitReasonFinalizerWait
waitReasonForceGGIdle
waitReasonSemacquire
waitReasonSleep
waitReasonSyncCondWait

waitReasonTimerGoroutineldle

waitReasonTraceReaderBlocked

waitReasonWaitForGCCycle
waitReasonGCWorkerIdle

s N AESS 5 I F T

M

P: i%%gg/l\ P.

e curg: METEEMABA G.
e rungsize: ZITAFITH G HiE.

« gfreecnt: ATHMG CIREN Gdead) .

« mallocing: 2 IEfEALAAT -
o throwing: % .

« preemptoff: NEFEERHEMIE, REF curg 7EXA m _FigfT.

o status: P Higf7IRE.
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Goroutine

// “chan receive (nil cha

// “chan send (nil chan)”
// “dumping heap”

// “garbage collection”

// ”garbage collection sca

// “panicwait”

// "select”

// “select (no cases)”
// 7GC assist wait”

// “GC sweep wait”

// “chan receive”

// “chan send”

// “finalizer wait”

// “force gc (idle)”
// ”“semacquire”

// “sleep”

// ”sync. Cond. Wait”

// “timer goroutine (idl

// “trace reader (blocke

// “wait for GC cycle”
// 7GC worker (idle)”

SWEEIBIT R R, it



M GODEBUG 7 i & FRR i

« schedtick: P ffif R k.

« syscalltick: P [ &40 HIRE

e m: FEEM— M.

e rungsize: BITAFIFH G Hi&E.

o gfreecnt: ATHMIG CIREN Gdead) -

W& B &X
_Pidle 0 WA i, B BEAT AT HIAR AL -

_Prunning 1 M5 P4k acquirep i, P FPRESECEAN _Prunning.
_Psyscall 2 IEEHAT R .

HFIFislT, W RGIEA#T GC, HAE GC

Pgcst 3
_rgcestop GERIEA SRR — ARSI B

_Pdead 4 JEFE, AHAEH.

B4

A SCIATE TR RN LR RN, ST GODEBUG #42 1ML 431075
A7k, REAR, RARATDORE E—RCER go tool trace RGN, FESLPRIN
T, RURINEERZ, AETIHRER.

2%

« Debugging performance issues in Go programs

« A whirlwind tour of Go’s runtime environment variables
o GOWEZRI (2) FWEWERR

+ Go’s work-stealing scheduler

» Scheduler Tracing In Go

+ Head First of Golang Scheduler

e goroutine KPRAY)

» Environment_Variables
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https://software.intel.com/en-us/blogs/2014/05/10/debugging-performance-issues-in-go-programs
https://dave.cheney.net/tag/godebug
https://mp.weixin.qq.com/s?__biz=Mzg3MTA0NDQ1OQ==&mid=2247483907&idx=2&sn=c955372683bc0078e14227702ab0a35e&chksm=ce85c607f9f24f116158043f63f7ca11dc88cd519393ba182261f0d7fc328c7b6a94fef4e416&scene=38#wechat_redirect
https://rakyll.org/scheduler/
https://www.ardanlabs.com/blog/2015/02/scheduler-tracing-in-go.html
https://zhuanlan.zhihu.com/p/42057783
http://xargin.com/state-of-goroutine/
https://golang.org/pkg/runtime/#hdr-Environment_Variables

H GODEBUG & GC

H GODEBUG & GC

4R GC

ETHENE S, bR EL (GO 2 —FhE s B A RINLH], SR RIS 2 2 25 AR 17
AN EE A R IS A TE. TS John McCarthy 7 1959 £ /247 & B 1 b3 Bk,
LA 4L Lisp F I Fa WA BLIHLE CRE wikipedia) .

AHAE GC

FRVEHNAABERN EHEEEERATIRER, BeERSEREFAMEE (gt &

B ELR

GC 7R ol &

PR R 4 W R, MR R BT Stop The World (STW) |, STW ARFE7E
AT B PSSR R A B, 7 2R AN AR B4 £ AL EE GC ARG AR T 4

.

1T

UNGWIR/E

FRAREH

(NP

Dby
>
W

STW

L A

TETFUGFRICE, HESIX R, S 5hE (Write
Barrier) # 4B1GC (mutator assist) ,

T (B8 A0 R FH AR T A2 B AT I,

PRl G 2 B 5 2 BT IE/E 12 1T I FT A Goroutines

PRICET B EE H KR AR HE A AE T AT A AOAE .

TETEMARICAT ST S5, W B iR R,
XIHES 2 S5 (Write Barrier) Al#BIGC (mutator
assist) , TMiksickY BRI R AR T 2 IR KIS AT,

It LATEFRIC B BE AT BB 247 BT 1R S 72 A

PR M7 BB 1 i 75 23R4T STW.

A% GC MFE

LU GOGC A2 f i B AT aG b AR &3 10 H AR B 20 EUAEL, 6T BRI A 2 7 e i il 55
— RIS R TR AR I S BB R L BA B v B H A | Leit, stk GC, BRIMEDA
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H GODEBUG #& GC

GOGC=100. ik HEE Ny GOGC=off 7] LLsE a4t H NI ds, ZEARKIK?

fap kPPl 2, GOGC HMEBE R K, GC KSR, (HEREAFT AR GC HHEN 1
[T PN

B4 GC 1B

PR A GC & STW i)

Go

10 STW (sikisi tcmalloc) HmsEF 5
Go o

13 Mark STW, Sweep 4T HmsZ 5l

Go —tabRiciE, FERPRICTER . FHETE N C Fb g,

10-50msZ 5l
1.5 e Go Mz 84w S A

Go 1.5 th—s 538 % GC AR B, i GC

N NENEN o 5msZ&”lJ
1.6 DA, HORANLIN !
Go GC W H mark #U4a It Kk, span X R4 BLALS B ——
1.7 freelist A bitmap #, SSAZ|IA :
Go BEE R (hybrid write barrier) , J§/% re-scanning

sub ms

1.8 stack
(13.012 Mark Termination JiFEHL4k ?;?LQZ'& g

H: BORBRIET @boya 7EIRYI Gopher Meetup 173
GODEBUG
GODEBUG ZZ & n] M=z AT I A IR &, SHLLES /0, %X ¥:  name=val

AEH B GC ML L, FEW K gctrace 4, ATEL®E  getrace=1  JamiHl
DA B RIS R A5 AR RS R K GC 121T1E R

B RARE

« mark: FricHrEL.

« markTermination: Fxic%slHTE:.
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https://github.com/boya

H GODEBUG & GC

« mutator assist: 4 GC, 2487t GC i mutator &fE 2 JFKiz17, 1fi mutator
assist HLl & GC fift—& a1 TAE.

« heap_live: 7f Go MINAEH T, span EWAF A NIE, BTN A 8kb, A
Go ZARIEXT G K NASH T A BEAF TR span, 1 heap live ACEREFTH span )
KRN

+ dedicated / fractional / idle: fEbmicHr Bz 7 A=F A K mark worker #=X, 437l
/2 dedicated. fractional #1 idle, EAMNEEANFBLIERE, Hrh dedicated izl
BT, RSN GC HUiT A, fractional R& T4 1 GC 174, idle &&Ein. XH
RR B T RERAF LR mark worker Sl 1, FEARAAIRATTT LIS IS 823

S

func main() {
wg := sync. WaitGroup{}
wg. Add (10)
for i :=0; i < 10; i++ {
go func (wg *sync. WaitGroup) {
var counter int
for i := 0; i < lel0; i++ {
counter++
}
wg. Done ()
} (&wg)

wg. Wait ()

gctrace

$ GODEBUG=gctrace=1 go run main. go

gc 1 @0.032s 0%: 0.019+0. 45+0. 003 ms clock, 0.076+0.22/0.40/0.80+0.012 ms cpu, 4
—>4->0 MB, 5 MB goal, 4 P

gc 2 @0.046s 0%: 0.004+0.40+0. 008 ms clock, 0.017+0.32/0.25/0.81+0.034 ms cpu, 4
—>4->0 MB, 5 MB goal, 4 P

gc 3 @0.063s 0%: 0.004+0.40+0. 008 ms clock, 0.018+0.056/0.32/0.64+0.033 ms cpu,
4->4->0 MB, 5 MB goal, 4 P

gc 4 @0.080s 0%: 0.004+0.45+0. 016 ms clock, 0.018+0.15/0.34/0.77+0.065 ms cpu, 4
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—->4->1 MB, 5 MB goal, 4 P

gc 5 @0.095s 0%: 0.015+0.87+0. 005 ms clock, 0.061+0.27/0.74/1.8+0.023 ms cpu, 4-
>4=>1 MB, 5 MB goal, 4 P

gc 6 @0. 113s 0%: 0.014+0.69+0. 002 ms clock, 0.056+0.23/0.48/1.4+0.011 ms cpu, 4-
>4=>1 MB, 5 MB goal, 4 P

gc 7 @0.140s 1%: 0.031+2.0+0. 042 ms clock, 0.12+0.43/1.8/0.049+0. 17 ms cpu, 4->4
->1 MB, 5 MB goal, 4 P

gc # @fs #%: #+#+# ms clock, #+#/8/#+# ms cpu, #->#># MB, # MB goal, # P

o get : GCHATIREIMG S, FXZIN.

o Os . EFEFEDNEEHETN AR

o 8% HEEFEBILCKRIEGCHAE SR I A 3t

o #r..+# . GC WRRICLAEIALE I CPU A sk CPU I TRIY F 73t
o HO#OH MB . 4R GC BN, GC 4, GC IEBNI MK/,
o #MB goal : F—kfilR GC MAAE S BIAE .

o HP : HETEAIALEEZ P MEE.

S

gc 7 @0.140s 1%: 0.031+2.0+0. 042 ms clock, 0.12+0.43/1.8/0.049+0.17 ms cpu, 4->4
-—>1 MB, 5 MB goal, 4 P

gc7: # 7 % GC.
@0.140s: 47227 H30)51 0.140s.
1%: 58305 2T 1% HR7E GC L.
0.031+2.0+0.042 ms clock:
o 0.031: E/RHA P £ mark BB STW I jE].
o 2.0: F/RT P ) mark concurrent (JE&Aric) Ff (e a].
o 0.042: F/RHA P () markTermination BBt STW i ],
0.12+0.43/1.8/0.049+0.17 ms cpu:
o 0.12: F/RBEANHFELE mark BrB STW {58 [ i A o
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H GODEBUG & GC

o 0.43/1.8/0.049: 0.43 #’x mutator assist 5 HIRA], 1.8 %/~ dedicated +
fractional & fIfIEE, 0.049 Fox idle &5 AR .
o 0.17ms: 0.17 R/REANHFEE markTermination BB STW .
o 4->4->1 MB:
o 4: FIRIFUE mark BrEHTH) heap_live Kb
o 4: FI/RJFEE markTermination Fr AT heap_live K/,
o 1. FIRBEFRICH RATR.
e 5MB goal: #/x ik GC R E{E 2 5 MB.
o 4P: AKX GC —3W Kz /A P,

ot

AT RATESR 7 EH] GODEBUG && MR GC Ia4TH L ik, R ERNXF %K
ATEEAT AEA RS LT GC BB 1, HEE T U AR AR EE ], RRA G —
E

KRB E

« 1 GODEBUG 7 1 JZ ER i

2%

Go GCHT EI SR ix 65 BAR AT 4 & L2
GODEBUGx gctracef#tr

KTGolang GCH—LiR% - H I Lt Java GCHE A 2
@boya # A% HiGolang Runtime PPT
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talk

talk

WI—H, Go FIAHNS FE4% 0]

Go 1t fake-useragent 7 fi#—F

H Go >k 1 fi#—F Redis i@l #il

#H Gomock k47 B G

7E Go HH& B AT AL N A7 57

K, ##]—F goroutine [\ k¥ &
for-loop 5 json.Unmarshal /52 A 2
{7 B L — AR //go: 54
WEER B A, RRESE E

Gol.12 defer & MEREHIFE, REAZH?
MBS FEH, H17ZiE gRPC

Go1.13 defer HPERE & AN = 1

Go MHWA SR, ibH&E? (VSZED
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file:///docs/jianyugo/jianyugo-1cl3ti96o973v
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file:///docs/jianyugo/jianyugo-1cl3tknjs4spr
file:///docs/jianyugo/jianyugo-1cl3tlfval4ri
file:///docs/jianyugo/jianyugo-1cl3tmebvvvl4
file:///docs/jianyugo/jianyugo-1cl3tn56tqj1v
file:///docs/jianyugo/jianyugo-1cl3tnmp31mkr
file:///docs/jianyugo/jianyugo-1cl3tp40oo78p
file:///docs/jianyugo/jianyugo-1cl3tpnmr5c4q

Wi—10, Go HIARXSERAL i)

I—10, Go HIAHXS EgA% ]t
Bl

Golang  HfFAERFZAT T, Al IERR ISR SCRR B AR A — M A5 R LA il

i(ll3

PL gin-blog Afl, HIAEBEMREZT, $4T  go run main.go B REREIEHIZAT
( go build W RIEHAD

[$ gin—blogl# go run main. go
[GIN-debug] [WARNING] Running in “debug” mode. Switch to “release” mode in produ

ction.

— using env: export GIN MODE=release
- using code: gin. SetMode (gin. ReleaseMode)
[GIN-debug] GET /api/vl/tags —> gin-blog/routers/api/vl. GetTags

(3 handlers)

AR HFEHT, AR RBAT, XOEE AR, iEBATHSE R %5

17 7

1. gorun
RN EBEFESR, 8 $GOPATH/src ', 4T  go run gin-blog/main. go

[$ srcl# go run gin-blog/main. go

2018/03/12 16:06:13 Fail to parse ’conf/app.ini’ : open conf/app.ini: no such fil
e or directory

exit status 1

2. go build, #4T ./gin-blog/main

[$ srcl# . /gin-blog/main
2018/03/12 16:49:35 Fail to parse ' conf/app.ini’ : open conf/app. ini: no such fil

e or directory

K EAREST — AN KK A S, RN P i B A % T
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W—30, Go FIAINT 4% ] il

FAVELSHT4FH,  Golang  HIAHNBRBRRAMXN THATHLSMBIER: HREMRBARET

B%

BEAR C 2 RE B A PTE R BATEAT BT B sAT 4 1)

AR FAR N B G R MTAAT fr &0 F 3, T B TBRI AT 4T S st BBk Rt AF
T2

LR

FA 12 5 FRER A AT AT SCRFBE AR I 7 vk

import (
“path/filepath”
" 08"
“o0s/exec”
“string”

)

func GetAppPath() string {
file,  := exec.LookPath (os.Args[0])
path, filepath. Abs (file)
index := strings.LastIndex(path, string(os.PathSeparator))

return pathl[:index]

R IR R S B AR

log. Println (GetAppPath())

AV PAT L A S, AE 4SS
1. gorun

$ go run main. go
2018/03/12 18:45:40 /tmp/go—build962610262/b001/exe

2. go build

$ . /main
2018/03/12 18:49:44 $GOPATH/src/gin-blog
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HIHT

PAVRMAEAE go run ISR L, KIVER DN SO, XA ?

£ go help run 1, FRATATLIEF|

Run compiles and runs the main package comprising the named Go source files
A Go source file is defined to be a file ending in a literal ”.go” suffix.

Wt go run  PUTHBESCHE]  /tmp/go-build. .. HXTF, wmikItEir
Kt go run main.go  HHL /tmp/go-build962610262/b001/exe L RBAFTIRT,
NECEMBNEE H &N EPAT I PATH T

KO LIRIER T, WA, S H IR ) e

o AN AR SCAE, IR AR A 1 1 i

e gorun A1 go build A, ARG HXTIAT, A FEERE)EKH
K NHAT, BRI R e A

o AW go run , ANWTAERTHIEE SCAF

XHSERARRE T, BA gorun Al go build  MISREESCHHATERIZ AT,
ITHEHABHATREA R, BRI 2R I 25 P s BOAS 2] (0 2 ) A 17

P S

— RGBT HAT SCHR B

1. BB A SRS  GetAppPath O (U4 BAHBEE:, WHELE  go build
main. go MR HATSCARES B SR PAT IR (i ./src/gin-blog/main )

import (
“path/filepath”
" 08"
“os/exec”
”string”
)
func GetAppPath() string {
file,  := exec.LookPath (os.Args[0])
path,  := filepath. Abs(file)

index := strings.LastlIndex (path, string(os.PathSeparator))
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return path[:index]

ERXMTT, MT go run  ARIHTCRL, XML 224N

2. ESMEESHERE RS, AR go run  HIAE

package main

import (
"flag”
"t

)

func main() {
var appPath string
flag. StringVar (&appPath, “app—-path”, “app-path”)
flag. Parse ()
fmt. Printf ("App path: %s”, appPath)

go run main. go —app-path “Your project address”

=, ¥ os.Getwd() HATEZEHIM
Z I, beego M app.conf  HIARHE

ZEHEA A go build  METHMRHEHFXPAT  go run  , HEFEHZPIT o
run  HANMT

=\ BREEZRARSGERE
HATATLLERL  os. Getenv  SRIRMA G RALRE, K5 S ERARIEAT P
1. wEIHHI/EX

FBckyl, MUERETE (NA) MLIERE, K5 S5MEE. HE SN SR HTHE
e, IRFIRER L0 AR SRR BR AR — 3

Z, gogs #HL  GOGS WORK DIR  #EATHEHEMIALHD

2. MHARGHWRR
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https://github.com/astaxie/beego/blob/master/config.go#L133-L146
https://github.com/gogits/gogs/blob/master/pkg/setting/setting.go#L351

Hin—H0, Go FrAHXT S 4% n) /8t

R UL Rl REH W AR R, Flan SHOME %%, K& SR
*  $HOME/conf B{ /etc/conf F

XREF RIS 00 [ 5E A7 O B, AREBEFNNERE /NIRRT E

(X i 4 R 55— SFerifit 7 —3, i

IR

go test  {E BN RLBRIBRRIE, KDY go test  HEEWSIEXHIHXAT, BT
CAAEPAT I Bl F B A, AR 4RAT B k2 2 H =3¢ 1

BRI, WRRAFIANSHIOIE, F | os.args M,  go test —args M
gorun . gobuild  EHMATEMMENRFITE

NG
K= g 2, A8 B AR LI OTIR I E 521 A RE R B IX L) B 5
R I=RER AT 7B TP AN N Eiby ) = by = p ) 27y = SHl)

FEUCRFA LRI B I, R L HERUR " b, BB AR EA EHEMMT 4
BCERRE, W LU I ] B

KRE A A HEe, —'HE—3?
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Go f1] fake-useragent [ f#—F

Go 1) fake-useragent Jfi#—

AR R YE User-Agent (A, BEFEEIANE (PC. M) 3h s, A RIS A AN R 25
HA—FERHR S, 1M User-Agent (1781 B8 € H B (1 Bl 2 44

i Go %5 W44 1€ sl 75 BRI W 88 5k (User-Agent) [HIIHE, RFE 2 SEERBRG, 3k
HUiF Rk (Request Headers) ] User-Agent itf3#kk3k 2, #EEB., LaTIti@ s 74
R, KA TIXANGE fake-useragent, FISRARRAVRI K9 5

i B #htik:  https://github.com/EDDYC)Y/fake-useragent

b-Z )

« All User-Agent Random
+ Chrome

» InternetExplorer (IE)
» Firefox

» Safari

» Android

» MacOSX

« 10S

« Linux

» IPhone

» |Pad

» Computer

* Mobile
$ go get github. com/EDDYCJY/fake—useragent
R

package main

import (
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Go f¥) fake-useragent 7 fi#— 1

”

”1og

”github. com/EDDYCJY/fake-useragent”

func main() {
/) WEZE
random := browser. Random ()
log. Printf ("Random: %s”, random)

chrome := browser. Chrome ()
log. Printf (“Chrome: %s”, chrome)

internetExplorer := browser. InternetExplorer ()
log. Printf ("IE: %s”, internetExplorer)

firefox := browser.Firefox ()
log. Printf ("Firefox: %s”, firefox)

safari := browser. Safari ()
log. Printf (“Safari: %s”, safari)

android := browser. Android ()
log. Printf (“Android: %s”, android)

mac0SX := browser. Mac0SX ()
log. Printf ("Mac0SX: %s”, mac0SX)

ios := browser. 10S()
log. Printf ("10S: %s”, ios)

linux := browser. Linux ()
log. Printf (“Linux: %s”, linux)

iphone := browser. IPhone ()
log. Printf (“IPhone: %s”, iphone)

ipad := browser. IPad ()
log. Printf (“IPad: %s”, ipad)

computer := browser.Computer ()
log. Printf (“Computer: %s”, computer)

mobile := browser.Mobile ()
log. Printf ("Mobile: %s”, mobile)
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syl

ART LA B IR I P e K T I TR] 18] B DA e KRN IS T) . i oRANIRS - OB

client := browser.Client {
MaxPage: 3,
Delay: 200 * time.Millisecond,

Timeout: 10 * time. Second,

}

cache := browser. Cache {}
b := browser. NewBrowser (client, cache)
random := b. Random()

I s Sk A i N SRR A

client := browser.Client {}
cache := browser. Cache {
UpdateFile: true,

}

b := browser. NewBrowser (client, cache)

BJa, BUEARERE, RASHREBHEHERR

o

Random: Mozilla/5.0 (Macintosh; Intel Mac OS X 10 13 2) AppleWebKit/537.36 (KHTM
I, like Gecko) Chrome/63.0.3239. 132 Safari/537. 36

Chrome: Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, lik
e Gecko) Chrome/60.0.3112.113 Safari/537. 36

IE: Mozilla/5.0 (compatible; MSIE 9.0; Windows NT 6.1; WOW64; Trident/5.0)

Firefox: Mozilla/5.0 (Windows NT 6.3; WOW64: rv:41.0) Gecko/20100101 Firefox/41.
0

Safari: Mozilla/5.0 (iPhone; CPU iPhone 0S 11 2 5 like Mac 0S X) AppleWebKit/60
4.5.6 (KHTML, like Gecko) Version/11.0 Mobile/15D60 Safari/604. 1

Android: Mozilla/5.0 (Linux; Android 6.0; MYA-L22 Build/HUAWEIMYA-L22) AppleWebK
it/537.36 (KHTML, like Gecko) Chrome/62.0.3202.84 Mobile Safari/537. 36
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MacOSX: Mozilla/5.0 (Macintosh; Intel Mac OS X 10 10 5) AppleWebKit/602.2.14 (KH
TML, like Gecko) Version/10.0.1 Safari/602.2.14

10S: Mozilla/5.0 (iPhone; CPU iPhone 0OS 10 1 like Mac OS X) AppleWebKit/602.2. 14
(KHTML, 1like Gecko) Version/10.0 Mobile/14B72 Safari/602. 1

Linux: Mozilla/5.0 (X11; Linux x86 64; rv:42.0) Gecko/20100101 Firefox/42.0

IPhone: Mozilla/5.0 (iPhone; CPU iPhone 0S 10 2 like Mac 0S X) AppleWebKit/602.
3.12 (KHTML, like Gecko) Version/10.0 Mobile/14C92 Safari/602. 1

IPad: Mozilla/5.0 (iPad; CPU OS 5 0 1 like Mac 0S X) AppleWebKit/534.46 (KHTML,
like Gecko) Version/5.1 Mobile/9A405 Safari/7534.48.3

Computer: Mozilla/5.0 (Windows NT 10.0; WOW64; rv:54.0) Gecko/20100101 Firefox/5
4.0

Mobile: Mozilla/5.0 (Linux; Android 7.0; Redmi Note 4 Build/NRDIOM) AppleWebKit/
537.36 (KHTML, like Gecko) Chrome/63.0.3239.111 Mobile Safari/537. 36

E=

IREE— X, fake-useragent KeSEEBUEIFAEIRI H b G — AN ST SR G247, 16
it Lo S5 T LA Bt

BJ5

WERAETH R &I T H 48, WGEHEAE PR B0 issue. # BARAES EXNGXANTH, A H K
RN T fRUVR A, Wad Star!

Wi H#uhk: https://github.com/EDDYC)Y/fake-useragent
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H Go >k 1 fit— T Redis M Bl

H Go >k / fi#— F Redis @MY
Go. PHP. Java... #5420k 3R (6 Redis, AR 547 A8

A TR, AT, AR ERREIR, SOREE T A BRI S HL A ?

T4

FTRATHH 8, AL EEIHAISLE Redis FEEH ML

Redis (% /7 s Al Ak 55 i 2 il TCP 3E R AT HIR S ., IS5 4B B 15y 6379
7 S AR 55 4% AOE [ i 2 B — L \r\n (CRLF) 4 (X2 405E)

Pl

£ Redis F17) AERMEIR, i 17 R P J BRI, Bt — K ¥ l/E Redis 1.2
FRAGIN, % 4E Redis 2.0 flRA RN Redis k55 a3 815 IbRiE s 20

ARIEFETH I BORSEI TN RE, ARVUEM AR (1.2 #Z 10 7)) o R RH &
(ZE

RPN
1. Hespl

*( ¥ ¥ => CR LF
$<SH 1 MFTHE> CR LF
<SH 1 FI%E#E> CR LF

$<SH N FFEHHE> CR LF
<SH N BEE> CR LF

EZCR A KiEE Redis k%22 S50 & — i3t %4 (binary safe) 1)

2. FTERRPHI

*3

$3
SET
$5
mykey
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$7

myvalue

3. bR UE

7%3\r\n$3\r\nSET\r\n$5\r\nmykey\r\n$7\r\nmyvalue\r\n”

Zmtid Redis MR IMUINE, $HGEHI 19 % P imiZiE, HARENREG3, MERCs

AREIME T, Redis BPMCART AR S0, X thdir EFRIEREZ —, AR DUEAR PR
XA SCIRTGS AR ?

Bl &

Redis MRAERERPIIAF (HATHIG SR WARD , REZFAFRMEEE ., £1X
ANEE P, ATBUE A A A, e XA RIE R AR, W

WAEE (status reply) HIHE—AFT 2 “+”
RIS Cerror reply) 55—/ “-"
BHEIE (integer reply) HIHE— iR “”
HEFE (bulk reply) ME—AFA5% “$”

ZA4MEFE (multi bulk reply) 5 — g2 “x”

A 7 RIEFELEERR, G5 K CRLF, R LUK A I [0 2 Tl R B ARET, (H2SEEA fE
A, FRIER R ARSI T 0

SERER
5 Redis REBAZH

package main

import (
” log”
//net//

” ”

(O3S}

”github. com/EDDYCJY/redis—protocol—-example/protocol”

const (
Address = 7127.0.0.1:6379”
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Network = “tcp”

)

func Conn(network, address string) (net.Conn, error) f{
conn, err := net.Dial (network, address)
if err != nil {

return nil, err

return conn, nil

func main() {
/) EERAZ
args := os.Args[1:]
if len(args) <= 0 {
log. Fatalf (“0s. Args <= 07)

1
/) FHGE R X
reqCommand := protocol. GetRequest (args)

/) IEE Redis JRZ#%
redisConn, err := Conn(Network, Address)
if err != nil {

log. Fatalf (“Conn err: %v”, err)

}

defer redisConn. Close ()

/) BNERAZ
, err = redisConn. Write (reqCommand)
if err != nil {

log. Fatalf (“Conn Write err: %v”, err)

/R A R
command := make ([]byte, 1024)
n, err := redisConn. Read(command)
if err != nil {
log. Fatalf (“Conn Read err: %v”, err)

/) AP R
reply, err := protocol.GetReply (command[:n])
if err != nil {
log. Fatalf ("protocol. GetReply err: %v”, err)
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/7 REPEEHIEI R B
log. Printf ("Reply: %v”, reply)
/RGP R A2
log. Printf (“Command: %v”, string(command[:n]))

FEIX BIRATTE M T A Redis %7 s IR &5 3t 58 ELIALRE, 70 lan F -
1. Bl 21728 JIHATH Redis 7

2. FREGER U S

3. %% Redis s ds, RBGER AN

4. BRI SEENER: KIEERN G217

5. MIEEABGR e BeUe AT R 1 B R K

6. MRIEEIZ PR, LB R R R HE

7.t AT 0L 6 T A A1
-EN

func GetRequest (args []string) []byte {
req := []string{
”%” + strconv. [toa(len(args)),

}

for , arg := range args {
req = append (req, “$”+strconv. [toa(len(arg)))
req = append (req, arg)

str := strings. Join(req, “\r\n”)
return []byte(str + “\r\n”)

X Redis MIERIMXAI YT, TR HERMEE, o brnshn, HESHEHE, RN
EIFNZHN TR, EHITLL T

6] &
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func GetReply(reply []byte) (interface(}, error) {

replyType := reply[0]
switch replyType {
case StatusReply:

return doStatusReply (reply[1:])
case ErrorReply:

return doErrorReply (reply[1:])
case IntegerReply:

return dolntegerReply (reply[1:])
case BulkReply:

return doBulkReply (reply[1:])
case MultiBulkReply:

return doMultiBulkReply (reply[1:])
default:

return nil, nil

func doStatusReply (reply []byte) (string, error) {
if len(reply) == 3 && reply[1] == 0" && reply[2] == "K' {
return OkReply, nil

if len(reply) == 5 && reply[l] == P && reply[2] =0 && reply[3] =N
& replyl4] == "G {
return PongReply, nil

return string(reply), nil

func doErrorReply(reply []byte) (string, error) {
return string(reply), nil

func doIntegerReply (reply [lbyte) (int, error) {
pos := getFlagPos(C \r’, reply)
result, err := strconv.Atoi(string(replyl:pos]))
if err != nil {
return 0, err

return result, nil
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il Go kT fit— F Redis B iYL

FEX BA TR A Bl R 2RAL AT 13 %, ASE I bR S AL BASE AL BT 20, AEIX LA
FERJLIUA A, WF

1. HEREMEAAE, SBRHRE -1 AfERIE
2. IRSSEFOEITA AT H #t CRLF 252

3. ZHMERERITETHERSER, ZEaEmg
4. TNERZ KRR SR AR

R E R, XASE BRI AT, RS bR EAF B AR Redis MITER. BRI EidRE
a

INGE

X CEMER, RENEEEMH Redis B, HUEH, RANKNE © R T4 8 18 b
VORI, IXFEGE A7 /B2 1

WA PR, RAEIREERI T # Redis &/ e BEAFMRS AT, WG T H
FIEIRR 2, A B RE e 0 1A i B !

)5, WREEMEENR, AW HMNE: https://github.com/EDDYC)Y/redis-protocol-
example

WS 5 TR BY, W04 Star [
5%

o EAEPX
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fiiFl Gomock 4T B 7ol

%l Gomock 347 BTk

FESCBRI A o, 75 BEREAT T % . AMAEAE AR — RHEMRIIT. Xt 2 Gomock
pNTEE SR

Gomock & Go iE=H— mock HEZE, B J7HIIRF [

$ go get —u github. com/golang/mock/gomock
$ go install github. com/golang/mock/mockgen

1 %2 BATE LS gomock =75 M mock A% A K T mockgen. i J&#& Al LA
KRB BATN TAE R RFREE T A 7 U ar LA

2. 50 N mockgen  BAEAAYER T ARG IRIER. H LKL, Hha
bin  HRNEGEEZ S

F:
£ mockgen  frAH, SCRFMIFRAE R

1. source: MR mock #:0 GEid -source B )
mockgen —source=foo. go [other options]

2. reflect: EfEH S FETF KA mock #:00. eildEEm AN EbRESECREH: SA
BARFE T2y B D 53R

mockgen database/sql/driver Conn, Driver
A R, PR OT SAE R mock ARG FFEEA A X Al BRIEREEE T el 1
FEA SO — N i B Demo kg 5 MK ], 248 B AR iR

2

1. AR RRIL
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fii FH Gomock 47 2 7e it

B CREED CBD KIY interface (411D

/] mockgen A XFHTH mock f¥) interface 4= mock SCfF
BT EE, NS mock

- BT B CI SRR

B3

UuA WwN

F—— mock
—— person

| L—— male. go
L—— user

F—— user. go

L—— user_test. go

W5
interface A

T person/male.go S, HALLFHZ:

package person

type Male interface {
Get (id int64) error

WHRGE
fT7F user/user.go X, HALLTFHNE:

package user
import ”“github. com/EDDYCJY/mockd/person”

type User struct {

Person person. Male

func NewUser (p person.Male) #*User {
return &User {Person: p}

func (u *User) GetUserInfo(id int64) error {
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return u. Person. Get (id)

A% mock 3

B2 mockd/  HIMRHZET, PATLL T4

§ mockgen —source=. /person/male. go —destination=. /mock/male mock. go —package=moc

k

EPAT G, TR mock/  HZFE FNZH T male_mock.go 3, X2 mock 3¢
fFo Matm SRS X A2 AN ? I
« -source: WEFHEMI (mock) M4
o -destination: & mock ST T, A5 AN BCE T ED SR A H o
« -package: W& mock XXHRIEA, HARENA  mock  FIEIN EICHFA (AR
1144~ mock_person)

LS e AL I I = D

MK mock X

// Code generated by MockGen. DO NOT EDIT.
// Source: . /person/male. go

// Package mock is a generated GoMock package.
package mock

import (
gomock ”“github. com/golang/mock/gomock”
reflect “reflect”

// MockMale is a mock of Male interface
type MockMale struct {
ctrl *kgomock. Controller

recorder *MockMaleMockRecorder

// MockMaleMockRecorder is the mock recorder for MockMale
type MockMaleMockRecorder struct {
mock *MockMale
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// NewMockMale creates a new mock instance

func NewMockMale (ctrl s*gomock. Controller) *MockMale {
mock := &MockMale{ctrl: ctrl}
mock. recorder = &MockMaleMockRecorder {mock}
return mock

// EXPECT returns an object that allows the caller to indicate expected use
func (m *MockMale) EXPECT() #*MockMaleMockRecorder {

return m. recorder

// Get mocks base method

func (m *MockMale) Get(id int64) error f{
ret := m. ctrl.Call(m, “Get”, id)
ret0, := ret[0]. (error)
return ret0

// Get indicates an expected call of Get
func (mr *MockMaleMockRecorder) Get(id interface{}) s*gomock.Call {

”

return mr. mock. ctrl. RecordCallWithMethodType (mr. mock, “Get”, reflect. TypeOf
((*#MockMale) (nil). Get), id)
}

TAH B

17T user/user_test.go (M, S5 ALLF A%

package user

import (

“testing”
”github. com/EDDYCJY/mockd/mock”
”github. com/golang/mock/gomock”

func TestUser GetUserInfo(t *testing.T) {
ctl := gomock.NewController (t)

defer ctl.Finish()

var id int64 = 1
mockMale := mock.NewMockMale (ctl)
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gomock. InOrder (
mockMale. EXPECT (). Get (id). Return(nil),
)

user := NewUser (mockMale)
err := user.GetUserInfo (id)
if err != nil {
t. Errorf (“user. GetUserInfo err: %v”, err)

}

1. gomock.NewController: i&[#]  gomock. Controller , EALE mock & ARG T
TgdEft. & X7 mock X4 IVEH. A BIARIAAME. HIVETEZ A goroutine H&
GAN

2. mock.NewMockMale: J&—/NEH mock Sz
3. gomock.InOrder: 75 B4 & (11 FH N AZ T 347 X gomock.After (17 ik 2%)

4. mockMale.EXPECT().Get(id).Return(nil): ixHf =g, EXPECT ()  jR[E]—A
RV R EREMREENN S, Get(id)  ZWBEANSIHFA mock L
Jiit.  Return(nil)  RWELRIHANAEERES. FHRil, HERENSIFRA,
I i BB R [P

5. NewUser(mockMale): g User szfil, EAFERENZ, EXEENT mock X,
MSEPRAEREG I user. GetUserInfo (id) WH (AZ: id RN 1D . AR
LR mock Jiik

6. ctl.Finish(): #1T mock MIBIFINRERT S, — MM defer  HEIRHAT, LUBIIE
AT — e fF:

&
F2]  mockd/ HIMRHZT, BATLL T4

$ go test ./user
ok github. com/EDDYCJY/mockd/user

BERZMERAR, MR A ! RATLLE 2% Return()  HIER[EME, PLHASRIA
—HERIIN A AR

BEWAFL
Wt
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$ go test —cover ./user
ok github. com/EDDYCJY/mockd/user (cached) coverage: 100.0% of stateme

nts
Ed R E  —cover  WREFCRIBELERMNG, BARHNAEN  coverage: 100.0% .

AL S

1. A= A7 55 2R (1) profile S

$ go test ./... —coverprofile=cover. out
2. R profile SCfA: s T MRAL T T

$ go tool cover —html=cover. out

3. A AT, TS

[ coverage.htmiifile0 x  +

C O Xt | fi i i 20jr_s 'n2800000gn/T/cover386711646/coverage.html#file0 B & ¢

github.com/EDDYCJY/mockd/user/user.go (100.0%) # covered

{

return &User{Person: p}

return u.Person.Get(id)

|2

—. ¥H mock Fi
Vil DRz S
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o Call.Do(): 75 BHAENL RS ZE AT (R AT:

« Call.DoAndReturn(): 75 B7ETLREC IS B8 47 I3 AE, I HASHR 7112 bk R Rl
« Call.MaxTimes(): & & KMIHHREH n Ik

« Call.MinTimes(): & &/ XECH n Ik

 Call.AnyTimes(): fu¥riiHRECH 0 REEZ X

« Call.Times(): #&EHMHKE Y n ik

ZH L

« gomock.Any(): VLA =AE
« gomock.Eq(): i S DL 246 € SR AUE, MATETF3hRE
« gomock.Nil(): & [A] nil

WWE LI ETS I Tk
=~ ARZA mock X
WRTT B A — 4 e fir A2 P mock SCEE, SRR i

0%, BOTRM TEERIA, BATATUAIM  go:generate  RSEMMLEAEIIThAE

go generate [-run regexp] [-n] [-v] [-x] [build flags] [file.go... | packages]

&% interface &

17 person/male.go X, BHCHLL T A%

package person

//go:generate mockgen —destination=../mock/male mock. go —package=mock github. co

m/EDDYCJY/mockd/person Male

type Male interface f{
Get (id int64) error

FATEER]  go:generate  IXZKIEA], W[4 NLLREE:

1. /8] //go:generate = (GEEAZEETHE)
2.  mockgen A
3. X —destination

A SR8 I RSO (www. topgoer.cn) - 556 -


https://godoc.org/github.com/golang/mock/gomock#pkg-index
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4, X —package
5. %X source , Aty person HIfUEEE
6. X interfaces , It4blN  Male

EIER mock X4k

FE]  mockd/ HIMRHZET, BUTLA T4
$ go generate ./...

PG mock/  RIMMOZRIEFEMR T, EZA AR ZARIRITEN O

B4

FEHITIRIZ—3, gomock G 3ATR AL THCRKIMER . BEW mock #VFVE 2 2 AR

Hrie B R 2 7 AR IhEE . ARATEL mark (£ 5 4B SR 5 7 SCr, e 4 SR
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£ Go g BIUF AL N A4S 55

FESCBRI A o, 75 BEREAT Tl % . AR R — RHERIIT. IX g mt 2 Gomock
pNTEE SR

Gomock & Go iE=H— mock HEZE, B J7HIIRF [

$ go get —u github. com/golang/mock/gomock
$ go install github. com/golang/mock/mockgen

1. 55— AT %% gomock 25 =75 FE M mock LKA T 2 mockgen. i A] LA
KR EBRAMN TAEE. HNFRE 7 A 20w e

2. 50 N mockgen  BAEAAYER T ARG IRIER. H LKL, Hha
bin  HRNEGEEZ S

F:
£ mockgen  frAH, SCRFMIFRAE R

1. source: MR mock #:0 GEid -source B )
mockgen —source=foo. go [other options]

2. reflect: ﬁﬁﬁ&%ﬁz?ﬁkiﬁk mock £ 1. EilidEEm AN ERESERIEH: SA
AR A JE pad O Amp I

mockgen database/sql/driver Conn, Driver
A R, PR OT SAE R mock ARG FFEEA A X Al BRIEREEE T el 1
FEA SO — N i B Demo kg 5 MK ], 248 B AR iR

2

1. AR RRIL
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7E Go HiE B EF AL I N AR 55

B CREED CBD KIY interface (411D

/] mockgen A XFHTH mock f¥) interface 4= mock SCfF
BT EE, NS mock

- BT B CI SRR

B3

U R W

F—— mock
—— person

| L—— male. go
L—— user

F—— user. go

L—— user_test. go

WE
interface Hi

T person/male.go S, HALLFHZ:

package person

type Male interface {
Get (id int64) error

WHRGE
fT7F user/user.go X, HALLTFHNE:

package user
import ”“github. com/EDDYCJY/mockd/person”

type User struct {

Person person. Male

func NewUser (p person.Male) #*User {
return &User {Person: p}

func (u *User) GetUserInfo(id int64) error {
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return u. Person. Get (id)

A% mock 3

B2 mockd/  HIMRHZET, PATLL T4

§ mockgen —source=. /person/male. go —destination=. /mock/male mock. go —package=moc

k

EPAT G, TR mock/  HZFE FNZH T male_mock.go 3, X2 mock 3¢
fFo Matm SRS X A2 AN ? I
« -source: WEFHEMI (mock) M4
o -destination: & mock ST T, A5 AN BCE T ED SR A H o
« -package: W& mock XXHRIEA, HARENA  mock  FIEIN EICHFA (AR
1144~ mock_person)

LS e AL I I = D

MK mock X

// Code generated by MockGen. DO NOT EDIT.
// Source: . /person/male. go

// Package mock is a generated GoMock package.
package mock

import (
gomock ”“github. com/golang/mock/gomock”
reflect “reflect”

// MockMale is a mock of Male interface
type MockMale struct {
ctrl *kgomock. Controller

recorder *MockMaleMockRecorder

// MockMaleMockRecorder is the mock recorder for MockMale
type MockMaleMockRecorder struct {
mock *MockMale
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// NewMockMale creates a new mock instance

func NewMockMale (ctrl s*gomock. Controller) *MockMale {
mock := &MockMale{ctrl: ctrl}
mock. recorder = &MockMaleMockRecorder {mock}
return mock

// EXPECT returns an object that allows the caller to indicate expected use
func (m *MockMale) EXPECT() #*MockMaleMockRecorder {
return m. recorder

// Get mocks base method

func (m *MockMale) Get(id int64) error f{
ret := m. ctrl.Call(m, “Get”, id)
ret0, := ret[0]. (error)
return ret0

// Get indicates an expected call of Get
func (mr *MockMaleMockRecorder) Get(id interface{}) s*gomock.Call {

”

return mr. mock. ctrl. RecordCallWithMethodType (mr. mock, “Get”, reflect. TypeOf
((*#MockMale) (nil). Get), id)
}

TAH B

17T user/user_test.go (M, S5 ALLF A%

package user

import (
“testing”

”github. com/EDDYCJY/mockd/mock”
”github. com/golang/mock/gomock”

func TestUser GetUserInfo(t *testing.T) {
ctl := gomock.NewController (t)

defer ctl.Finish()

var id int64 = 1
mockMale := mock.NewMockMale (ctl)
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gomock. InOrder (
mockMale. EXPECT (). Get (id). Return(nil),
)

user := NewUser (mockMale)
err := user.GetUserInfo (id)
if err != nil {
t. Errorf (“user. GetUserInfo err: %v”, err)

}

1. gomock.NewController: i&[#]  gomock. Controller , EALE mock & ARG T
TgdEft. & X7 mock X4 IVEH. A BIARIAAME. HIVETEZ A goroutine H&
GAN

2. mock.NewMockMale: J&—/NEH mock Sz
3. gomock.InOrder: 75 B4 & (11 FH N AZ T 347 X gomock.After (17 ik 2%)

4. mockMale.EXPECT().Get(id).Return(nil): ixHf =g, EXPECT ()  jR[E]—A
RV R EREMREENN S, Get(id)  ZWBEANSIHFA mock L
Jiit.  Return(nil)  RWELRIHANAEERES. FHRil, HERENSIFRA,
I i BB R [P

5. NewUser(mockMale): g User szfil, EAFERENZ, EXEENT mock X,
MSEPRAEREG I user. GetUserInfo (id) WH (AZ: id RN 1D . AR
LR mock Jiik

6. ctl.Finish(): #1T mock MIBIFINRERT S, — MM defer  HEIRHAT, LUBIIE
AT — e fF:

&
F2]  mockd/ HIMRHZT, BATLL T4

$ go test ./user
ok github. com/EDDYCJY/mockd/user

BERZMERAR, MR A ! RATLLE 2% Return()  HIER[EME, PLHASRIA
—HERIIN A AR

BEWAFL
Wt
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$ go test —cover ./user
ok github. com/EDDYCJY/mockd/user (cached) coverage: 100.0% of stateme

nts
Ed R E  —cover  WREFCRIBELERMNG, BARHNAEN  coverage: 100.0% .

AL S

1. A= A7 55 2R (1) profile S

$ go test ./... —coverprofile=cover. out
2. R profile SCfA: s T MRAL T T

$ go tool cover —html=cover. out

3. A AT, TS

[ coverage.htmiifile0 x  +

C O Xt | fi i i 20jr_s 'n2800000gn/T/cover386711646/coverage.html#file0 B & ¢

github.com/EDDYCJY/mockd/user/user.go (100.0%) # covered

{

return &User{Person: p}

return u.Person.Get(id)

|2

—. ¥H mock Fi
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o Call.Do(): 75 BHAENL RS ZE AT (R AT:

« Call.DoAndReturn(): 75 B7ETLREC IS B8 47 I3 AE, I HASHR 7112 bk R Rl
« Call.MaxTimes(): & & KMIHHREH n Ik

« Call.MinTimes(): & &/ XECH n Ik

 Call.AnyTimes(): fu¥riiHRECH 0 REEZ X

« Call.Times(): #&EHMHKE Y n ik

ZH L

« gomock.Any(): VLA =AE
« gomock.Eq(): i S DL 246 € SR AUE, MATETF3hRE
« gomock.Nil(): & [A] nil

WWE LI ETS I Tk
=~ ARZA mock X
WRTT B A — 4 e fir A2 P mock SCEE, SRR i

0%, BOTRM TEERIA, BATATUAIM  go:generate  RSEMMLEAEIIThAE

go generate [-run regexp] [-n] [-v] [-x] [build flags] [file.go... | packages]

&% interface &

17 person/male.go X, BHCHLL T A%

package person

//go:generate mockgen —destination=../mock/male mock. go —package=mock github. co

m/EDDYCJY/mockd/person Male

type Male interface f{
Get (id int64) error

FATEER]  go:generate  IXZKIEA], W[4 NLLREE:

1. /8] //go:generate = (GEEAZEETHE)
2.  mockgen A
3. X —destination
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T Go A BLFAb 1) N A7 X 5%

4, X —package
5. %X source , Aty person HIfUEEE
6. X interfaces , It4blN  Male

EIER mock X4k

FE]  mockd/ HIMRHZET, BUTLA T4
$ go generate ./...

PG mock/  RIMMOZRIEFEMR T, EZA AR ZARIRITEN O

B4

FEHITIRIZ—3, gomock G 3ATR AL THCRKIMER . BEW mock #VFVE 2 2 AR

Hrie B R 2 7 AR IhEE . ARATEL mark (£ 5 4B SR 5 7 SCr, e 4 SR
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K, {E#— 1 goroutine 3 & ¥ &

¥, ¥#l—F goroutine HIf &% E

7 7

func main() {
userCount := math. MaxInt64
for i := 0; i < userCount; i++ {
go func(i int) {
) LB A 55 AL P
fmt. Printf (“go func: %d\n”, i)
time. Sleep (time. Second)

()

EIXHE, B userCount  Z—MNMBENKISE CAAHN, GrReEIEE R , AAS
SR ERERIEIR . BHELMH I K goroutine E RN T, HEAXETENESTH,
KA !

A, ARGEFFX BLAT A A4 1)

BB HITT s

MR, ERREFHRT, WK T o BONTEAR SO 2Bk [FN IR AT — A e . TR
CL—d W T IR bR A, BRI 2 “BE. F R R R L

SR

go func: 5839
go func: 5840
go func: 5841
go func: 5842
go func: 5915
go func: 5524
go func: 5916
go func: 8209
go func: 8264
signal: killed
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e, $241— K goroutine f 3 & i

WEARARE CHATIEANS, 7E “R AR EARSE BT ]

o RGBT AR AW Lk
o R PG AN EERDE N R R E T

o {55%&: signal: killed

YR

9.0
2019FE1H9H
T49:25:30 |
@ 1 min 7.9
@ 5 min 3.3
15 min 25
6.8
4.5
2.2
0.0

8:27 832 8:37 8:42 8:47 852 857 902 9:07 912 917 9:22 o

CPU
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Sk, #=#— T goroutine K3k HE

100% )

8 BF 14%

8 245 45%

RE 41%

75% CPURE 89°
s

M kernel_task 120.1%

M 9o 109.9%

ISta enus atus 3.7

@ WindowServer 1.8%

50% @ Postman 1.5%

INTEL IRIS PLUS GRAPHICS 640

S 4.2

e 762
) Wz -—
25% pLsE S

FHNEE

% A
8:28 8:33 8:38 843 848 853 858 903 9:08 913 918 923 @ AELIOEES

@611 @446 @312

FELIS 18] A 2R 4 D1 2 2R 1

A

9.9G

756G

5.0G

2.5G

0K I

8:29 8:34 8:39 8:44 8:49 8:54 859 9:04 909 914 919 9:24 o
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e, 12#]—F goroutine i3 & BE:

RN 16 P 7 P £ R PO 77
top

PID COMMAND %CPU  TIME #TH  #WQ #PORT MEM PURG ~ CMPRS PGRP P
PID STATE BOOSTS

73414 test 100.2 01:59.50 9/1 0 18 6801M+ OB 114G+ 73403 7
3403 running *0[1]

ING
WHRATANE S Wi TR R R, winr DLUE s R BRI 3T 79Ik, #eE B RS lm R
FRIREAER K. UG, BRI E N IEEE
EIXH, FATREEE, AR KR goroutine FE & KA RB? KEWT:
« CPU i 273 bk
o Memory HHAK Fisk. BATLAEE CMPRS, ‘&R EZABEE 75 8. C& 3|
ik 114G+ 71
o EHFREMITR (WEAET)

fET Rk, AT IR IR S RS IR N . W LAt T4 (too many
files open) . WTE & %45

i

Wiz IR e AR AR ORI, 5o H 5 MAHSRERII N« ARG 7] B T804 mT FH sl i 28
2, HANES T B i 1) goroutine, SEGEFILEIREL

BRHRTTR

PERTTHAE T KRR, TR T 7R AR IER goroutine UR, AR & L < E”
R, B Rk REE TR, W

1. #4I/B 4] goroutine [AI I K isiT IR
2. AN R P IZ S il G MU ) 4 B R G0 R R A5

2SS /g ==

£ goroutine R E
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K, FE#H|—F goroutine [KIf k% &E

B RIEARAIT IR I AN R, A BRI B A RN I CUE S, PR O3 A 1) A Sk B i
HR AR L T

W R T, AR EM R AREE A INEMR XA R R EAT B R RS
o HEEETE )

2% chan

func main() {
userCount := 10
ch := make(chan bool, 2)
for i := 0; i < userCount; i++ {
ch <= true
go Read(ch, 1)

//time. Sleep (time. Second)

func Read(ch chan bool, i int) {
fmt. Printf (“go func: %d\n”, i)
<= ch

i 45 R

go func:
go func:
go func:
go func:
go func:
go func:
go func:

go func:

S leol BN = Gl BN B8 N B

go func:

W, FRATRCPARG B 1 2 4> 2 AN “IF" $4T 24> goroutine. {E3E, R . IR
Fams— Tt g R, 4 9 ME?

RHTR AT SR AR 2 B RS RIN, TRt 2 b, IR goroutine
Bk R AT E L, g0 BT OMEIRIE time.Sleep  #IJFER, HFEMEEE)

£ sync
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var wg = sync. WaitGroup {}

func main() {
userCount := 10
for i := 0; i < userCount; i++ {
wg. Add (1)
go Read(i)

wg. Wait ()

func Read(i int) {
defer wg. Done ()
fmt. Printf (“go func: %d\n”, i)

We, FAffEH  sync.WaitGroup — WAT. BAEEHIZIFEIEIF KK goroutine ¥i&E ({45
IEABA SRR B AR

NG

AL channel 2 sync #ABIREIE, AT, RATHEF LIRS GEARESLH

(i

23 chan + sync

var wg = sync. WaitGroup {}

func main() {
userCount := 10
ch := make (chan bool, 2)
for i := 0; i < userCount; i++ {
wg. Add (1)
go Read(ch, i)

wg. Wait ()

func Read(ch chan bool, i int) {
defer wg. Done ()
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ch <~ true
fmt. Printf (“go func: %d, time: %d\n”, i, time.Now().Unix())
time. Sleep (time. Second)

<{-ch
}
Mﬁﬂéﬁgﬁz
go func: 9, time: 1547911938
go func: 1, time: 1547911938
go func: 6, time: 1547911939
go func: 7, time: 1547911939
go func: 8, time: 1547911940
go func: 0, time: 1547911940
go func: 3, time: 1547911941
go func: 2, time: 1547911941
go func: 4, time: 1547911942
go func: 5, time: 1547911942

Witk 85 Rk F, #isesil 1 428] goroutine LA 2 > 2 AMIECE EPATIRANIN “AL 525",
2 IRGE TR LT I 224 1 A L

HER—: fii#L Semaphore

TEHESL T R A chan + sync 7 R ThE, RATEIHREZHEE N gsema, FiE
AR AN

import (
7 fmt

“time”

”

”github. com/EDDYCJY/gsema”

var sema = gsema.NewSemaphore (3)
func main() {
userCount := 10

for i := 0; i < userCount; i++ {

go Read(i)

sema. Wait ()

ARS8 s R SRS (www. topgoer.cn) # - 572 -


https://github.com/EDDYCJY/gsema

K, FE#H|—F goroutine [ kK E &

func Read(i int) {
defer sema. Done ()
sema. Add (1)

fmt. Printf ("go func: %d, time: %d\n”, i, time.Now().Unix())
time. Sleep (time. Second)

CAIWIE S
fE RIS, BT IR T

o WHEARVMIFKEEN 3
o PH¥ 10 X, ®IRJE31—A> goroutine KHATILS
o &—> goroutine FENFHIAH  sema AT IR G IHZE
o FRVFIFRBUZHTE M goroutine, 545 RAESS
B EEANBAFE, BAAERE. BEHE A K" bt WEERE A “BRES—A

goroutine” XfJif. X B H KM, A7 LR ALK goroutine S ARESH AN, BT
Ske—iE o PRI, R

Al

o EHBAR. BREMKNE TR
o JLEJLTA JUTHAMBERF RN CH RIS 5

HFERITERELL goroutine A& K
o goroutine A S RIRAE, AR VEIY A A7 23 [ AN L IR <5455 Wi L FR) 15 DL 0 A2
WU T, SERAAT S5 MR
+ Semaphore #/ER AR HI e i, 75 5 2l

L2

o MEABRMKR. BERERIMLH
o HJLAJi~ JLT i goroutine HIiE, HtIR%E T KEIAE goroutine MINAZ=E. 15
TR IR S5 S AS T 1
« Semaphore #ER R E, EEHEZHRES
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K, #Ei#l—F goroutine iR ¥

NG
o ETAT2NFIR, MMt REMFE
o AR, SRVFREEREMRS . REATTR =7 FE BT

IR %, VOV EERT UL LR EBE, #2 OK 1. BATxes, ATk 557 5the
ANREIEZ, EATJEE N goroutine BRI RGi2 BRI

IR, WL/ Go MR AX BRI S, SEAREME R P T o PUABASCE —

“IRE” G BRSO DL, B OURD . HIFAAAEIRLE R . IR AR AN Ty AR
OK

RiE#$] goroutine R E

NF—R. BREEZERIT HIRE. 5" o, ERNEH—EREILT, WL
Yy SE AT A

1B, RUCH R 5 LR IR, EEHMA R, DA R R IHRIZEIT goroutine
SR, FRAMFA0ARAE, BN R ek

o N/ ERE, 70 LA o
o WYN/HHETAS, FERTRYLE for-loop H (AT E HUE M)
o VA goroutine JERHE, (HEMUIA —ANBKME (AT LM

FHE=: R chan + sync

package main

import (
R
”sync”
“time”
)

var wg sync. WaitGroup

func main() {
userCount := 10
ch := make(chan int, 5)
for i := 0; i < userCount; i++ {
wg. Add (1)
go func() {
defer wg. Done ()
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for d := range ch {
fmt. Printf (“go func: %d, time: %d\n”, d, time.Now().Unix())
time. Sleep (time. Second * time.Duration(d))

1
1O
1
for i :=0; i < 10; i++ {
ch <=1
ch <= 2
//time. Sleep (time. Second)
1
close(ch)
wg. Wait ()
}
i 4
go func: 1, time: 1547950567
go func: 3, time: 1547950567
go func: 1, time: 1547950567
go func: 2, time: 1547950567
go func: 2, time: 1547950567
go func: 3, time: 1547950567
go func: 1, time: 1547950568
go func: 2, time: 1547950568
go func: 3, time: 1547950568
go func: 1, time: 1547950568
go func: 3, time: 1547950569
go func: 2, time: 1547950569

FE T3 R rp, AT DA I B M ARG B DL 55 7K i T FHE

« AFH channel A&
o REMSARIERFIRIE L, A2 channel FI7EHME
o WH K VFH K goroutine % &=

R, WU AR AR EROT 7, AR E IR TR :-)

HR=: B=HE
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go-playground/pool

nozzle/throttler

Jeffail/tunny
panjf2000/ants

FUB AR 5 =07 BE AN D, BERHES R AR ORI 3 goroutine Y B bR TR . FRE 5] T
JUAS, BAREBUORK 3 T IR 244k, AL

B4

FEARCHIIFL, BAET KR EmEcE) |, SFRRARNIFRELZH goroutine HELFH
ARG LR LK. REZRGHBRRIRIBIL. AL A EIRS R R R, 4R
N IRZIEI 5

FTRIATLL “424] goroutine JFAERE" NEM, IT T & oM. ARl T =M%,
FERAEK, &AM R, REWGFHREEEE FHROBART R T LL T

RN, A AFRBEEAR T SRR XA, T AT ASCHER R B0R W5
&, WY R AL PR X QB 7T :-)
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for-loop 5 json.Unmarshal {4 fit 2 #r it 2

for-loop 5 json.Unmarshal 4 fE5 H g 2

FEWH T, BRI E s e # i 5, JCHG2 RPC, B ss Bk s UE Oy
Protobuf, WR{EZICIEREGiT. — e I s Ui i

- for
« for range

« json.Marshal/Unmarshal
SR ST I R, BB ANGF? ARARAD R, AR REAT BT B .

NT FHREZARER, TR RIME =M. REPERENTERERS L, BRI
LI i

ThReARAS

type Person struct f{
Name string json:”name””
Age int " json:”age””
Avatar string json:”avatar”

Type string json:”type”

type AgainPerson struct {
Name string json:”name”
Age int " json:"age””
Avatar string json:”avatar”

Type string json: type””

const MAX = 10000

func InitPerson() []Person f{
var persons []Person
for i :=0; i < MAX; i++ {
persons = append (persons, Person {
Name:  “EDDYCJY”,

Age: i,
Avatar: “https://github. com/EDDYCJY”,
Type:  “Person’,
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return persons

func ForStruct(p []Person, count int) {
for i := 0; i < count; it++ {
., =1, pli]

func ForRangeStruct(p []Person) {
for i, v := range p {

func JsonToStruct(data []byte, againPerson [JAgainPerson) ([]JAgainPerson, error)
{

err := json.Unmarshal (data, &againPerson)

return againPerson, err

func JsonIteratorToStruct(data []byte, againPerson [JAgainPerson) ([]AgainPerso
n, error) f{

var jsonlter = jsoniter.ConfigCompatibleWithStandardLibrary

err := jsonlter.Unmarshal (data, &againPerson)

return againPerson, err

WA

func BenchmarkForStruct (b *testing.B) {
person := InitPerson()
count := len(person)
b. ResetTimer ()
for i :=0; i < b.N; i++ {

ForStruct (person, count)

func BenchmarkForRangeStruct (b *testing.B) {
person := InitPerson()
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b. ResetTimer ()
for i :=0; i < b.N; i++ {
ForRangeStruct (person)

func BenchmarkJsonToStruct (b *testing.B) {
var (
person = InitPerson ()
againPersons [JAgainPerson
)
data, err := json.Marshal (person)
if err != nil {
b. Fatalf (” json. Marshal err: %v”, err)

b. ResetTimer ()
for i :=0; i < b.N; i+t {

JsonToStruct (data, againPersons)

func BenchmarkJsonIteratorToStruct (b *testing.B) {
var (
person = InitPerson ()

againPersons []AgainPerson

)
data, err := json.Marshal (person)
if err != nil {
b. Fatalf (” json. Marshal err: %v”, err)
}

b. ResetTimer ()
for i :=0; i < b.N; it++ {
JsonlteratorToStruct (data, againPersons)

WAER

BenchmarkForStruct—4 500000 3289 ns/op
B/op 0 allocs/op
BenchmarkForRangeStruct—4 200000 9178 ns/op
B/op 0 allocs/op
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BenchmarkJsonToStruct—4 100 19173117 ns/op 2618509
B/op 40036 allocs/op

BenchmarkJsonIteratorToStruct—4 300 4116491 ns/op 3694017
B/op 30047 allocs/op

MIREE Bk F, MhReHE4 N for < for range < json-iterator < encoding/json. 4% 3k
BAVEE AT A RF ST X7 IHER?

PEREXT EE

for-loop 5 json.Marshal/Unmarshal ¥ 8ERE

24M 52K _
19,173,117 s/op
18M \ 39K
[
o) 5
2 12m 26K
c o)
T
6M 13K
3,289
0 0
& & s> <
«C <
(‘OE.)\\«CD lﬂg/@ e
& .Qo‘“
for-loop

TEMR S R, for range  fEMERELFAHER  for  ZE. XN AWR? fEIXBEIRATATLL
Z W, for range = H S, PhESZILANR

for temp := range

len temp := len(for temp)

for index temp = 0; index temp < len temp; index temp++ {
value temp = for templindex temp]
index = index temp
value = value temp

original body

BT s, w4850 for range  AAEE  for  ZAM T AR HEI
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for-loop 5 json.Unmarshal g /) by i 2

Expression

”_”

RangeClause = [ ExpressionList “=" | IdentifierList “:=" ] “range” Expression
PRI IG 2 Ai e/ a B RE S TR E, 27 “" REX3E, /838 7 H&rEEE

Copy

value temp = for temp[index temp]
index = index temp

value = value temp

MAPSEBL BT, for range  SRZEHIERE DU Iy SR B AL & . @mRIE, wt
FEAERFAGIANS , #R IR AL 2 HH 7y e

NG

W BRI, AL for  BHYERE  for range  HEHUMAUTEREI A, TE
N MBI S S TERE PR, X2 e g E

MAHSEAE for range Y, FATATRMER A1 T[] WEEIAF|R for
EAZHIMERE. HIXA[gEA 2 for range  WIWITAR T

json.Marshal/Unmarshal

encoding/json
json T RAE = Fiy S b g i, X A AR ?

MATEEHL, BT encoding/json  AnifERE, JRiEILKERSSRSLEN. A4 BT,
IR . W5 IR RS

func newTypeEncoder (t reflect. Type, allowAddr bool) encoderFunc {

switch t.Kind() {
case reflect.Bool:
return boolEncoder
case reflect. Int, reflect. Int8, reflect. Intl6, reflect. Int32, reflect. Int64:
return intEncoder
case reflect.Uint, reflect.Uint8, reflect.Uintl6, reflect.Uint32, reflect. Ui
nt64, reflect.Uintptr:
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return uintEncoder
case reflect.Float32:

return float32Encoder
case reflect.Float64:

return float64Encoder
case reflect. String:

return stringEncoder
case reflect. Interface:

return interfaceEncoder
case reflect. Struct:

return newStructEncoder (t)
case reflect. Map:

return newMapEncoder (t)
case reflect.Slice:

return newSliceEncoder (t)
case reflect. Array:

return newArrayEncoder (t)
case reflect.Ptr:

return newPtrEncoder (t)
default:

return unsupportedTypeEncoder

WEIR B 7 bR HE PR AL — € 1) “ I, B A B HALE 5 ? H TR X, RZ
3@7‘7%0 ﬂD_F:

o TG EEA AN GRATERRD , W DR RS ATIN R SR R A PERE T4 . SR R3S N
TP RP IR
o DUALFPAIMLINIZS, TEREE B R

BNRISER:, BATH S A7 R PRI, BREABA SR AR KRR T L I
H:

* json-iterator/go
* mailru/easyjson
e pquerna/ffjson
json-iterator/go
H R IX &H 2 json-iterator/go, FRATAENRACHS 3 T8

ERMESRMERE 100% H#ea, JF HIEREAEOSET . BATEMIEHIE T2 EAMEIN,
T
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for-loop 5 json.Unmarshal 11887 i 2

reflect2

FIFH modern-go/reflect2 18/ 3z 47 i 2 14

type StructDescriptor struct {
Type reflect2. Type
Fields []*Binding

type Binding struct {
levels [lint
Field reflect2. StructField
FromNames []string
ToNames  []string
Encoder  ValEncoder
Decoder  ValDecoder

type Extension interface {
UpdateStructDescriptor (structDescriptor *StructDescriptor)
CreateMapKeyDecoder (typ reflect2. Type) ValDecoder
CreateMapKeyEncoder (typ reflect2. Type) ValEncoder
CreateDecoder (typ reflect2. Type) ValDecoder
CreateEncoder (typ reflect2. Type) ValEncoder
DecorateDecoder (typ reflect2. Type, decoder ValDecoder) ValDecoder
DecorateEncoder (typ reflect2. Type, encoder ValEncoder) ValEncoder

struct Encoder/Decoder Cache

Ay struct I, RFEEH—% Name Ml Type, £:451f struct Encoder #1 Decoder

var typeDecoders = map[string]ValDecoder {}
var fieldDecoders = map[string]ValDecoder {}
var typeEncoders = map[string]ValEncoder {}
var fieldEncoders = map[string]ValEncoder {}

var extensions = []Extension {}

fieldNames := calcFieldNames(field. Name (), tagParts[0], tag)
fieldCacheKey := fmt.Sprintf("%s/%s”, typ.String(), field.Name())
decoder := fieldDecoders[fieldCacheKey]

if decoder == nil {
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decoder = decoderOfType (ctx. append (field. Name()), field. Type())
}
encoder := fieldEncoders[fieldCacheKey]
if encoder == nil {

encoder = encoderOfType (ctx. append (field. Name()), field. Type())
}

SCAfRTIRAL
NG
M FE IR, $=JiFF  json-iterator/go  TEIZATHS FASIIBELF. A2 TP R A

AANREEZEMA, £ Gol.10 /5 map REUSKHEENCEEAERKKMIMREES. H
&, Bl struct  BRZEVREBKIIMERERE &

B4

FEASCH, JATESBREAT TYEREIN, Wt TANET %R, BROA THIER R . 84 &
AAEIEFETT I, AT DAARAE AN [R] 1) 8 3 5t 2t
o XPMHEREITEIABISER: kM for , JFESE/D
o FHUHE: &M for range , KXTRIHA
o w/h. HR/N, BEv$E: ¥ json. Marshal/Unmarshal [ 5 Et el bl. HEERG
WIIK(EVIZ SI= PN

FELERZ B, A RIRAR IR R KIS . (B8 TREIMARA 2498 2 LA DL w2
AR RARRE, A& EHRA D) )
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fa] PRI — N AR A //go: FB4

wEE L R J/go: 154
il

ERARF I A B VSR I, RE e K. W, BEAfAMTELIERESE /o KX
FARWE o AATTRI S TR Y 2

i(ll3

ALY A

el

S REAT—FEIHARATR TS, BT B IRN A — T, B

go:linkname

//go:1linkname localname importpath. name

ZRRATEREIFESMEAH  importpath. name  {ENEARMH SN localname  HYAFEEL
PR H AR SCAERF 5 2R HARAH TIXANMMNIES, AT RABEIR R Rgcftpiii . Rk H A5
7 unsafe 4 7] LU FH

R YE, ®iZ&  importpath.name s  localname — HIFF5Hl4, FmiFassihs LA
localname . HRETHERMEH T unsafe A G FH

S

time/time.go

func now() (sec int64, nsec int32, mono int64)

runtime/timestub.go

import _ “unsafe” // for go:linkname

//go:linkname time now time.now

func time now() (sec int64, nsec int32, mono int64) f{
sec, nsec = walltime()
return sec, nsec, nanotime() - startNano

ERXANREFIFHTLUES time.now , EIHEAEBMARASELIH. WREYETRESEE. XK
R WAR A R R — T, RS KIHSLIAE  runtime. time_now
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fi] DU — N A R //go: 4R

B S H O RV fRE, WI48407E runtime furh, FATEBI T time now i
time.now IS4 . HHAEXHKLEIANT  unsafe  IARATIRSAME

go:noescape

//go:noescape

ZIRHRE N A A IMERA LR GRRE LA REAZ Go) MEREL A VRS I 285
iRk 7 b

—MEREOLT, ZIRAHTNES A . FovgniEas BN S AT 2R IR /b, S im el B ) e —
ANF SR BCRME FIE AR b ELFEA BN, —Se R SRR IR o R AT R . (H2
XPFERATRGE, ERFENE . FATHFTLUMER  goinoescape  Fi& 2 sl B3R g 1 244 3 7 il
Bl R HRk I

S

// memmove copies n bytes from “from” to “to”.
// in memmove *. s

//go:noescape

func memmove (to, from unsafe.Pointer, n uintptr)

AR —FIEARH, B e TS WA W
« memmove_*.s: REHEH, EHEMER. HEMRZHIRZI ST

o memmove: FREINEE, 1EF EACPRERES H AT

go:nosplit

//go:nosplit

ZAR L TR E SR A IR T — DRSO S AR AR T . TSR, BRI e Bk o
P H Ao A

S

//go:nosplit
func key32(p *uintptr) *uint32 {
return (*uint32) (unsafe.Pointer (p))

}
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go:nowritebarrierrec

//go:nowritebarrierrec

IR LR P S RIS SR Fri w7 A AR, IR HReVFIE I . R XA eR RO 3
bR B R A S B R i i . R R, BRSNS SRR, By 1k HAEIEIA

E S

//go:nowritebarrierrec

func gcFlushBgCredit (scanWork int64) {

go:yeswritebarrierrec

//go:yeswritebarrierrec

2] go:nowritebarrierrec  FHX}, FEARVE go:nowritebarrierrec 24 R E
L, BRSRFRESAEE IR, A IFLRER]  go:yeswritebarrierrec ERINp L Cl

S

//go:yeswritebarrierrec

func gchelper() {

go:noinline
4 T B B L AT P B

S

//go:noinline
func unexportedPanicForTesting(b []byte, i int) byte {
return b[i]
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fii] L B — T~ BB //go: $R <

WATRE — TG, RELETRIIDUE, ZRILERE R, BRAME goinoinline
HIiE, e Hh DG B HLE AT B4

B, WERAIFAR. ZIEL R At — R kAL PR

go:norace

//go:norace

SRR FOREE AT SES I o M0 A AR AR AR B B AT go run -
race , REMEARLINNHIREFP PR S A A B L. ARHA N

S

//go:norace
func forkAndExecInChild(argv0 *byte, argv, envv []*byte, chroot, dir *byte, attr
*#ProcAttr, sys *SysProcAttr, pipe int) (pid int, err Errno) f{

go:notinheap

/

//go:notinheap

ZIRL W TREAY, ERREANRMA RN GC HE LT HIENAF. EISAT I A
HRACEANRIZ IR N L, B B S A P B Bl . RES IR it RE

S

// notlInHeap is off-heap memory allocated by a lower—level allocator
// like sysAlloc or persistentAlloc.

//,//,/,

// In general, it’s better to use real types marked as go:notinheap,
// but this serves as a generic type for situations where that isn’t
// possible (like in the allocators).

////

77 .
//go:notinheap

type notlInHeap struct({}

ot
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fe Ef FEDOL— T A MBI //go: 4

FEASCEATE R T — L8 WFE 4, BV 7. —BEATZAAZIN, EOIRK
TSR] RE S 2 (AE B SR -

B T 2, SR TR R AN AT S E A . W ARE IR, AT R
MSHEERE

2%

» HACKING

« Command compile
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https://github.com/golang/go/blob/master/src/runtime/HACKING.md
https://golang.org/cmd/compile/

REAMK L. A, RNAZAEHE

WEA B A, RN ZAEHRE L

PAE GBI, A RSB RERR BRI E 7?2 KRB AU, fEAk
b, fEHE b (FIRIERES ..

TENEE R ERVRIEZE — R, IXAAMT, A T S RIATERIRIZT Go 1£
KM R, HOsFERKLER

17 7

type User struct {
ID int64
Name  string
Avatar string

}

func GetUserInfo() *User {

return &User {ID: 13746731, Name: “EDDYCJY”, Avatar: “https://avatars0. github
usercontent. com/u/13746731”}
}

func main() {

= GetUserInfo()
}

TR E—E RN S, WE BT WA main A GetUserInfo  JEiR[A[f)
&User{...} o XNBERSEIF LT, BROSEHHE ET?

2 RHE/ AR

FEIX B IFAT SV AHERG, X B A SO R A 2R R . QT

o M (Heap) : —BORURENANTIATER, FaHIE. 2. B — BN LWL
RAFHATE, — BB G FIHN L EARX S, 3 & B s fE A £

o t& (Stack) : WMZiFaRIATER, HIFE. 2R Bl —RASKK, BATH WK
B AFF 6 RFFIRBEARD , R a5 idEsk b

SRBAN A Go iEF, ERHERIIIEET Compiler #4770 87, GC EEHR, X HH
IIMT RSN A A AR R H
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REAMK L. A, RNAZAEHE

2 kBRI

FEG AR th,  RRIRIHT e — R 8 T4t s ASTE R A7 i%, R SR U2 T FERE
IR b 7 7T LA i) 2% 485
AR, BEER TR E A AR O LR, IR
1 REAEIAMTT CERHE wolH. AEFTRKSIA T, Bae—esiilEt. %
W7y e B b b
2. AMEBA PSR GI . EXGOER, A RAERRIX b AR W RE BRI 1

REBEARTT ARy, MBI 4P BT R4 B P T e A B 13 R AT

A 2B B LR

PR BT, R A A

A2 BERR

A FRATT DU R A, AR A S - T ST A1 i,

o BRES (GO R JIA WG R
o HIE. 2. RUSCNAE R RGUTEHER G 4O
o BB E R B AR
HSCE R Y, AURITE TG RN RE & RN 1. RN R IZTRRCR,

AR B AR R G R 427 " SRR AR IEA B0, A2 IERa B2 8. Xl
e N A FTEGRIRD TR, IRGEAFIE?

BAERGER

fi—, W HFEASaGS, USRI R IR, RS54 —egcflags  HITHHr
WSHULEL Go ks, WA

o m  SATENHLERHTRIOLILSENS, SKbr B Z AU 44 o, HERFE
BEOR, W 1 ALY

o 1 REHRBNEL, KB inline BEEAF RIS RGN, WAL

$ go build —gcflags *—m -1’ main. go

A SR8 I RSO (www. topgoer.cn) 1) 4#- 591 -



REEK B A, IRRAZAESE E

B, B RmEGSEE

$ go tool compile —S main. go

e ATLUEE go tool compile —help  EBETA RVIEHL I FA RIS
RBI—: 84t

BRI R 1, BEREE, B,

type User struct {
1D int64
Name  string
Avatar string

func GetUserInfo() *User {

return &User {ID: 13746731, Name: “EDDYCJY”, Avatar: “https://avatars0. github
usercontent. com/u/13746731”}
1

func main() {
= GetUserInfo()

PATaSMEE—TF, Wk

$ go build —gcflags '—m -1’ main. go
# command—-line—arguments

./main. go:10:54: &User literal escapes to heap

L AE AN, WM User | MBI THEE, AUEAHTEME LT . XERAA
W, FEEIGEEE R, A

$ go tool compile —-S main. go
”” GetUserInfo STEXT size=190 args=0x8 locals=0x18
0x0000 00000 (main.go:9) TEXT ””.GetUserInfo(SB), $24-8

0x0028 00040 (main. go:10) MOVQ AX, (SP)
0x002c 00044 (main. go:10) CALL runtime. newobject (SB)
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0x0031 00049 (main. go:10) PCDATA $2, $1

0x0031 00049 (main. go:10) MOVQ 8(SP), AX

0x0036 00054 (main. go:10) MOVQ $13746731, (AX)

0x003d 00061 (main. go:10) MOVQ $7, 16(AX)

0x0045 00069 (main. go:10) PCDATA $2, $-2

0x0045 00069 (main. go:10) PCDATA $0, $-2

0x0045 00069 (main. go:10) CMPL runtime. writeBarrier (SB), $0
0x004c 00076 (main. go:10) JNE 156

0x004e 00078 (main. go:10) LEAQ go. string. "EDDYCJY” (SB), CX

TAT B 2] CALL 484, KIMHIAT 7 runtime. newobject — J7ik, WSt
YBCE) T HE B IR N AR ?

aHrER

RKRBN  GetUserInfo()  R[EIFZIGEXER, SIHPEREIR] T HEZM T . B Ess
TN R ERHE L, AR L. SUTNES R 5, RSRESgR T, SAEHE.
JIT L 24 7y B 1) e _E o BT 24 AR

AR

AR e A, RHGE A T R, HNAZAEHE B2 IFA. T

func main() {
new (string)
“EDDYCJY”

str :
*str

PRABARX A R /PR B L ? A h

$ go build —gcflags *—m -1’ main. go
# command-Iline—-arguments

./main. go:4:12: main new(string) does not escape

B, TN EERCE T o ARG B — R e A B MR R AR ST, TR A I
TIRERBEAE  main o, DIEERA KERR

R~ RfgERE

func main() {
new (string)
“EDDYCJY”

str :
*str
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fmt. Println(str)

PATASMEE—TF, Wk

$ go build —gcflags *—m -1’ main. go

# command-1line—arguments

./main. go:9:13: str escapes to heap

./main. go:6:12: new(string) escapes to heap

./main. go:9:13: main ... argument does not escape

WA EESPER, ATRR str ARERE 7L, Wt e B, E EADRE
EfEM L, BATRH  fmt fl CEmC. X.CBERE A%

aHTER

AT, RHIZRIMT RS fut.Println(str) , RBEEHETS . JE
7,

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

R AT, AIRMEIES interface  ZRAUMF, FESW RN Bt ka5 Jo i A E A
KM, Rk, &R EIHE L

W RARA MBS S, ATUUE TR reflect. TypeOf (arg).Kind()  iEf), Hoid
RCHEDE IR, TR Sl A interface RS FZXT R/ HCHIHE

£HI=. HESH

type User struct {
1D int64
Name  string
Avatar string

func GetUserInfo(u *User) *User {
return u

func main() {
= GetUserInfo (&User {ID: 13746731, Name: “EDDYCJY”, Avatar: “https://avatar

ARS8 s R SCRS (www. topgoer.cn) # - 594 -



RELEM Lo A, ARBHZAEME L

s0. githubusercontent. com/u/13746731”})
}

AT LWE T, WF:

$ go build —gcflags *—m -1’ main. go

# command-1line—-arguments

./main. go0:9:18: leaking param: u to result "rl level=0
./main. go:14:63: main &User literal does not escape

PA1EZER] leaking param R, BUWHTERE u 2 NMESH. EE5RETT
RAHALLE  GetUserInfo  J7¥ka, WCAMUEAT S H KW AR RZE, BEREHLZEA
BEIREIME T . FILIXAE RSP EIHEARGE, BEREREEEE  main() 2H, BTE
SELfERE b

R

AR AR E AR RELLE I RIHE L ? SERO—, ¥ k=, BHUT:

type User struct {
ID int64
Name  string
Avatar string

func GetUserInfo(u User) *User {
return &u

func main() {

_ = GetUserInfo(User{ID: 13746731, Name: “EDDYCJY”, Avatar: “https://avatars
0. githubusercontent. com/u/13746731”})
}

PATASMEE—TF, Wk

$ go build —gcflags *—m -1’ main. go
# command-line—arguments

./main. go:10:9: &u escapes to heap
./main. go:9:18: moved to heap: u

RE—/NY, EMHERESPSNRITGI M, iz 2z B sHE L T
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ot

FEARSCIREG AR AR T BRI AR, JFFI%E 7 — 2867 IR B AR . (HSEPr i iz A
LeZG, IRFEMBINRERETNE, BREERE 7. BRI IMROE T TR

=z

o BASECERE L, MERE—E LA BRI HE FAT

o RIZNEEIME, EREA. SR EXHRORULR BN, AT B0

o HA Go AR E A AE (S, 2k

o HEGEIE go build —geflags "—m 1" LAl LA BIREE ) Hr (F AR ANE5 R

o PR TREH R I — R A, EEAXY
AR EAES ki MR CE, BERIRIEE BERLEA N, ERAE RS

o T IRRRAANR . REEVUEE X T, (HECLEEIC. FEREAIEITR fUIn dr & iU 5%
U T B RZ AT “ORBREE R b, — IR, SRR, e e B AR

..

2%

» Golang escape analysis
« FAQ

o IR AIHT
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Gol.12 defer & MEAEHIFE, REAZH?

Gol.12 defer = hReise, REAZEM?

EANATE @polaris @FFKT] I AFRFARRE A B —A/IMER “3t defer FEARIB AT,
SE MR, REANEM, X1NMEAM? 7.

WEIFRTERI S 7 —R (RAZLE Go defer) LiFgEfINT  defer  RfEF. AKX —IK
{7 B2 5 F SO AN R ERAEAT PRI — 3, Ay BRI PR B, (BAEsEZ ir Ay BARIEI L8, A
ClEE-TERE, HUGMAETE.

WA

func DoDefer (key, value string) {
defer func(key, value string) {
= key + value
} (key, value)

func DoNotDefer (key, value string) {
= key + value

FEAED K

func BenchmarkDoDefer (b *testing.B) {
for i :=0; i < b.N; i++ {
DoDefer (“Hifh”, “https://github. com/EDDYCJY/blog”)

func BenchmarkDoNotDefer (b *testing.B) {
for i :=0; i < b.N; i++ {
DoNotDefer (“Fiff1”, “https://github. com/EDDYCJY/blog”)

Mﬁﬂéﬁgﬁz

$ go test —bench=. —-benchmem —run=none

goos: darwin

goarch: amd64

pkg: github. com/EDDYCJY/awesomeDefer

BenchmarkDoDefer—4 20000000 91.4 ns/op 48 B/op
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Gol.12 defer & MEAEHIFE, REAZH?

1 allocs/op

BenchmarkDoNotDefer—4 30000000 41.6 ns/op 48 B/op
1 allocs/op

PASS

ok github. com/EDDYCJY/awesomeDefer 3. 234s

MERER, EH defer  JRAIBREOTHIRASE LB TR 1AL, X HAEH BI0FE% 7 e?

$ go tool compile —S main. go
”” main STEXT size=163 args=0x0 locals=0x40

0x0059 00089 (main. go:6) MOVQ AX, 16(SP)

0x005e 00094 (main. go:6) MOVQ $1, 24(SP)

0x0067 00103 (main. go:6) MOVQ $1, 32(SP)

0x0070 00112 (main. go:6) CALL runtime. deferproc (SB)
0x0075 00117 (main. go:6) TESTL AX, AX

0x0077 00119 (main. go:6) JNE 137

0x0079 00121 (main. go:7) XCHGL AX, AX

0x007a 00122 (main. go:7) CALL runtime. deferreturn (SB)
0x007f 00127 (main. go:7) MOVQ 56 (SP), BP

0x0084 00132 (main. go:7) ADDQ $64, SP

0x0088 00136 (main. go:7) RET

0x0089 00137 (main. go:6) XCHGL AX, AX

0x008a 00138 (main. go:6) CALL runtime. deferreturn (SB)
0x008f 00143 (main. go:6) MOVQ 56 (SP), BP

0x0094 00148 (main. go:6) ADDQ $64, SP

0x0098 00152 (main. go:6) RET

BAVERTSCHRR] defer  RBEFHSIW A T —RFIMEBRAA, WHE  runtime  PREN
WHSELZ 7 =4, 55 runtime. deferproc  —IXF  runtime.deferreturn =
?j_’\o

MR R RAEIS AT A 3 1E, 53 5hg i st S th A, il

o 7 deferproc BBt QEMIEIREA) , BEREUMEN BFrREHE . RS EES,
o f£ deferreturn BB, T5EAEREOHM SRS NZIEFAR, R SH ¥
defer [MJREL, EFEAFH  runtime « jmpdefer  HEATHkEE UMET 522 .

X E R T IAE Y i/ NEJG  defer  HIBREUA K, defer 1 recover
B 2R 18 R A R AN FE B .
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Q&A

B PHE IR E A 2] “ A R R AR B R I SRIAT close() —i#fER, REHRERRE
H, BIFHiE defer db.close() R K defer M3 T ” XA %0 .

XA AR “HRHE Uik, 7B N TR 2388 B AL 135 VR R AE TR IR a1 5
A defer  FEIRKH—TF. fl4n:

resp, err := http.Get(...)
if err != nil {
return err

}
defer resp. Body. Close ()

ER—ERRXAEN? LA, RE NG B#HE “ArEic” MR, XA EH.
HFR ENE R, BRI ST

resp, err := http.Get(...)
if err != nil {
return err

1

defer resp. Body. Close ()

// do something

time. Sleep (time. Second * 60)

MR, —MERMRE A, fE. HR—TFFRTIR, el 7. AR N4
MEIRR  defer +  close WMl HAAKRIE, Hmr@EUEUSEBERENH R, ERIE
o IO R IR R RO A R i . W 2R R /NG A AR PRtk [l 0, fr P B —
BHAZEE B AREAT,

= defer KRBT LG TACKISIENGE, MIRBAREH DB SR IE SR
IR TS XTEPIAREL, BRI SE SR A TERERE, AT AEIR M 2T K Z07E 50ns,

B defer  PHEMMIERLZIZ KT M, RNERKE, ERBFEIET /D, JFHETIEA W
et

Rlt, X7 “Go defer A PEREMFE, REAGRA? " XA, RINEABRA, MR
KHAMAEIER, 7 hot paths FIif —EEEBERGR.

#h3e
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R FEERMEE: “AREBNAEE, defer BERHTIRER Panic FRABN. WREEKE
defer, Panic EM&53 unlock £%&, NS T, i,
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MEEER B, 77RZiE gRPC

B Gol.13 AT KA T, H— MEMRKENFH R defer EXRFAHR T HRERAT
30%, {HEEHEABAREREARTHN, KiLRKFIEF KR, MREAZIEE (RN
Hif# Go defer) 1 (Go defer A MERedide, REALM? ) XELE, KRN E
ERMT A EERRXAE TR, FTUSRKRARE —RIRRL PR,

W
Gol.12

$ go test —bench=. —-benchmem —run=none
goos: darwin

goarch: amd64

pkg: github. com/EDDYCJY/awesomeDefer

BenchmarkDoDefer—4 20000000 91.4 ns/op 48 B/op
1 allocs/op
BenchmarkDoNotDefer—4 30000000 41.6 ns/op 48 B/op
1 allocs/op
PASS
ok github. com/EDDYCJY/awesomeDefer 3. 234s
Gol.13
$ go test —bench=. —-benchmem —run=none

goos: darwin
goarch: amd64
pkg: github. com/EDDYCJY/awesomeDefer

BenchmarkDoDefer—4 15986062 74.7 ns/op 48 B/op
1 allocs/op

BenchmarkDoNotDefer—4 29231842 40. 3 ns/op 48 B/op
1 allocs/op

PASS

ok github. com/EDDYCJY/awesomeDefer 3. 444s

29137, B UAHRUER IR AESAIE 1 S i OISR 5], Al S5 SIEAE 3K A A RiOAS
ti,  defer  KIMEREMRE T iEm, HEF LLEBFARE S EERS 30 %.

—_.E&TF
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MSEERFBIRHE, i RZiE gRPC

2 (Gol.12)

0x0070 00112
0x0075 00117
0x0077 00119
0x0079 00121
0x007a 00122
0x007f 00127

BWE (Gol.13)

0x006e 00110
0x0072 00114
0x0077 00119
0x0079 00121
0x007b 00123
0x007c 00124
0x0081 00129

MICgm RS, B

(main.
(main.
(main.
(main.
(main.
(main.

(main.
(main.
(main.
(main.
(main.
(main.
(main.

go:
go:
go:
go:
go:
go:

g0:
:4)

go

go:
go:
go:
go:
go:

runtime. deferproc

6)
6)
6)
7)
7)
7)

4)

4)
4)
7)
7)
7)

CALL runtime. deferproc (SB)
TESTL AX, AX

JNE 137

XCHGL AX, AX

CALL runtime. deferreturn (SB)
MOVQ 56 (SP), BP

MOVQ AX, (SP)

CALL runtime. deferprocStack (SB)
TESTL AX, AX

JNE 139

XCHGL AX, AX

CALL runtime. deferreturn (SB)
MOVQ 112(SP), BP

BT

runtime. deferprocStack

H, MEERM T atife, BATHESERLSE T %,

_defer

type defer struct {

siz int32

siz int32 //
started bool

heap bool

sp uintptr //
pc uintptr

fn *funcval

includes both arguments and results

sp at time of defer

AT ARTIIRRCAS, e/ L TT I

XA _defer

FELWAE  defer

deferprocStack

_defer

ZRREERFIE T heap
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func deferprocStack(d * defer) {
gp := getg()
if gp.m.curg != gp {
throw(“defer on system stack”)

d. started = false

d. heap = false

d. sp = getcallersp()
d. pc = getcallerpc ()

* (xuintptr) (unsafe. Pointer (&d. panic)) = 0
* (xuintptr) (unsafe. Pointer (&d. link)) = uintptr (unsafe. Pointer (gp. defer))

* (xuintptr) (unsafe. Pointer (&gp. defer)) = uintptr (unsafe. Pointer(d))

return0 ()

X —HRIDHE R I, FERFBOAR  defer  MABUNMREBURTEEr. ENREINSE A A
WL EPC (FEFiT4es) , XHAER S EANIE Go defer) HIEHNE, XERAFHE
®T

XA~ deferprocStack  FFERIEMENE, FATATLLER|EH  d heap HEANT
false , WELZEICE  deferprocStack — VERE T defer  BECAERR BN
3751,

deferproc

AT T, T AR B AL 7y e 2 HE L 8] 3 5 We ?

func newdefer(siz int32) * defer {
d. heap = true
d. link = gp. defer

gp. defer = d
return d

Fi[IS78 newdefer — JETEMEELIEHH MY, WF:

func deferproc(siz int32, fn *funcval) { // arguments of fn follow fn

sp := getcallersp()
argp := uintptr (unsafe. Pointer (&fn)) + unsafe. Sizeof (fn)
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MR, 7 RZiE gRPC

callerpe := getcallerpc ()

d := newdefer (siz)

R, NSRRI deferproc | ik, BLZEWCT TN ARSI LR T
NG

o BB, AILIFAENZ  deferproc  FUEA M, MAaARAEEMALT .
o B YIFEBRSIRIENAH = RIEEMH  deferproc 852 deferprocStack  Ji
12, AT AR E A FCAE HE AR R A 35 .

9. ZriEainfitss
esc

'/ src/cmd/compile/internal/gc/esc. go
case ODEFER:
if e. loopdepth == 1 { // top level
n. Esc = EscNever // force stack allocation of defer record (see ssa.go)

break

SSa

// src/cmd/compile/internal/gc/ssa. go
case ODEFER:
d := callDefer
if n.Esc == EscNever f{
d = callDeferStack
}
s.call (n. Left, d)

NG
RPEEERE, o™ e loopdepth == W, SR SPER  nEse WE

N EscNever , Hnl2¥ _defer SHCEIR L, AR e. loopdepth 2 N 2
A r#Ee, FRATHFEMEENRN, WT:
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// src/cmd/compile/internal/gc/esc. go
type NodeEscState struct {

Curfn *Node
Flowsrc [1EscStep
Retval Nodes
Loopdepth int32
Level Level
Walkgen uint32

Maxextraloopdepth int32

XHEESEER  Loopdepth  FEB, HureiH =M, 750l2&:

o -1 2,
o 0: RFARHE.
o 1. TZkeRH, SCEE AR B A TG R AE .

AR S5, AN R e loopdepth == PRIBKE, HEaEY  defer
func TN RERS, HomER L. (HEHE  defer func  AMEHILE AR AIENE
W, NEluE MR AGER, Koo s b HSURERRIE 2SR ER, JATATEL
KUE S — T RIS 77 1), 2 GE AR 4R

func main() {
for p :=0; p < 10; p++ {
defer func() {
for i :=0; i < 20; i++ {
log. Print1n (“"EDDYCJY”)

BEILH L

$ go tool compile —S main. go
”” main STEXT size=122 args=0x0 locals=0x20
0x0000 00000 (main.go:15) TEXT ”” . main(SB), ABIInternal, $32-0

0x0048 00072 (main. go:17) CALL runtime. deferproc (SB)
0x004d 00077 (main. go:17) TESTL AX, AX

0x004f 00079 (main.go:17) JNE 83

0x0051 00081 (main.go:17) JMP 33

0x0053 00083 (main. go:17) XCHGL AX, AX
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0x0054 00084 (main.go:17) CALL runtime. deferreturn (SB)

IR, & defer RN runtime.deferproc  Fik, WELEAEEIM LT, WE
o MFREARHUE, TSR goto  iEA)ESZBLIXANINEE, FHHOWIUE—#, XHE
AHERT .

ot

MR FoRE, B AU Gol.13 defer MEae$EE 30%, T B RIE T HAEIE X R A0 H#E
e Be N i o2, FE it i gm ik aslt xf  defer ) for—loop  IEAVIRREHEAT 4>
Mr, WH  loopdepth A1, WIWELERSHTINEEE, HomBE L, SoECRIHE L.
IR, FRA NRARR KISk oE, 2 7T AD, gk 7 —2 Aitfl  defer
PEgE “Z" W@ H5h, FAEM Gol.13 2, IRFE MG &g — e X B L], ]k b
fERCRAE R R B IEAL defer , WRERIVERLAER KA o

WMRNRERE TIEEZA, WTLVEER  defer XML AL, B 77 MBI 5 1E
HLT
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Go1.13 defer M aE & T e 5 1

Go1.13 defer B FE & WA $2 & HY

B Gol.13 AT KA T, H— MEMRKENFH R defer EXRFAHR T HRERAT
30%, {HEEHEABAREREARTHN, KiLRKFIEF KR, MREAZIEE (RN
Hif# Go defer) 1 (Go defer A MERedide, REALM? ) XELE, KRN E
ERMT A EERRXAE TR, FTUSRKRARE —RIRRL PR,

TN W\'ﬂﬁ(’.
Gol.12

$ go test —bench=. —-benchmem —run=none
goos: darwin

goarch: amd64

pkg: github. com/EDDYCJY/awesomeDefer

BenchmarkDoDefer—4 20000000 91.4 ns/op 48 B/op
1 allocs/op
BenchmarkDoNotDefer—4 30000000 41.6 ns/op 48 B/op
1 allocs/op
PASS
ok github. com/EDDYCJY/awesomeDefer 3. 234s
Gol.13
$ go test —bench=. —-benchmem —run=none

goos: darwin
goarch: amd64
pkg: github. com/EDDYCJY/awesomeDefer

BenchmarkDoDefer—4 15986062 74.7 ns/op 48 B/op
1 allocs/op

BenchmarkDoNotDefer—4 29231842 40. 3 ns/op 48 B/op
1 allocs/op

PASS

ok github. com/EDDYCJY/awesomeDefer 3. 444s

29137, B UAHRUER IR AESAIE 1 S i OISR 5], Al S5 SIEAE 3K A A RiOAS
ti,  defer  KIMEREMRE T iEm, HEF LLEBFARE S EERS 30 %.

—_.E&TF
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Gol.13 defer HTERER W3R 5

2 (Gol.12)

0x0070 00112
0x0075 00117
0x0077 00119
0x0079 00121
0x007a 00122
0x007f 00127

(main.
(main.
(main.
(main.
(main.
(main.

BWE (Gol.13)

0x006e 00110
0x0072 00114
0x0077 00119
0x0079 00121
0x007b 00123
0x007c 00124
0x0081 00129

(main.
(main.
(main.
(main.
(main.
(main.
(main.

MICgm RS, B

i)

go:
go:
go:
go:
go:
go:

g0:
:4)

go

go:
go:
go:
go:
go:

runtime. deferproc

6)
6)
6)
7)
7)
7)

4)

4)
4)
7)
7)
7)

CALL runtime. deferproc (SB)
TESTL AX, AX

JNE 137

XCHGL AX, AX

CALL runtime. deferreturn (SB)
MOVQ 56 (SP), BP

MOVQ AX, (SP)

CALL runtime. deferprocStack (SB)
TESTL AX, AX

JNE 139

XCHGL AX, AX

CALL runtime. deferreturn (SB)
MOVQ 112(SP), BP

BT

runtime. deferprocStack

H, MEERM T atife, BATHESERLSE T %,

_defer

type defer struct {

siz int32

siz int32 //
started bool

heap bool

sp uintptr //
pc uintptr

fn *funcval

includes both arguments and results

sp at time of defer

AT ARTIIRRCAS, e/ L TT I

XA _defer

FELWAE  defer

deferprocStack

_defer

ZRREERFIE T heap
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func deferprocStack(d * defer) {
gp := getg()
if gp.m.curg != gp {
throw(“defer on system stack”)

d. started = false

d. heap = false

d. sp = getcallersp()
d. pc = getcallerpc ()

* (xuintptr) (unsafe. Pointer (&d. panic)) = 0
* (xuintptr) (unsafe. Pointer (&d. link)) = uintptr (unsafe. Pointer (gp. defer))

* (xuintptr) (unsafe. Pointer (&gp. defer)) = uintptr (unsafe. Pointer(d))

return0 ()

X —HRIDHE R I, FERFBOAR  defer  MABUNMREBURTEEr. ENREINSE A A
WL EPC (FEFiT4es) , XHAER S EANIE Go defer) HIEHNE, XERAFHE
®T

XA~ deferprocStack  FFERIEMENE, FATATLLER|EH  d heap HEANT
false , WELZEICE  deferprocStack — VERE T defer  BECAERR BN
3751,

deferproc

AT T, T AR B AL 7y e 2 HE L 8] 3 5 We ?

func newdefer(siz int32) * defer {
d. heap = true
d. link = gp. defer

gp. defer = d
return d

Fi[IS78 newdefer — JETEMEELIEHH MY, WF:

func deferproc(siz int32, fn *funcval) { // arguments of fn follow fn

sp := getcallersp()
argp := uintptr (unsafe. Pointer (&fn)) + unsafe. Sizeof (fn)
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callerpe := getcallerpc ()

d := newdefer (siz)

R, NSRRI deferproc | ik, BLZEWCT TN ARSI LR T
NG

o BB, AILIFAENZ  deferproc  FUEA M, MAaARAEEMALT .
o B YIFEBRSIRIENAH = RIEEMH  deferproc 852 deferprocStack  Ji
12, AT AR E A FCAE HE AR R A 35 .

9. ZriEainfitss
esc

'/ src/cmd/compile/internal/gc/esc. go
case ODEFER:
if e. loopdepth == 1 { // top level
n. Esc = EscNever // force stack allocation of defer record (see ssa.go)

break

SSa

// src/cmd/compile/internal/gc/ssa. go
case ODEFER:
d := callDefer
if n.Esc == EscNever f{
d = callDeferStack
}
s.call (n. Left, d)

NG
RPEEERE, o™ e loopdepth == W, SR SPER  nEse WE

N EscNever , Hnl2¥ _defer SHCEIR L, AR e. loopdepth 2 N 2
A r#Ee, FRATHFEMEENRN, WT:
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// src/cmd/compile/internal/gc/esc. go
type NodeEscState struct {

Curfn *Node
Flowsrc [1EscStep
Retval Nodes
Loopdepth int32
Level Level
Walkgen uint32

Maxextraloopdepth int32

XHEESEER  Loopdepth  FEB, HureiH =M, 750l2&:

o -1 2,
o 0: RFARHE.
o 1. TZkeRH, SCEE AR B A TG R AE .

AR S5, AN R e loopdepth == PRIBKE, HEaEY  defer
func TN RERS, HomER L. (HEHE  defer func  AMEHILE AR AIENE
W, NEluE MR AGER, Koo s b HSURERRIE 2SR ER, JATATEL
KUE S — T RIS 77 1), 2 GE AR 4R

func main() {
for p :=0; p < 10; p++ {
defer func() {
for i :=0; i < 20; i++ {
log. Print1n (“"EDDYCJY”)

BEILH L

$ go tool compile —S main. go
”” main STEXT size=122 args=0x0 locals=0x20
0x0000 00000 (main.go:15) TEXT ”” . main(SB), ABIInternal, $32-0

0x0048 00072 (main. go:17) CALL runtime. deferproc (SB)
0x004d 00077 (main. go:17) TESTL AX, AX

0x004f 00079 (main.go:17) JNE 83

0x0051 00081 (main.go:17) JMP 33

0x0053 00083 (main. go:17) XCHGL AX, AX
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0x0054 00084 (main.go:17) CALL runtime. deferreturn (SB)

WA, % defer  YiHMJE  runtime.deferproc Ak, HELEAEBEIMELT, WE
o MikaRIECHE, RATLMER)  goto  IBA)ESZELXANThAE, FECKIE—HE, XHEk
AHEART.

ot

MR FoRE, B AU Gol.13 defer MEae$EE 30%, T B RIE T HAEIE X R A0 H#E
e Be N i o2, FE it i gm ik aslt xf  defer ) for—loop  IEAVIRREHEAT 4>
Mr, WH  loopdepth A1, WIWELERSHTINEEE, HomBE L, SoECRIHE L.
IR, FRA NRARR KISk oE, 2 7T AD, gk 7 —2 Aitfl  defer
PEgE “Z" W@ H5h, FAEM Gol.13 2, IRFE MG &g — e X B L], ]k b
fERCRAE R R B IEAL defer , WRERIVERLAER KA o

WMRNRERE TIEEZA, WTLVEER  defer XML AL, B 77 MBI 5 1E
HLT
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Go MAWAEHXRZ, ibfdF&E? (VSZE)

BT BUN IR), 2 RS/ R 55 X 7 s A D L A BR ), AT S, R BRATT AN AT A7 it
e, ELERHEE, RJEMREE, AR BATONRR, HEREE RS +HRERGNERE D
B BN AR bR AR A, ASEAT R R T

W AR T, FATEARENESEEE T top  MARGHRS, 4RWT:

PID VSZ RSS ... COMMAND
67459 2007m 136m ... ./eddycjy-server

MEERERAE, B ARIHHARTE, EEHR—A Go ik, —F&, KF¥Eiid VSZ 4
MRz BRIV E S A AR E IRAG 1 AT VSZ I E AR, DL RS2 s ir s e Ao VSZ i
FE, WA ERRIR R

1M B A 4518 EokVE, ERERR AW, WAESR, K LEHEEBRS Go #HE

B VSZ RATHINT, EHEINKCAH QML “&”, MAEIERITEITET, 55— AR E b
FERNR, R AT HMUT B 52 o

H AR

4R VSZ

VSZ iz R Fr e S I BN AF 20, B st R nT LAV R I BT AT A7, erP au g 1 it
BN AE (Swap) « o FL(ERAE A A A7 LR B 3= R A A

A A B BHRIARE

FERTHIFATA TR VSZ HSEst R AZ R K BN A7 8D, IRIRBATE T 8 VSZ [13E,
MBNBETH A2 EBUNE? 7.

ARG, RGP R S H MRS CPU A7 5, AR #IE RS
Fr, SRR RARE KR W, BAWMRKZ NIRRT ERZHNAE, WAL RN
BT, MHEHAGRATESAEH, sSSP aEESLikET, EEESHI SR
BERILG, Bl I —ABREANLT T 5 — N RN, G RNAFBOR, B E
AR AR B AN

BHMAFEE T4
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e || SHTERIERMEUELE
HETER | (pim: TR, task Al
A | mm g1, R

- RERERRTEF

g YIEAE

HE e

PRI P B RIEE
: AP

%rsp —» ‘

4
HZ ERATFIRET B

brk —»

(i@ malloc £ECHT) ro- HERMRE
RAVIALAVERIE (bss)
EMRAHEIE (data)

5 (text)

0x40000000 —»
0

1
1
1
1
IBITRT I ;
1
1
1

MEPLAAE, o ANZE AR RN AE, B — MR R A A RSN, 23
w EE R

REMAN TRV N, FENZEMNFAT, 205 7 TSRS, TN A
£ BB X S e B T RS = B T T &, IR B B " WA A7 sk
b EREE T AL 1, BN SRR ERN 7R okF, DRt e
S AR AR AN 4 R B S5 4L, DR e st 2 M i 38 E AR A B T v 2% .
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HRTENATF MEAEF HIZ2HIE AT
\\ ' X //// ; //
o /// ’ /
\ £ /
o
HEWR
BHAFRERRET

N T A RS B A IF B A, BURARGHR B 7 — MO EAR RS, BatE SR
T, WEEEMNAE (VM) EIA RS . BEFIER R A7 BB SO RZ AR
AL H R TT, BN EERRR G T — R — B AAAA f ks ), A AR T =
AN E I RE

1 & AP e — MG R AL B ROk (8] 1 i A7, 72 A7 ARSI, JF
MR 5 EAERE AN A7 2 (R [m A A 8, @I XA, EmRo i 7 317,

2. EARA SRR T — B8], TR T A

3. ERYT T BRI b2 (R A AR AR AR

NG
FRURBTTRERER S, faiEOR Y, T ASCIRATE mOGER SRR, W

o EMNFTRAFREENMFLEIMTT, SEERAMUGE “AC”, TEARF, Bl
RBERE VSZ, WRERBEBUNT, EEETHRIMAE. HiE. #. REMEEE.

o BEMAFE WA R I TR, RENS CRAERERE Z [0 G N A7 A3 1A IS, A H AR 5
Wi, PRl — AR VSZ KNI —FE, BN
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o BN, RG4S SRR TR NAE AT LUK T SEbRm] F B A A7, Rt
IRtz RBURERE BN AF S R BN IR Z 2

HER i

12 7 7 RARRE, FANEATIT a8, 25— PRAVERE — MRy, BR BT
LV FIERE Go B2y, EXIRI VSZ ZEAREH.

lNwS
B2 PR

func main() {
r := gin. Default ()
r.GET(”/ping”, func(c *gin. Context) {
c. JSON(200, gin. H{
“message”: “pong”,
D)
1))
r. Run (”:80017)

HAEMERH L

$ ps aux 67459
USER PID %CPU %MEM VSZ RSS
eddycjy 67459 0.0 0.0 4297048 960

MEER ERE, VSZ Jy 4297048K, Wit 4G i, WE—IRE LILRHEN AR, BIRA
ok 5528, ERNT AR AEIE, e NERia.

BNFBAME

FEARMPEO T, RATTLLE%E T runtime. MemStats — F1 pprof , ffisE b H 2K
BHRAMEE . NLRATXYGEBFORTET, a5 @A, nT DU e F N A B

# runtime. MemStats

# Alloc = 1298568

# TotalAlloc = 1298568
# Sys = 71893240

# Lookups = 0
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# Mallocs = 10013

# Frees = 834

# HeapAlloc = 1298568

# HeapSys = 66551808

# Heapldle = 64012288
Heaplnuse = 2539520

# HeapReleased = 64012288
# HeapObjects = 9179

it

Go FAQ

BERE - NZAEM T Go FAQ (BFEAERIL, AEI%) , HiEEN “Why does my Go
process use so much virtual memory?”, [RIZT:

The Go memory allocator reserves a large region of virtual memory as an
arena for allocations. This virtual memory is local to the specific Go process;
the reservation does not deprive other processes of memory.

To find the amount of actual memory allocated to a Go process, use the Unix
top command and consult the RES (Linux) or RSIZE (macOS) columns.

XA FAQ /21E 2012 4 10 J 1240 1, RAZE T WA E—DRuY], fH# T issues
A forum, —LE5CHIFT issue #FEI 1 FAQ, X IRICTLi R EMIRAAN, LI ARELAE T
WR, BFRLMEEAE 74,

BE WP

7 LR, BATAERIRREM AN, FEQS TR, SdE. M. BRBRASLEE, A1)
SOMEERA R T2 WAL, ST REMNNAT RGN, AT e —M, &
flEE W & L HEE

$ vmmap —wide 67459

==== Non—writable regions for process 67459

REGION TYPE START - END [ VSIZE RSDNT DIRTY
SWAP] PRT/MAX SHRMOD PURGE REGION DETAIL

~ TEXT 00000001065££000-000000010667b000 [ 496K 492K 0K
0K] r—x/rwx SM=COW /bin/zsh

~ LINKEDIT 0000000106687000-0000000106699000 [ 72K 44K 0K
0Kl r—/rwx SM=COW /bin/zsh

MALLOC metadata 000000010669b000-000000010669¢000 [ 4K 4K 4K
0Kl r—/rwx SM=COW DefaultMallocZone 0x10669b000 zone structure
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~ TEXT 00007£££76¢31000-00007£££76c5£000 [ 184K 168K 0K
0K] r—x/r—-x SM=COW /usr/lib/system/libxpc. dylib

~ LINKEDIT 00007£££e7232000-00007£f££32cb000 [192.6M 17.4M 0K
OK] r—/r— SH=COW dyld shared cache combined  LINKEDIT

==== Writable regions for process 67459

REGION TYPE START - END [ VSIZE RSDNT DIRTY
SWAP] PRT/MAX SHRMOD PURGE REGION DETAIL

__DATA 000000010667b000—-0000000106682000 [ 28K 28K 28K
0K] rw—/rwx SM=COW /bin/zsh

~ DATA 0000000106716000—-000000010671e000 [ 32K 28K 28K
4K] rw—/rwx SM=COW /usr/1ib/zsh/5. 3/zsh/zle. so

~ DATA 000000010671e000-000000010671£000 [ 4K 4K 4K
0K] rw—/rwx SM=COW /usr/1ib/zsh/5. 3/zsh/zle. so

~ DATA 0000000106745000-0000000106747000 [ 8K 8K 8K
0K] rw—/rwx SM=COW /usr/1ib/zsh/5. 3/zsh/complete. so

~_ DATA 000000010675a000-000000010675b000 [ 4K 4K 4K
0K] rw-

RPRFEZRZAM macOS 11 vmmap  dyQ KR NAFMATE L, IXFEEL AT URTE X A AR
FINAEBRGT IO, M AT kS, RERBOEEESARZERIFAK, FB VSZ SRR E
REANEREEM @S L, BRFIEFRARERENFZMIITA, ZR-E—AHE
Mo

I EHE Linux 5248, nl{i cat /proc/PID/maps B  cat /proc/PID/smaps = £F
Eo

BERGHH

BEARAE AP o, 3RATTEAT I IR B R B AR 2 (B AT 0, IBBAT3% T ORE B R &
GUHAL, WE— T ERGAENFRIERAT N, T

$ sudo dtruss —a ./awesomeProject

4374/0x206a2: 15620 6 3 mprotect (0x1BC4000, 0x1000, 0x0)

=00

4374/0x206a2: 15781 9 4 sysctl ([CTL_HW, 3, 0, 0, 0, 0] (2), Ox7F
FEEFBFFA64, O0x7FFEEFBFFA68, 0x0, 0x0) =00

4374/0x206a2: 15783 3 1 sysctl1([CTL_HW, 7, 0, 0, 0, 0] (2), Ox7F
FEEFBFFA64, Ox7FFEEFBFFA68, 0x0, 0x0) =00

4374/0x206a2: 15899 7 2 mmap (0x0, 0x40000, 0x3, 0x1002, OxFFFFFF
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FFFFFFFFFF, 0x0) = 0x4000000 0

4374/0x206a2: 15930 3 1 mmap (0xC000000000, 0x4000000, 0x0, 0x100
2, OxFFFFFFFFFFFFFFFF, 0x0) = 0xC000000000 0

4374/0x206a2: 15934 4 2 mmap (0xC000000000, 0x4000000, 0x3, 0x101
2, OxFFFFFFFFFFFFFFFF, 0x0) = 0xC000000000 0

4374/0x206a2: 15936 2 0 mmap (0x0, 0x2000000, 0x3, 0x1002, OxFFFF
FFFFFFFFFFEF, 0x0) = 0x59B7000 0

4374/0x206a2: 15942 2 0 mmap (0x0, 0x210800, 0x3, 0x1002, OxFFFFF
FFFFFFFFFFF, 0x0) = 0x4040000 0

4374/0x206a2: 15947 2 0 mmap (0x0, 0x10000, 0x3, 0x1002, OxFFFFFF
FFFFFFFFFF, 0x0) = 0x1BD0000 0

4374/0x206a2: 15993 3 0 madvise (0xC000000000, 0x2000, 0x8)

=00

4374/0x206a2: 16004 2 0 mmap (0x0, 0x10000, 0x3, 0x1002, OxFFFFFF

FFFFFFFFFF, 0x0)

0x1BE0000 0

RN, BATEE macOS # dtruss @AM EE T XAMERIHTRITE
RGWA, KT SNAEEA—EXRRNTENT:

e mmap: @~ MHREMAAXE, EXEFETE, RURSHEH mmap i, B
RENBHAFFRET —BRZRMHR, HASESENBRGSEERWEANE, TR
X BRZE KRR, F2ELSNREERNZSMYWEANE. 520 R FATI6R R
BERE, TR VSZ KIS, MiZA A B SCRIERUE S, MBE N R—R A A K
.

. madvise: ${E4 A PIFEEL, Bl MADV_NORMAL. MADV_RANDOM.
MADV_SEQUENTIAL. MADV_WILLNEED. MADV_DONTNEED %§%%,

« mprotect: BB NAF XA RS ER, #ltn: PROT_NONE. PROT_READ.
PROT_WRITE. PROT_EXEC. PROT_SEM. PROT_SAO. PROT_GROWSUP.
PROT_GROWSDOWN %%,

o sysctl: 7ENAZIB T B IS SN ZIE1T S 4.

FEMCECACTTREMO R mmap 7k, EFE dtruss KRG —IGEA T 10 &2k, &

fITAT IS E1E Go Runtime MIRHMEEEAT 7 KEKIELIN A #E, ROEEEETNE, BER
JRAEAEAT AW BUHEAT 1 HEAUL PN A7 25 8] (4 A

. A2 Linux 248, 7If#H strace %
#E Go Runtime
BB

A SR8 I RSO (www. topgoer.cn) 1 #- 619 -



Go MAWAE S AKZ, ikHEE? (VSZED

W EARE T, BATATLLRBELE Go Ry R sl VSZ Mt MK 1, JF g A3t =
PESERRD, HAEP R s RGURAIESEAF AL mmap  SE59RMRAL, ARAFRATAT LATE /)
M5t Go EHIIALI Bost (R T iZAFE . AT — D B E &% — T Go M5 SR
A, BEAEERIER, 5 SdREmT:

graph TD

A(rt0 darwin amd64. s:8<br/> rt0 amd64 darwin) —>|JMP| B(asm amd64. s:15<br/> rt0
amd64)

| JMP|C (asm_amd64. s:87<br/>runtime-rt0 go)

D (runtimel. go:60<br/>runtime-args)

| |
| |
Vo

—> E(os darwin. go:50<br/>runtime-osinit)

F (proc. go:472<br/>runtime-schedinit)

—> G(proc. go:3236<br/>runtime—newproc)

—> H(proc. go:1170<br/>runtime-mstart)

—> T(EHEER p M m LIZ{T runtime-main)

EE EEl El El E @ E |
|
|
\

e runtime-osinit: 3%H{ CPU #Z% {235,
o runtime-schedinit: ¥IIHMMRETFIEITHEE (BIEH. NAEDRCAE . BRI, P& o
« runtime-newproc: GJE—H G M 48 runtime.main.

e runtime-mstart: JEZIZ&FE M.

i KE@WAN (Go BFMIHAIF M@LMH (Go FFREFMEKM) . MK
Kk

PIIRALIBATEA 58

BAR, BATEM AL runtime B schedinit ¥, WF:

func schedinit() {

stackinit ()
mallocinit ()
mcommoninit ( g .m)

cpuinit () // must run before alginit

alginit () // maps must not be used before this call
modulesinit () // provides activeModules

typelinksinit () // uses maps, activeModules

itabsinit () // uses activeModules

msigsave( g .m)

initSigmask = g .m. sigmask

goargs ()
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goenvs ()
parsedebugvars ()
gcinit ()

MHERE, AFHUIE, mallocinit — JHEREAT WAV, RATESAET
Ao

FIga AT o

mallocinit

R RBAERX M —T  mallocinit — J7¥k, fE5| FHFEH, mallocinit  FE&K
0 Go F&JF M NAE o EL s FIFTUR AL BN, 14 R B R A L A sh X St A7 P, o
N

func mallocinit() {

if sys.PtrSize == 8 {
for i := Ox7f; i >=0; i— {
var p uintptr
switch {
case GOARCH == “arm64” && GOOS == “darwin”:
p = uintptr (1)<<40 | uintptrMask& (0x0013<<28)
case GOARCH == "arm64” :
p = uintptr (1)<<40 | uintptrMask& (0x0040<<32)

case GOOS == "aix”:
if i == {
continue
}

p = uintptr (i)<<40 | uintptrMask& (0xa0<<52)
case raceenabled:

default:

p = uintptr (i)<<40 | uintptrMask& (0x00c0<<32)
1
hint := (karenaHint) (mheap .arenaHintAlloc.alloc())

hint. addr = p
hint. next, mheap .arenaHints = mheap .arenaHints, hint

} else {
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o HIWPYETZ 64 ks 32 AL RS

o M 0x7fc000000000~0x1c000000000 JF 415 & fr BE Hutik .

o FWIAHT  GOARCH . GOOS  HUREIFHE /KA, MAEAFE R IEAE KN
BN AL, X EE p 2 RDK B G (L A A 1 TR AG b

o RAEWIRITHEY arena {5 22]  arenaHint i,

ATRE S AMKAER], AT A BHIWT R 32 182 64 DR SE, IX 2K AN R K 30 A7 1)
FHVERRAFER, FCEEATIX 2, 75 02 30 a7 P R A0, P A7 IS ) 8, 17 7 H U R B
FIf, FATZAFIRF]  arenalint 504k, ©/&  arenallints HERHEI—N A,
SZERITR

type arenallint struct {
addr uintptr
down bool

next sarenaHint

e addr: arena 4G HIE
o down: ZH&HE/G—1 arena

e next: F—4 arenalint 485 HAE

WA EREIRENN)  arena  SURAFARTENE, XHSE Go MINAAEHPHIME, Go
Runtime 2 HIE M A £ 0 =" K8, WF:

64

spans bitmap arean

512MB 16GB 512GB

@eddycjy

« spans: itk arena XI5 M mspan BRI OC R
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o bitmap: ##il arena P HEN, EDIRE L RUE, S H TARI arena [WFLe 2 fa] ikt
ZARAT TR

« arean: arean H3U 2 Go MHEX, &H mheap #ATEHM, EM MaxMem &
512GB-1. MifEDiRE FokF, Go AEHIARAL IS5 F E — B S 1 2 40L 4 A7 72 () M k- 3]
arean fRE TR, FEEIET ZHEHE B EN PN arean FrBCHSRACEE, X 2%
BNV NTE T .

EX AR, IRTE 2 arean XIR/E Go WAFBEI/EA L ATLL T .

mmap

BANINGEDS EIRF 4T, C&kE  mallocinit  WIHIRT, (HEMRATREE RS G,
RN ZAFERIN  map  REPH, MEXHHLAKRAE, EARKEKR T, #%
TRBAVE EREE LT EZHRAS, 0T

func sysAlloc(n uintptr, sysStat *uint64) unsafe.Pointer {
p, err := mmap(nil, n, PROT READ| PROT WRITE, MAP ANON| MAP PRIVATE, -1, 0

mSysStatlInc (sysStat, n)
return p

func sysReserve (v unsafe.Pointer, n uintptr) unsafe.Pointer {
p, err := mmap(v, n, PROT NONE, MAP ANON| MAP PRIVATE, -1, 0)

func sysMap(v unsafe.Pointer, n uintptr, sysStat *uint64) {

munmap (v, n)
p, err := mmap(v, n, PROT READ| PROT WRITE, MAP ANON| MAP FIXED| MAP PRIVA
TE, -1, 0)

7£ Go Runtime " {E{EH — RINK RFR WAL TIE, ASOE M FZWM T

« sysAlloc: M OS &% FHIEEZENNATE, HHASHR
_PROT READ| PROT WRITE, MAP ANON| MAP PRIVATE , 7B3Iff4E R FHd4T NAEXR .
« sysReserve: M OS RGH R WAL ], XEHMEIE A S B EEN A, S
J& _PROT_NONE, _MAP_ANON| MAP_PRIVATE , 534k B F#AT NAEXT 55
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e sysMap: B OS RSEHATEMHH AR E THINAZN, HHSER
_PROT READ| PROT WRITE, MAP ANON| MAP FIXED| MAP PRIVATE

o

E R RAEEAET, (B2 mallocinit  HYEEWIIGILES, FEZEEMES LT
mmap  JiEWE, RIMEAHEK, R

for i := Ox7f; i >=0; i— {

hint := (karenaHint) (mheap .arenaHintAlloc.alloc())
hint. addr = p

hint. next, mheap .arenalints = mheap .arenaHints, hint

SEfr FAEVEA mheap . arenaHintAlloc. alloc () B, VAP mheap R

sysAlloc  J7¥%, 1M sysAlloc XN&5H mmap  JIEFFERBCR, FEHEATT
HEEHEHE sysAlloc  AKR—FE, W

var mheap mheap

func (h *mheap) sysAlloc(n uintptr) (v unsafe.Pointer, size uintptr) f{

for h.arenallints != nil {
hint := h.arenaHints
p := hint. addr
if hint. down {

p—=n

}

if ptn < p {
v = nil

} else if arenalndex(p+n-1) >= 1<<arenaBits {
v = nil

} else {
v = sysReserve (unsafe. Pointer (p), n)

}

PRAf AR S &L mheap. sysAlloc B HSIH A sysReserve V&, M
sysReserve JEXIEIERR MM OS ARG R EE AN AF R RE 2 (8] R 8 Tk, AR
=2, —UIMIEA ek T,

NG
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AN, BT T MNRER, RERIEAET EHEE B AT 17— 25D R EA PR 5E
BARRRELTR -

m

o M top Bl ps S, EHEURIBTHON, DYTERTER.
M

]
o @it pprof H{ runtime.MemStats SETREEAENHZATIEN, iR E HE
A7 M S B T ) L
o I vmmap A4, EHEVREINAEBGIENL, TR A HERERE UL 8] P9 AR SN X A
ke, Bt LR,
o i dtruss @, BEBRFMRGWATEN, TR BN LR ERAT N, Bl
FEHT AT mmap  J5VEH R ELBI 2 L i, AS3RATA 78 4 (B i MR 5 Go 7E
JE BN BT T O A (AR B
o GBI BRI, E AT RERIEMRAN IR S TR A Z A AF G, 3] Go Runtime
T Bt RIS i, DRONIRRS AT, T R, L EEER.
Mg BT s, VSZ GHEREBIMA AR SIERESERE KKK R, £E5 Go Runtime

FAAEEIRHR, At AT R is T (malloc) . #4#:%] Go Runtime B, #i2ft
mallocinit  XAWAEMHCAESIAIAE LM B R HEAT 1 — & B RE UL 22 R P OR B

1M OR B RE S A2 (E) I, 2 A A e, SO — . RS ERE, AR
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