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Gohl Ay 52

P GOPATH /2012/@0 1.0
1) goven 2012/ S/goven
b2 godep 2013/ rools/goden
P oopkain 2004

glide /2014/ .../Masterminds/glide

... /constabulary/gb

% govendor /2015/ ... /kardianos/govendor
b=) vendor dir /2015/ go1.5,gol .6
$=) dep /2017/ ... /golang/dep

% go mod /2018/ gol.11,go1.127go1.17




Go module ) tAr g

Gol.12 Go1.13 Go 1.14 Go 1.15 Go 1.16 Go 1.17

¢ GO111MODULE * GO111MODULEZR s QoM S EHEIIF « GOMODCACHE * GO111MODULEER ¢ Lazy module
.« IEIEE LUEEr module, TJ )= * GOPROXY S #5 Bk TAAon loading
. Zfgofnd » GOPROXY mitH 13 5K M aproxy s X2—M#gofn ¥ * // Deprecated:
s lHgofip % « T TEAE comment
mod=vendor * retract . XE/E’TQO
* GOINSECURE ¢ —o directive, EKIA
* FZ gomr LI o 2 F 4 Rimport JJgo 1.11
RE path ¢ Xﬁ_iﬁgmﬁu’é\

TRE
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% 242 module?

% modulefyE X

minor

% module vs package



1EX MR 2.0.0

v1.39.0-dev .
major.minor.patch-beta+metadata
BRAIESE: EARAS RIRAS (BITS, MRASBIEMNIT: ::;

1. ERAES: ST AREN APl 214, v1.37.0-dev
2. RIRAS: SRET @ FRENINEEIERTIE,

3. 12175 SR T [ FTRE|MEFMEBIE, v1.36.1

FATRRAS MARA R E(E BB ANE“ RS IRRAS BT S"MEHE, EREM, v1.36.0
v1.36.0-dev
v1.35.1

go.mod path & go indrective & version @



go.mod 4%

module github.com/panicthis/modfile module "E't|‘

go 1.16 go directive

require ( i
github.com/coreos/bbolt v1.3.3 verS|on,Semantic Versioning 2.0.0
github.com/stretchr/testify v1.7.0 vmajor.minor.patch-prerelease+meta

github.com/edwingeng/doublejump v0.0.0-20200330080233-e4ea8bd1cbed
github.com/cenk/backoff v2.2.1+incompatible
github.com/stretchr/objx v0.3.8 // indirect

go.etcd.io/bbolt v1.3.6 // indirect

golang.org/x/net v0.0.0-20210610132358-84b48f89b13b // indirect
golang.org/x/sys v0.0.0-20210611083646—-a4fc73990273 // indirect

exclude (
go.etcd.io/etcd/client/v2 v2.305.0-rc.1
go.etcd.io/etcd/client/v3 v3.5.0-rc.1

replace github.com/coreos/bbolt => go.etcd.io/bbolt v1.3.3

go.mod path & go indrective & version




go.mod 4%

module github.com/panicthis/modfile

go 1.16 pseudo-version

vx.y.z-yyyymmddhhmmss-abcdefgh
require (

github.com/coreos/bbolt v1.3.3

github.com/stretchr/testify v1.7.0

github.com/edwingeng/doublejump v0.0.0-20200330080233-e4ea8bd1cbed

github.com/cenk/backoff v2.2.1+incompatible <———————_____\‘_____________i|1¢;¢)|||')z;ti|)|¢;
github.com/stretchr/objx v0.3.0 // indirect A >=2,{B;2%H go .mod
go.etcd.io/bbolt v1.3.6 // indirect

golang.org/x/net v0.0.0-20210610132358-84b48f89b13b // indirect

golang.org/x/sys v0.0.0-20210611083646-a4fc73990273 // indirect<\ indirect

) KES I NRIHKE, go . mod AEE

exclude (
go.etcd.io/etcd/client/v2 v2.305.0-rc.1
go.etcd.io/etcd/client/v3 v3.5.0-rc.1

replace github.com/coreos/bbolt => go.etcd.io/bbolt v1.3.3

require FHEIxxx




go.mod {4

module github.com/panicthis/modfile
go 1.16

require |
github.com/cenk/backoff v2.2.1+incompatible
github.com/coreos/bbolt v1.3.3
github.com/edwingeng/doublejump v0.0.0-20200330080233-e4ea8bd1cbed
github.com/stretchr/objx v0.3.0 // indirect
github.com/stretchr/testify v1.7.0
go.etcd.io/bbolt v1.3.6 // indirect
go.etcd.io/etcd/client/v2 v2.305.0-rc.1
go.etcd.io/etcd/client/v3 v3.5.0-rc.1
golang.org/x/net v0.0.0-20210610132358-84b48f89b13b // indirect

golang.org/x/sys ve.0.0-20210611083646-a4fc73990273 // indirect exclude
) / HEBRFFE RYARAS
exclude &

go.etcd.io/etcd/client/v2 v2.305.0-rc.@

go.etcd.io/etcd/client/v3 v3.5.0-rc.@ l‘;l)lil(:(!

) - BRBSEIMA. SEFARA

replace github.com/coreos/bbolt => go.etcd.io/bbolt v1.3.3

exclude & replace




go.mod {4

exclude |
go.etcd.io/etcd/client/v2 v2.305.0-rc.0@
go.etcd.io/etcd/client/v3 v3.5.0-rc.0

Biftbbol t BT B RAR
oty W
github.com/coreos/bbolt - -10/bbolt v1.3.3

FHihx/net v1.2.3kRA
golang.org/x/net v1.2.3e=>—examﬁ%ercomffﬁ?Rfﬁggﬂgijzjg—

golang.org/x/net => example.com/fork/net v1.4.5
golang.org/x/net v1.2.3 => ./fork/net
golang.org/x/net => ./fork/net

fE AR S R

replace P EZHE @



go.mod 4%

exclude |

go.etcd.io/etcd/client/v2 v2.305.0-rc.@

go.etcd.io/etcd/client/v3 v3.5.0-rc.0
)

BEI—PRINE AR AR

replace github.com/coreos/bbolt => go.etcd.io/bbolt v1.3.3

retract (
v1.0.0 // WF, HIRAVSEILRARAR
v1.0.1 // REANTHERA, SEEV0.9. Xk EEIPANG N

IIIiHHiHHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlI:EII::III



go.sum 344

ARBIERBENTESE Y, BRERENHERINEN,

module version #[

(@ github.com/panicthis/A v1.2.0 hl:bv4JpK1P11UCYsKMzo+yGORSNw7ZK+VM6qho3m/c690= < dependency file treefy
(® github.com/panicthis/A v1.2.0/go.mod h1:haRL51vZ5rMOmZ/WqdAv8EUViiVwyH7xWJIrGLS2jx2w= checksum
github.com/panicthis/B v1.2.0 hl:V+p3pmS31iA8Wtb904X7HhgqliV5xuKbiHmTeITWYxI4=

N

github.com/panicthis/B v1.2.0/go.mod h1:2LtkupHYVRVPzSwjYr9zZCq7s+oIp6t8al276qwPXurc= module version/go.mod F

It >3 {4Aychecksum,

w

github.com/panicthis/C v1.
github.com/panicthis/C v1.
github.com/panicthis/C v1.

.0/go.mod hl:bGWAUBhVWNLRK1XRkZ/GvJ4t1L9TViuVqt3CCiBGIRE=
.0 hl:mVo5rnq@AeVPpxhWFqsb6YErQbzyNJgv7 fumlXiUDtc=
.0/go.mod hl:bGWAUBhVWNLRK1XRkZ/GvJ4t1L9TViuVqt3CCiBGIRE=

B

()

github.com/panicthis/D v1.
github.com/panicthis/D v1.

.0 hl:tYnu/e89BSzrIMKbpfafNY/alBcbkrTHdn+fxdfm30E=
.0/go.mod hl:j8I1cIC2pO0ED15kXp@TV+a@dsLUL4GmocSohNxGaz94=

N

go.sum>3 {4




MVS

Minimal Version Selection by Russ Cox

WEmain module M E/MKBRIRALEFE X,
go RBKIE . BHHEEF M nodulemm KAVARA, XL A M modul el BT R B K&/ \module R A

Main [] selected version e A12

[ ] go.mod loaded e B12

o / r\---‘- --------------- . [ ] Available version e C14

| AE‘I A 1.2\\‘ | B 1.1//3 1.2 BES : e D12
[cr][ciz||cis][cra]t  i[EM1]!




MVS

replace github.com/panicthis/C v1.4.0 => github.com/panicthis/R v1.0.0

Main D Selected version - A12

[ ] go.mod loaded - B1.2

pintaindntpteiedet / :—X\—‘— ——————————————— | [ ] Available version ° R 10
AL |A2]! [B11]|B12] |B13! « D13

cr][ciz|[cra|[cra]t—# R ]I i[EN1]
X‘{r “““ ir/ “““ / ,———I—J---:
‘[p11][D12][D13] | R |

MVS with replace




MVS

exclude github.com/panicthis/C v1.3.0

Main [] selected version
[ ] go.mod loaded * A1.2
e ittt / ,—k\—‘— ——————————————— . [ ] Available version - B1.2
|at1||a12|]  1[B11||B12]|B13|] [ Excluded version - C14
I____I_________-_‘_l P s 7 _________ I____' [ ] D 1.2
TR S —— ‘_“‘____ e | TR S :
|c11]|c12|| g8 |c 14! | E11 ]
N D
/D11 ||D12|| D13 i L A i

MVS with exclude




MVS

upgrade
Main [J Selected version « A12
[ ] go.mod loaded

SEEHNEERRE R / e~ e e . D Available version ‘ B 13
a1 |[a2]t [B11][B12}B13]! - C14
Sy e Wl A R e D13
I _________ \ ___________ / ! - E1.1
c11||c12||c13pF|Cc14 E 1.1 - F1.1

MVS with upgrade @



MVS

C14HF0aIA, FEER

Main ‘ E Selected version . A10
go.mod loaded
[ —— / X_:—"—'T """""""" ! |:| Available version ¢ B 11
i A1l ||A12]! i B 1.1 |+ M B13| [# Excluded version - C13
| ep— . 512
c11||c12||c13||c” e
\ {’ ______ I_/ ______ ! l)
p11|[p12]|p13]! F 14

MVS with downgrade @



non-canonical version

before

module github.com/panicthis/modefile2

go 1.16

require |
github.com/panicthis/A v1.1.0
github.com/panicthis/B v1.2
github.com/panicthis/C vl
github.com/panicthis/D latest
github.com/panicthis/E upgrade
github.com/panicthis/F patch
github.com/panicthis/G/v2 v2.0.0
github.com/panicthis/H 4f7657a
github.com/panicthis/I HEAD
github.com/panicthis/J master
github.com/panicthis/K release-1.1.1

go.mod FFHNECE

after

module github.com/panicthis/modefile2

go 1.16

Check for upgrades | Upgrade transitive dependencies | Upgrade direct dependencies

require (

github.

com/panicthis/A vl.

github.

com/panicthis/B vl.

github.

com/panicthis/C vl.

github.

com/panicthis/D vl.

github.

com/panicthis/E vl.

github.

com/panicthis/F vl.

github.

com/panicthis/G/v2

github.

com/panicthis/H v@.

github.

com/panicthis/I ve.

github.

com/panicthis/J vl.

github.

com/panicthis/K vl.

PR, WANR
o000 R

v2.0.0
0.0-20210620074350-4f7657a88770
1.0

0.0
1.1-0.20210620080121-20a5931f94190




non-canonical version

go get github.com/panicthis/A@v1.1.0

go get github.com/panicthis/B@vl.2

go get github.com/panicthis/C@vl

go get github.com/panicthis/D@latest

go get github.com/panicthis/E@upgrade
go get github.com/panicthis/F@patch

go get github.com/panicthis/G/v2@v2.0.0
go get github.com/panicthis/H@4f7657a
go get github.com/panicthis/I@HEAD

go get github.com/panicthis/J@master

go get github.com/panicthis/K@release-1.1.1
go get github.com/panicthis/L@none

go getr] LA non-canonical version @



go mod XXX

go mod download [-X] [-json] [modules] T #&EmoduleZ| A ZE 17

go mod edit [editing flags] [go.mod] ZR¥Ego . mod X {4

go mod graph FTEIH module requirement graph

go mod init [module] ¥4k — P module , BB go . mod

go mod tidy [-€] [-V] &8 go . modFfgo . sum X TLEC SK R K6

go mod vendor [-e] [-V] 1 iNbuild&testfk 12 vendor XL T

go mod verify RIEAHZFI B TEHEREHEN

go mod why [-m] [-vendor] packages... packageE{Emodule M+ AMARE:, 1EWEE MK



module-aware commands

* Qo build
* go fix

* go generate - -mod=[mod,readonly,vendor,]
« -modcacherw
* go get . -modfile=file.mod

* go install

e go list

e gorun

* go test

* go vet

* go clean -modcache
* Qo version -m



module-aware commands

* go build
* go fix
« -mod=[mod,readonly,vendor,]

* g0 generate « -modcacherw
* go get « -modfile=file.mod

* go install

* go list

* gorun

* go test

* go vet

e go clean -modcache



module-aware commands

* go get

go get [-d] [-t] [-u] [build flags] [packages]

$ go get -d golang.org/x/net

$ go get -d -u ./...

$ go get -d golang.org/x/text@v0.3.2
$ go get -d golang.org/x/text@master
$ go get -d golang.org/x/text@none



module-aware commands

* go list

go list -m [-u] [-retracted] [-versions] [list flags] [modules]

$ go list -m all
$ go list -m -versions example.com/m

$ go list -m -json example.com/m@latest
$ go list -m -u all

example.com/main/module

golang.org/x/old v1.9.9 (deprecated)
golang.org/x/net v0.1.0 (retracted) [v0.2.0]
golang.org/x/text v0.3.0 [v0.4.0] => /tmp/text
rsc.io/pdf v0.1.1 [v0.1.2]



E=&%

{5FH Go Module




go-proxy & private modules

« GOPROXY: proxy%lz

« GOPRIVATE: fAFmodule|3, BIBIEHIITED

« GONOPROXY: REZEproxyftIEfmodule?!| =

« GONOSUMDB: ~NEZEFH/AFchecksumZE(sum.golang.org)& & fymoduledl 3k
« GOINSECURE: o] MiEidHTTP3A B fymodule%!| Fk




GO111MODULE

« onFHERIKE: BAmoduletZz,, BI{Fgo.mod 7
« off: ZFAmoduletzT, {FFHGOPATHF&ET
* auto: go.modFAHFERNXEFXREAE. BRAmModuletZ=




go-proxy & private modules

AIEFrHE Bymodule

GOPROXY=https://proxy.corp.example.com
GONOSUMDB=corp.example.com

- RERE

GOPROXY=https://proxy.corp.example.com,https://proxy.golang.org,direct
GONOSUMDB=corp.example.com

- EEBEREE
GOPRIVATE=corp.example.com
-+ KB

GOPROXY=https://proxy.corp.example.com,direct
GOPRIVATE=*,corp.example.com,*.research.example.com



2l 3@ —A~ I

« gl&go.mod
* go mod init: JNRAEGOPATHT €32
« go mod init: INRAEGOPATH {(EEE ZLEF — G ELLangithub.com/xxx/xxx< Bt T &
« go mod init path: GOPATH4MNY#RIN B

« go mod tidy Bz 8124k
« go mod download T &k
« go get github.com/a/b S| NFTEY{KE:, B(Ego mod tidyE ZEgo.mod
« JEFRTERRA: git tag v0.a.b && git push origin v0.a.b
s FRTERRA: git tag v1.a.b && git push origin v1.a.b
« V2RI ERRA. EEI
© DR
- FEXZE




BEATi H version < 2

go mod init

go mod tidy
JEF2ERRA: git tag v0.a.b && git push origin v0.a.b
FaERRA: git tag v1.a.b && git push origin v1.a.b




AT H version >= 2

¢ go mod init

- iESmajor, ttinvs, v4,...

« {&Zmodule path

- EXREEIA, nLEv3,v4,. 55

* go mod tidy

o KAHEThRZA: git tag v3.0.0 && git push origin v3.0.0
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PRPAPA L N

package L package M

import ( import (
Ilfmt n Ilfmt n

"github.com/panicthis/M"
; )
func Visit() {

"github.com/panicthis/L"

fmt.Println("L v1.1.0") func Visit() {
M.Visit() fmt.Printin("M v1.0.0")
} L.Visit()
}

etcd --> prometheous-client --> prometheus-common --> go-kit -->etcd
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» modfile2 git:(master) X go list -m -versions go.etcd.io/etcd

go.etcd.io/etcd v0.1.0 v0.1.1 v0.1.2 v0.2.0-rcO® v0.2.0-rcl v0.2.0-rc2 v0.2.0-rc3 v0.2.0-rc4 v0.2.0

v0.3.0 v0.4.0 v0.4.1 v0.4.2 v0.4.3 v0.4.4 v0.4.5 v0.4.6 v0.4.7 v0.4.8 v0.4.9 v0.5.0-alpha.0 v0.5.0-

alpha.l v0.5.0-alpha.2 v0.5.0-alpha.3 v0.5.0-alpha.4 v0.5.0-alpha.5 v2.0.0-rc.1l+incompatible

v2.0.0+incompatible v2.0.1+incompatible v2.0.2+incompatible v2.0.3+incompatible v2.0.4+incompatible
3.0+incompatible v3.3.1l+incompatible v3.3.2+incompatible v3.3.3+incompatible v3.3.4+incompatible
3.5+incompatible v3.3.6+incompatible v3.3.7+incompatible v3.3.8+incompatible v3.3.9+incompatible

v3.3.10+incompatible v3.3.11l+incompatible v3.3.12+incompatible v3.3.13+incompatible
3.15+incompatible v3.3.16+incompatible v3.3.17+incompatible v3.3.18+incompatible
3.19+incompatible v3.3.20+incompatible v3.3.21+incompatible v3.3.22+incompatible
3.24+incompatible v3.3.25+incompatible

» modfile2 git:(master) X go get -v go.etcd.io/etcd@v3.4.16
go get go.etcd.io/etcd@v3.4.16: unrecognized import path "go.etcd.io/etcd": https fetch: Get
"https://go.etcd.1o/etcd?go-get=1": dial tcp 172.217.24.19:443: i/0 timeout

- modfile2 git:(master) X git ls-remote --tags git@github.com:etcd-io/etcd.git
20ca2la3f7122cf7caa91lch0e9b9c69be9279950 refs/tags/0
4ac392680e96b4b640c9ebc70cae2lafdfb44fd4 refs/tags/api/v3.5.0
946a5a6f25c3b6b89408ab447852731bde6e6289 refs/tags/api/v3.5.07{}
357571619c98b2575b48cdbaa31ldbd6e2b54217 refs/tags/api/v3.5.0-alpha.0
da7ec4ab0820d6f6atalb94e7a605b50a046408b refs/tags/v3.3.25
2c834459elaab78a5d5219c7dfed42335fc4b617a refs/tags/v3.3.25"{}
bcb01e90afa®4e641f033e2d34e6e25fd644cada refs/tags/v3.4.0
898bd1351fcf6el@ebce8d7c8bbbbf3f3ed42aad2c refs/tags/v3.4.0"°{}
43b9%92a5f9569412d60097cdd07eab7910fd282ab refs/tags/v3.5.0
946a5a6ft25c3b6b89408ab447852731bde6e6289 refs/tags/v3.5.0"{}
e9ab4640c3c6a8f36leed72d37cb4346a7f03f14 refs/tags/v3.5.0-alpha.0




HARIv2

| 000
00
‘ package matin
» N git:(master) 1s -1
total 8 i
~-rw-r--r-- 1 chaoyuepan staff 42 6 25 10:00 go.mod import E - . | )
drwxr-xr-x 3 chaoyuepan staff 96 6 25 09:57 vl vl "github.com/panicthis/N/vl

drwxr-xr-x 3 chaoyuepan staff 96 6 25 09:57 v2| v2 "github.com/panicthis/N/v2/v2"

)

func main() {
vl.Visit()
v2.Visit()




module source tree too big

https://github.com/golang/go/issues/40780

$ go run main.go

go: finding module for package github.com/ikawaha/kagome-dict-ipa-neologd

go: downloading github.com/ikawaha/kagome/v2 v2.0.4

go: downloading github.com/ikawaha/kagome-dict-ipa-neologd v0.0.1

main.go:6:2: create zip: module source tree too large (max size is 524288000 bytes)



o ——y

proxy A i

https://github.com/golang/go/issues/46369

$ go get github.com/stellar/mddiffcheck@latest
go get: downgraded github.com/stellar/mddiffcheck v0.0.0-20210525162741-cfbhe68afald74 => v0.0.0-
20210525064236-6b157d2a519a

$ GOPROXY=direct go get github.com/stellar/mddiffcheck@latest
go get: upgraded github.com/stellar/mddiffcheck v0.0.0-20210525064236-6b157d2a519a => v0.0.0-
20210525162741-cfbe68afad74

$ go get github.com/stellar/mddiffcheck@latest
go get: downgraded github.com/stellar/mddiffcheck v0.0.0-20210525162741-cfbe68afad®74 => v0.0.0-
20210525064236-6b157d2a519a

$ go get github.com/stellar/mddiffcheck@v0.0.0-20210525162741-cfhe68afad74
go get: upgraded github.com/stellar/mddiffcheck v0.0.0-20210525064236-6b157d2a519a => v0.0.0-
20210525162741-cfbe68afal74

$ go get github.com/stellar/mddiffcheck@latest
go get: downgraded github.com/stellar/mddiffcheck v0.0.0-20210525162741-cfbe68afal74 => v0.0.0-
20210525064236-6b157d2a5193|




I

go mod graphsk E

https://github.com/golang/go/issues/46365

Print module requirement graph
Usage:
go mod graph

Graph prints the module requirement graph (with replacements applied) in text form. Each line in the output has
two space-separated fields: a module and one of its requirements. Each module is identified as a string of the
form path@version, except for the main module, which has no @version suffix.

See https://golang.org/ref/mod#go-mod-graph for more about 'go mod graph'.



FEhEfo

Go Module &34




Deprecated

go.mod

// Deprecated: use github.com/example/modtest/v2 instead.
github.com/example/modtest v1.5.7

$ go get http://github.com/example/modtest

go: module http://github.com/example/modtest is deprecated: use github.com/example/modtest/v2 instead.




lazy module loading

Proposal: Lazy Module Loading

Author: Bryan C. Mills (with substantial input from Russ Cox, Jay Conrod, and Michael Matloob)

Last updated: 2020-02-19

Discussion at https://golang.org/issue/36460.

Abstract

We propose to change cmd/go to avoid loading transitive module dependencies that have no observable effect on the packages to be built.

The key insights that lead to this approach are:

1. If no package in a given dependency module is ever (even transitively) imported by any package loaded by an invocation of the go command,
then an incompatibility between any package in that dependency and any other package has no observable effect in the resulting program(s).
Therefore, we can safely ignore the (transitive) requirements of any module that does not contribute any package to the build.

2. We can use the explicit requirements of the main module as a coarse filter on the set of modules relevant to the main module and to previous

invocations of the go command.

Based on those insights, we propose to change the go command to retain more transitive dependencies in go.mod files and to avoid loading
go.mod files for “irrelevant” modules, while still maintaining high reproducibility for build and test operations.




The End
159 157




