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'GOln m1—bﬁ%J\ﬁk% = VEIE’_THSGOpher

e <GOS N HRFE><WebAssemblydr/ENI J>1EE
e https://github.com/chai2010

- SRMAEZRASEMENRR, REREEEIRIE!

e Less is more!
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.1 RRENIZIT B AR
B B % GolFE )X I &1 pkpackage:;
B H & TFBFZEX M packagefIE S I imodule,

EIRAOIZIT B Fn:
- AIEWNME: BN, AREBEAEFIEEZS LD TiE—EF
- {k#ipackagehR ARIF K . FRLETER

go getHy|o)zl:
- MRSGOPATHE B KIE!, NIMERRIMA, FRFREER
* go get -u SREX&FTHR A RIpackage, A [EHY (B E&FHTARAA(E]

vendorfy[a) i :
- vendord & packagefIhRA ML), EMREAEIE
- BREMvendor§#iE Z o)/ 6
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.2 IRIRIREAI] - 01

$ export GO111MODULE=0on
$ mkdir myapp

// myapp/hello.go
package main

import "fmt"
func main() {

fmt.Println("hello module")
¥

$ go run hello.go
go: cannot find main module; see 'go help modules'



G|AC SBREBERMEHKS
GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.2 IRIRIREAI] - 02

// myapp/go.mod
module myapp

$ go run hello.Go
hello module

24890.modXHFRIE R MRIZEF B RARIR




G|A SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.3 go.mod 1 go.sum3 ¥

module rsc.io/quote

require (

rsc.io/quote/v3 v3.0.0
rsc.io/sampler v1.3.0

golang.org/x/text v0.0.0-20170915032832-14c0d48ead0Oc
h1:9qg0Y6WgZ0aTkIIMiVjBQcw93ERBE4mM30iBmOAONnkLO18=
golang.org/x/text v0.0.0-20170915032832-14c0d48eaddc/go.mod
h1:NgM8EUOU14njkJI3fgMW+pceLdnwhi/IjpwHt7yyuw0Q=

rsc.

rsc

io/quote/v2 v2.0.1 h1l:DF8hmGbDhgila2tpqgLjHLIKkIx6W]jCtLEqZBAU+hACI=

.io0/quote/v2 v2.0.1/go.mod hl:EgjyEKkPoR1zZbvGiUV/6yo8qd6yeDd/CP/91Rtfg4PU=
rsc.

rsc.

io/sampler v1.3.0 hl:7uVkIFmeBgHfdjD+gZwtXXI+R0ODJ2Wc407MPEh/QiW4=
io/sampler v1.3.0/go.mod h1l:T1hPZKmBbMNahiBKFy5HrXp6adAjACjK9IXDnKaTXpA=



GlA SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.4 go.mod> (RN

module my/thing

require (
other/thing v1.0.2
new/thing v2.3.4

)

exclude (
old/thing v1.2.3
)

replace (
bad/thing v1.4.5 => github.com/good/thing v1.4.5
bad/thing => /home/user/good/thing
bad/thing => ./good/thing

replace N EER B ERER, WIEREE IR

10



1.5 go getEFiAl]

go
go

go
go
go
go
go
go
go

get
get

get
get
get
get
get
get
get

-u # to use the latest minor
—u=patch # to use the latest patch

github.com/gorilla/mux@master #
github.com/gorilla/mux@latest #
github.com/gorilla/mux@vl.6.2 #
github.com/gorilla/mux@‘<vl1.6.2"' #
github.com/gorilla/mux@'>v1.6.2"' #
github.com/gorilla/mux@e3702bed2 #
github.com/gorilla/mux@c856192 #

G|A SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

or patch releases
releases

records current meaning of master
same (@latest is default)

records v1.6.2

records < v1.6.2

records > v1.6.2

records v1.6.2

records v0.0.0-20180517173623-c856..

11



GIA

1.6 EXMLRAES

v(major).(minor).(patch), such as v0.1.0, v1.2.3, or v3.0.1

major - RFAPIZTEAE
minor - BARARASFRER/IRZSHIAPI
pahch — APLsBZMN, {UMXATEEBUG

V0. X
. X
V2.X

vl

vO.
vl.

Y — BFFRRAE, AIAEINAPIRESHINEN
Y - BARERE, SABZAEEVIER
Y - RTVINGRERE, SABREIRV2ER

.0-20180523231146-b3f5c0foe5f1
.0-alpha

EREBRMEMRXS

GLOBAL INTERNET ARCHITECTURE CONFERENCE
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.7 viN2IVIRRZAS T TZ

import "github.com/my/module/pkg/foo" // vO or vl
import "“github.com/my/module/v2/pkg/foo" // v2
import "github.com/my/module/v3/pkg/foo" // v3

vo/v13J N R B
REZRDIBEgo.modX M, RAXE—TER
vO/VEIRRANIT Fvo. x. yFIvl. x. yiEX A tag

V2R FV2F B R

V2FBEFRIiEgo.modX M, RIXE—ER
V2HIRRAXT Fv2 . x. yiEI A tag

13
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.8 JEV2/VIIRAIE TV R FIRIR

import "github.com/my/module/pkg/foo" // v@ or vl
import "github.com/my/module/submod/pkg" // submod

vo/v1XNARE &
REFRAOITEgo.modXH, RRXE—TIRIR

submodXNFBH%, BEERAEV2/V3RER
submodFHEXZHEgo.modXH, ‘RXE—TFIRIR
submod FHEIRAARASITFsubmod/v1. 2. 3#ERXAItag

14



1.9 S/ MUARZIERE

GIA

rough list

A1l

B1.2
D13
E1.2

C1.2
D14
E1.2

A1l
B1.2
C1.2
D13
D14
E1.2

final list

A1l
B1.2
C1.2
D14
E1.2

EREBRMEMRXS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

15
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.10 IREA B S T8 =4k §i

require (
github.com/coreos/etcd v3.3.10+incompatible

github.com/golang/protobuf v1.2.0
golang.org/x/net v0.0.0-20181029044818-c440 // indirect
golang.org/x/sync v0.0.0-20180314180146-1d6 // indirect

)

—etcd®VIhRAFIVL/V2E2EEINSAKE, FE 7 Got&ERa9FIM
- x/netRBAREEEHIZEFER, {BEEprotobufiEiRgrpciEEiEs|INT

16



G|A SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.11 go mod#r <

download T##kEisImoduleZAittcache

edit “REEgo . mod 14

graph FTEME R B E

init FEHRINXHFETEA—TF0ER, €liEgo.mod ¥
tidy iEhntR/MAImodule, fIFRZRAAImodule

vendor CEKEEHIZEIvendor

verify  RIGMKENAIHASHED

why BRI LEEK

17
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

1.12 Th B EE/H G

 replace REEE M EIAMETE BRI}Etag
* replace BRI IFMIRGIAE tagdl &k

* HTTPS_PROXYRIDAtEEgo getfIERRSB=:
* GOPROXYHMMETZ SI5E R AR IEARSZ 23

HTTPS_PROXY=socks5://127.0.0.1:1080
GOPROXY=file:///filesystem/path

18
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.1 B =L ERIE

func CopyFile(src, dst string) error {
r, err := os.0pen(src)
if err !'= nil {
return fmt.Errorf("copy %s %s: %v'", src, dst, err)
I3

defer r.Close()

w, err := os.Create(dst)
if err !'= nil {

return fmt.Errorf("copy %s %s: %v'", src, dst, err)
I3

if _, err := io.Copy(w, r); err !'= nil {
w.Close()
0s.Remove(dst)
return fmt.Errorf("copy %s %s: %v'", src, dst, err)

}

if err 1= w.Close(); err != nil {
0s.Remove(dst)
return fmt.Errorf("copy %s %s: %v'", src, dst, err)

}

return nil



G|A SHREBNEMAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.2 §EiIRAMEAY o) R
AREEENEIRCE, TERBEIN4R:

if err = nil {
return fmt.Errorf("copy %s %s: %v'", src, dst, err)
I3

FI T RIAIUMAE, ToiRmETVIRIE:
vd, err := strconv.Atoi("123")
if err !'= nil A
return err
s

vl 1= vOx2

21
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.3 i5i1xH933K - check & handle

func CopyFile(src, dst string) error {
handle err {
return fmt.Errorf("copy %s %s: %v'", src, dst, err)

r := check os.0Open(src)
defer r.Close()

w := check os.Create(dst)
handle err {
w.Close()

os.Remove(dst) // (only if a check fails)

check io.Copy(w, r)
check w.Close()
return nil



GLOBAL INTERNET ARCHITECTURE CONFERENCE

GlA SREBEREHNAS

2.4 B5R[O{EAY check B@— 1 &RiAT

func printSum(a, b string) error {
handle err { return err }
fmt.Println("result:", check strconv.Atoi(x) + check strconv.Atoi(y))
return nil

23



GlA SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.5 handle & check BT

func process(user string, files chan string) (n int, err error) A{

handle err { return 0, fmt.Errorf("process: %v'", err) } // handler A
for i 1= 0; i < 3; i++ {
handle err { err = fmt.Errorf("attempt %d: %v", i, err) } // handler B
handle err { err = moreWrapping(err) } // handler C

check do(something()) // check 1: handler chain C, B, A
I3
check do(somethingElse()) // check 2: handler chain A

func printSum(a, b string) error {
x := check strconv.Atoi(a)
y := check strconv.Atoi(b)
fmt.Printiln("result:", x + vy)
return nil

24
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.6 THIXxAY L TXHB %R

iR L T ERE S RE RN EM R EURAADER
IERIRFEREFTIMIMILTIXER, FEBREER
ERENEIREEE CEFERERNERTNER

BRI IXAIB ERFABESHREERERNERX

25



GlA SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.7 ¥ii0errors &

package errors

// A Wrapper 1is an error implementation

// wrapping context around another error.

type Wrapper interface {
// Unwrap returns the next error in the error chain.
// If there is no next error, Unwrap returns nil.
Unwrap() error

}

func Is(err, target error) bool
func As(type E)(err error) (e E, ok bool)

B EIRNEIRNINELIN Wapper %

26
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.8 FE1RMYIsF1As X 5l
IS HIHF AR

// err == io.ErrUnexpectedEOF
if errors.Is(err, io.ErrUnexpectedEOF) { ... }

As 2L BT S
// pe, ok := err.(xo0s.PathError)
if pe, ok := errors.As(xos.PathError)(err); ok { ... }

XF#Z errors.Wapper BiHI1R, REQREHE—TEIA!

27
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

2.9 TE il ta x5 b E T

package errors

type Formatter interface {
Format(p Printer) (next error)
¥

type Printer interface {
Print(args ...interface{})
Printf(format string, args ...interface{})

Detail() bool

28



GlA SREBEREHNAS

29



GlA SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.1 fRANZERII0):E - KEEEES

func
func
func

func
func
func

MaxInt8 (a, b int8) int8 { if a > b { return a }; return b }
MaxIntl6(a, b int16) int16 { if a > b { return a }; return b }
MaxInt32(a, b int32) int32 { if a > b { return a }; return b }

sort.Float64s(a []float64)

sort.Ints(a []lint)
sort.Strings(a []string)

30
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.2 IR ZRIAVE)ER - APIAZE

var ml = new(sync.Map)

ml.Store("key", "value")
ml.Store("key", 123)

v, ok := ml.Load("key")
println(v.(string)) // panic

31
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.3 2RISR - TEHIAPI

type List(type T) [IT
func Keys(type K, V)(m map[K]V) [IK

var ints List(int)

var keys = Keys(int, string)(
map[int]string{l:"one", 2: "two"},
)

32
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.4 ZRE RN - IBRENRIBEHR

contract Addable(t T) { t + t }

// or
type Addable(t T) contract{ t + t }

func Sum(type T Addable)(x [IT) T {

var total T
for _, v := range x {
total += v
}
return total
¥
var sl := Sum(float32) (x)
var s2 := Sum([]int{1, 2, 3})

33



GlAC SBREBERMEHKS
GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.5 jZ2Ef14%O - 01

type ReaderA interface {
Read(p [lbyte) (n int, err error)
¥

type ReaderB = interface {
Read(p [lbyte) (n int, err error)
¥

type ReaderC(r T) contract {
T: {
Read(p []lbyte) (n int, err error)
I3

}

/] ZERRIENAR
// F=OGTH, ZRESRERMANED (BlREE/MRE?)

34
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EREBRMEMRXS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.5 ;ZBM#EO - 02

type Person(r T) contract {
T: {
Age int
Name string

}

// ZFORBREE, ZOXEEXKA
/] ZERERI ARG ?

35
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

3.6 2B RrIFNT

GO HECHEIMT (EEAVXS51209%5) , LAz
2 BHIROFEMITARNLERE, /WEEFET I EREENRIT
BRI EA

“IRITEZERIAPI

36
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$£4589 WebAssembly
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GlAC SBREBERMEHKS
GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.1 WebAssemblyzE{t4?
WebAssembly ;g —F#T4<HI M 01 AL .

ERIRITEARETE:
S A F1E S

Jokce s

B (

B IR E A RERA

~

SGIEEAN:NEETE A Yia

IEITRER)

N— ) —

EndingE{#: —YIrI#E4R1F IWebAssemblyRl, RIS 4R1F I WebAssembly,
3

8



JIAC 2REBRZHAS

4.2 WASMEFhoh&S

+2018.07 - WebAssembly &%11.0515E

-2018.08 - Go1.11 gt i Eith 37 FWebAssembly
+2018.08 - Windows2000 i={T1E ba 22
2018 LA T 1% ZWASMHA R I

2018 N F1E, 448~"WebAssembly+
*WASMBY - FT B FIE. ...

Google Earth
AutoCAD

oooooo 39
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

My Network
Places

Recycle Bin

2N

Internet
Explorer

2]
D+ Browser

% Set Program Access and Defaults

% Windows Update

Windows 2000 on WebAssembly: https://bellard.org/jslinux/,



https://bellard.org/jslinux/

GIAC zmEEm=zmxs

4.3 EndingE 1#

Ending's law: "Any application that can be compiled
to WebAssembly, will be compiled to WebAssembly
eventually."

Ending£2016EEmscriptenii R ime FLAHIS
FrE 7] LAFHWebAssembly LI YR IG = F
WebAssemblySCIf,

41
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.4 {R%¥, WebAssembly

package main

import (
Ilfmtll
)

func main() {
fmt.PrintIn("{R%f, WebAssembly")
¥

$ export GO0S=js
$ export GOARCH=wasm
$ go run —exec="$(GOROOT)/misc/wasm/go_js_wasm_exec

{R%f, GOiES

hello.go

42



EREBRMEMRXS

GIA

4.5 {EFAJSAER

package main

import (
"syscall/js"
)

func main() {

alert := js.Global().Get("alert")
alert.Invoke("Hello wasm!'")

js.Global().Call("eval",
console. log("hello, wasm!");
")

GLOBAL INTERNET ARCHITECTURE CONFERENCE

43



G|A SREBEREHNAS

GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.6 JS[EAGoR L

func main() {
var cb = js.NewCallback(func(args [ljs.Value) {
println("hello callback")
})

js.Global().Set("println", cb)

println := js.Global().Get("println")
println.Invoke()

44
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.7 GOiIE=SWASME NI IT - 01

import (
""github.com/go-interpreter/wagon/exec"
"github.com/go-interpreter/wagon/wasm"

)

func main() {

f, _ os.0Open("add.wasm")
m, _ wasm.ReadModule(f, nil)
vm, _ := exec.NewVM(m)

// result = add(100, 20)
result, _ := vm.ExecCode(0, 100, 20)
fmt.Println(result)

45
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.7 GoiE=S WASMEHIHTT - 02

;3 add.wat
(module $modname
(func $add (export "add") (param i32 i32) (result i32)
get_local 0
get_local 1
i32.add

)

$ wat2wasm add.wat

46



GIA EREBRMEMRXS

4.8 WebAssembly+ IS0

1. EBHWASMES, GoiES A LAFFEWebiFE
2.GoONEWASMEEBIL, RIREEIESHIERE

47
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GLOBAL INTERNET ARCHITECTURE CONFERENCE

4.9 WebAssemblysh X &

ERBER

C/C++HEMWebAssemblyfziz

h ——Emscripten TFESCEE
WebAssembly
ImEAL)

Stz TIRS &

Ending's law: "Any application that can be compiled to
WebAssembly, will be compiled to WebAssembly eventually.”

TRE, #Htz &

https://github.com/chai2010/awesome-wasm-zh 48



https://github.com/chai2010/awesome-wasm-zh

GIAC zmEEm=zmxs

EEH
1.https://github.com/golang/go/wiki/Modules
2.https://github.com/golang/proposal/blob/master/

design/go2draft.md
3.https://qgithub.com/chai2010/awesome-wasm-zh

4 .https://github.com/chai2010/awesome-go-zh

49
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