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("Language influences/determines thought" - Sapir-Whorf hypothesis)
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"A language that doesn't affect the way you think about programming is not worth
knowing." - Alan J. PerlisGZfe-Fl), BEERZEE
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Prime numbers
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/A (https://enwikipedia.org/wiki/Sieve_of_Eratosthenes)


https://en.wikipedia.org/wiki/Sieve_of_Eratosthenes

sieve.c //BEFH AN EIRE

void sieve() {
int ¢, 1i,j,numbers[LIMIT], primes[PRIMES];

for (1=0;i<LIMIT;i++){
numbers[i]=i+2; /*fill the array with natural numbers*/

}

for (1=0;i<LIMIT;i++){
if (numbers[i]!=-1){
for (j=2*numbers[i]-2;j<LIMIT;j+=numbers[i])
numbers[j]=-1; /*sieve the non-primes*/

}

C=j=0;
for (1=0;i<LIMIT&&j<PRIMES;i++) {
if (numbers[i]!=-1) {
primes[j++] = numbers[i]; /*transfer the primes to their own array*/
C++;

}

for (i=0;i<c;i++) printf("%d\n",primes[i]);



sieve.hs //e5E5E13

sieve [] = []
sieve (x:xs) = x : sieve (filter (\a -> not $ a 'mod™ x == 0) xS)

n = 100
main = print $ sieve [2..n]

[2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,83,89,97]



sieve.go //F %4 HE& (borrowed from Rob Pike's slide)

func generate(ch chan<- int) {
for 1 := 2; ; i++ {
ch <- 1 // Send 'i' to channel 'ch'.

}

func filter(src <-chan int, dst chan<- int, prime int) {
for i := range src { // Loop over values received from 'src'.
if i%prime != 0 {
dst <- 1 // Send 'i' to channel 'dst"'.

}

}

func sieve() {
ch := make(chan int) // Create a new channel.

go generate(ch) // Start generate() as a subprocess.
for {

prime := <-ch

fmt.Print(prime, "\n")

ch1 := make(chan int)
go filter(ch, ch1, prime)
ch = ch1



sieve.go (cont.)

g From divan'S b|0g (http://divan.github.io/posts/go_concurrency visualize/)
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http://divan.github.io/posts/go_concurrency_visualize/
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o EXSE— A, KREFEREIESNEFRSEH T BEL NBATEMBERTTE
o —EREE LEMETHENRE: RHZESonmeEsg
e B Go coding in c way/in java way/in python way...

e B#r: Go codingin go way
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(MZ EI£) Robert Griesemer, Rob PikeFIKen Thompson
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CspP
(Hoare, 1978)

v

Squeak

(Cardelli & Pike, 1985)

v

Newsqueak
(Pike, 1989)

v

Alef

(Winterbottom, 1992)

The task of the programming language designer " is consolidation not innovation ". (Tony

ALGOL 60
(Backus et al., 1960)

}

Pascal

(Wirth, 1970)
C

(Ritchie, 1972)

Modula-2
(Wirth, 1980)

Oberon
(Wirth & Gutknecht,
1986)
™ Object Oberon
(Mdossenbdck, Templ
Y / & Griesemer, 1990)

Oberon-2
(Wirth & Massenbdck,
1991)

A

Go
(Griesemer, Pike & Thompson, 2009)

Hoare, 1973, GoH A 1R E & #JCSPHITREAE).
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o RNERITEEHEH L
o TR IREIHAR
AR & HIER(Google NER)
e slow builds
e uncontrolled dependencies
e each programmer using a different subset of the language
e poor program understanding (documentation, etc.)
e duplication of effort

e cost of updates

e cross-language builds



Fg= El,]ﬁHE;Ub
e QOverall Simplicity

e Orthogonal Composition

e Preference in Concurrency

—AEMFEGORINEI : " orthogonal composition of simple concepts with preference in
concurrency ".
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Overall Simplicity



it

&it
"Simplicity & elegance are unpopular because they require hard work & discipline to achieve
& education to be appreciated.” - & R &3k 15& Dijkstra(E 7R ET4FhL)

"Overall Simplicity"{MEXL 8 ZHiFIE T GoIE S RITEA:

15

e clean and regular(mostly) syntax

e only 25 keywords

e one way to write a piece of code and minimize programmer's effort
e garbage collection

e goroutines

e constants

e interfaces

e packages



short naming thought

o /I

e —E

o H LT IMERARENEZFETEBNESR
java  vs. go

"index" vs. "i"
"value" vs. "v"
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TEWMARIT
cat $(find $GOROOT -name '*.go') | indents | sort | uniq -c | sort -nr | sed 30q
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42444 err
38012
33386
33302
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27943
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FRHNTEEMEEX
[v, k, 1]

// loop varible

for i, v := range s {
for k, v := range m {
for v := range r { // channel

// if. switch/case clause varible

if v := mimeTypes[ext]; v != "" {
switch v := ptr.Elem(); v.Kind() {
case v := <-C:

v := reflect.ValueOf(x) // result of reflect.Value()

[t]
t := time.Now() // time
t := &Timer{ // timer

if t := md.typemap[off]; t != nil { // type

[b]
b := make([]byte, n) // bytes slice
b := new(bytes.Buffer) // bytes.Buffer



minimal thought

—M'REEEXE, RERIONEL. EERENEX
Go is not a “TMTOWTDI-There’s More Than One Way To Do It”
o EMZ IR, MAZE IRIR"RIAE
e minimize programmer's effort

Least concern about coding style:
- Gofmt's style is no one's favorite, yet gofmt is everyone's favorite.



"—Fp"TEIE: for

o EM

for 1 := 0; 1 < count; i++ {}
e "while"

for condition { }

e "do-while"

for { // use "for-break" instead
doSomething()
if condition { break }

}
e jterator loop

for k, v := range f.Value {}

e dead loop

for {}



"—Fih"constants
o constantsRE#F, EFEAMFRE

const incomingQueuelLength = 25

const (
http2minMaxFrameSize = 1 << 14
http2maxFrameSize = 1<<24 - 1
)

const PI = 3.1415928
const e = 1E6

. ERERIEH

const a = 10080

var ¢ int32 = 99

d:=c+a

fmt.Printf("%T\n", d) //int32
fmt.Printf("%T\n", a) //int



"—EIRLIE T A

There are only two kinds of language: the ones people complain about, and the ones
nobody uses. - Bjarne Stroustrup

o ETLHEHIFEIRAME, 5B $HxTexceptiony "try-catch" TR HI 4544
o IHMFREERETIHEAS, BRMAES—Perror, LLERXNRBEMEE

o NEIMESERM: FHREMEMEENERME RN, HRCERBEEE RN,
FRAFIHRZ AL

"We believe that coupling exceptions to a control structure,
as in the try-catch-finally idiom, results in convoluted code.(go faq)"



IR IR
EHerrorZBEENEIRIEIRE LA, MASEMER (Ekint)
o XEILA

callee:
return errors.New("something error™")

or
return fmt.Errorf("something error: %s", "error reason")
caller:
if err '=nil {... }

o« SifYerrorE

// 10/10.80
var ErrShortWrite = errors.New("short write")
var ErrShortBuffer = errors.New("short buffer")

if err := doSomeIO(); err == io.ErrShortWrite { ... }



R IEIE(cont.)
o ENXHRFEIRFBSLIEFILEEIR LT

// encoding/json/decode.go
type UnmarshalTypeError struct {

Value string // description of JSON value - "bool", "array", "number -5"
Type reflect.Type // type of Go value it could not be assigned to

Offset int64 // error occurred after reading Offset bytes

Struct string // name of the struct type containing the field

Field string // name of the field holding the Go value

}

func (e *UnmarshalTypeError) Error() string {
return "json: cannot unmarshal " + e.Value + " into Go value of type " + e.Type.String()
}

if serr, ok := err.(*UnmarshalTypeError); ok {
//use serr to access context in UnmarshalTypeError



®ALIEIE(cont.)

o FENBEHRAIEror Typeld3E, F—IRENE —LRNHITAYHE
o FIXLENHIT AR E(behaviour)IIA—1 A FHinterface

PUstdlibAinet package 915

//net/net.go

type Error interface {
error
Timeout() bool // Is the error a timeout?
Temporary() bool // Is the error temporary?

}

net/http/server.goFRY{5 A 25451 -

rw, e := 1.Accept()
if e !'= nil {
if ne, ok := e.(net.Error); ok &k ne.Temporary() {



IR BRI (cont.)
o —/NSEI T net.ErrorfError typeRSEIR

//net/net.go

type OpError struct {
// Err 1is the error that occurred during the operation.
Err error

}

type temporary interface {
Temporary() bool

}

func (e *OpError) Temporary() bool {
if ne, ok := e.Err.(*os.SyscallError); ok {
t, ok := ne.Err.(temporary)
return ok && t.Temporary()
}
t, ok := e.Err.(temporary)
return ok && t.Temporary()

}



tHIRALTER((cont.)

o EAIPUBIT—LENFFHerror behaviour functionXerror behaviourit T3 i

//os/error.go

func IsExist(err error) bool {
return isExist(err)

}

func IsNotExist(err error) bool { ... }

func IsPermission(err error) bool { ... }
15+

f, err := ioutil.TempFile("", "_Go_ErrIsExist")

f2, err := os.OpenFile(f.Name(), os.0O_RDWR|os.O_CREATE|os.O_EXCL, 0600)
1f os.IsExist(err) {

fmt.Println("file exist")

return



error naming

o FEIRKAI xxxError

//net/net.go

type OpError struct { ... }
type ParseError struct { ... }
type timeoutError struct{}

o SHAEIRTE: ErrXxx

//10/10.g0
var ErrShortWrite
var ErrNoProgress

errors.New("short write")
errors.New("multiple Read calls return no data or error")



HIRES
EIRL: TERIRID R BRES SR - R

var err error

err = doSomethingA()

if err = nil {
return err

}

err = doSomethingB()
if err = nil {
return err

}

err = doSomethingC()
if err = nil {
return err



HREE (cont.)
o ferrorfEANED

//bufio/bufio.go
type Writer struct {

AT

err error
buf []byte
n 1int
wr 1o.Writer
}
func (b *Writer) Write(p []byte) (nn int, err error) {
if b.err !'= nil {
return nn, b.err
+
¥

//writer_demo.go

buf := bufio.NewWriter(fd)

buf.WriteString("hello, ")

buf.WriteString("gopherchina ")

buf.WriteString("2017")

if err := buf.Flush() ; err != nil {
return err



HREE (cont.)
. THAAASIHR

o EA



Orthogonal Composition



ES1ET

. Exoft

7*’*‘%? KAITE X IE 3TN
SEMERIRIER M SFhEEEAT B B S imethod
interface%;E\%IJLZI‘EWE"E‘Q?&E%"
IERXMA"EE " REEHSCHEE 1 &4l

o HE

"If C++ and Java are about type hierarchies and the taxonomy of types, Go is about
composition." - Rob Pike

- RS H BT EFEFHIES
- GOIEE B “"HE" HHMEEFEN

- EHASG(RBEAE): type embedding
- KFHE: @idinterface”EZE"

o B XRHLZEMZHE: goroutinesflichannels



vertical composition thought

e vertical composition by type embedding

o HEMAEMA, RERXFRUNME, FAM L. [T (type casting)
o HERARIZKEHARIERFEix ARISMRE R F1E

o MethodILECEURTT57AEF, MAERE



vertical composition thought (cont.)
e construct interface by embedding interface

type ReadwWriter interface {
Reader
Writer

e construct struct by embedding interface

type MyReader struct {
io.Reader // underlying reader
N int64 // max bytes remaining

e construct struct by embedding struct

// sync/pool.go
type poolLocal struct {
private interface{} // Can be used only by the respective P.
shared []interface{} // Can be used by any P.
Mutex // Protects shared.
pad [128]byte // Prevents false sharing.



interface - GOIES EIERIE %
e interface/REGOIEE FRAEFIKEHE A
o interface 5 ESLIIEZ BMWXARZRRN, £FHEXH implements"FERR(1E4RIEI = 1S

EE)
o interfacef{X@method%s CEEHIE)

e methodflEi@&function—HEH, TEEESEME



small interface thought
o /O (BE1-31TTA
o HAEMEN:

// builtin/builtin.go
type error interface {
Error() string

}

// 1o/i0.go
type Reader interface {
Read(p []byte) (n int, err error)

}

// net/http/server.go
type Handler interface {
ServeHTTP(ResponseWriter, *Request)

}

type ResponseWriter interface {
Header () Header
Write([]byte) (int, error)
WriteHeader (int)
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EX/MeOZE
INEORITE:

o 33ED, BRTRE—

o ZFSLINALNI

o EH%R

o ZT4HE(Uio.Reader)
AE X /N O?

o SUHIEAE

o REMR



horizontal composition thought

o XIEIMAIEEE OB T ER A NSIIUKEAES, IR KEE. S40903
o B function#H{THE: EFinterfacezZRES4]

basic form

wrapper function (chain)

adapter function type
middleware



HEARER
o EYinterfacezXESZL

func ReadAll(r io.Reader) ([]byte, error)
func Copy(dst Writer, src Reader) (written int64, err error)

e 23(: someFunc(interface value parameter)



wrapper function

o EXinterfacezXAS#L, FREISHESHEEAMHEERIREE

\

wrapper function:

func LimitReader(r Reader, n int64) Reader { return &LimitedReader{r, n} }

interface implementation:

type LimitedReader struct {
R Reader // underlying reader
N int64 // max bytes remaining

}
func (1 *LimitedReader) Read(p []byte) (n int, err error) {}

usage.
r .= strings.NewReader("some io.Reader stream to be read\n")
1r := io.LimitReader(r, 4)

if _, err := io.Copy(os.Stdout, 1r); err != nil {
log.Fatal(err)

}
// Output: some



wrapper function chain
e CapReader

func CapReader(r io.Reader) io.Reader {
return &capitalizedReader{r: r}
}

type capitalizedReader struct {
r io.Reader

}

func (r *capitalizedReader) Read(p []byte) (int, error) {
n, err := r.r.Read(p)
if err !'= nil {

return 0, err

}

g := bytes.ToUpper(p)

for i, v := range q {
p[i]l = v

+

return n, err



wrapper function chain(cont.)

e 23 wrapperFunc(wrapperFunc(wrapperFunc(...))

s := strings.NewReader("some io.Reader stream to be read\n")
r := io.LimitReader(s, 4)

r = CapReader(r)

r = 10.TeeReader(r, os.Stdout)

b, _ := ioutil.ReadAll(r) //SOME

fmt.Println(len(b)) //4

o ERNENMMAE:

strings.NewReader ("some io.Reader stream to be read\n")
io.TeeReader (CapReader(io.LimitReader(s, 4)), os.Stdout)



adapter function type

e adapter function typef—function¥%# A B 2 HIZEEY, EIRYSEIL T FE - interface
o HHBNPUERSCIIE A" one-method" interface

e {5]5: HandlerFunc

type Handler interface {
ServeHTTP(ResponseWriter, *Request)

}

type HandlerFunc func(ResponseWriter, *Request)

func (f HandlerFunc) ServeHTTP(w ResponseWriter, r *Request) {
f(w, r)
}

e HandlerFunc adapts functions

func index(w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "Welcome!")

}

http.ListenAndServe(":8080", http.HandlerFunc(index))



middleware chain
e middleware = wrapper function + adapter function type

func logHandler(h http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
t := time.Now()
log.Printf("[%s] %q %v\n", r.Method, r.URL.String(), t)
h.ServeHTTP(w, r)

})
}

func authHandler(h http.Handler) http.Handler {
return http.HandlerFunc(func(w http.ResponseWriter, r *http.Request) {
err := validateAuth(r.URL.Query().Get("auth"))
if err !'= nil {
http.Error(w, "bad auth param", http.StatusUnauthorized)
return
}
h.ServeHTTP(w, r)
})
by

func main() {
http.ListenAndServe(":8080", logHandler(authHandler(http.HandlerFunc(index))))

}



Preference in Concurrency



Concurrency

o FEERNEFFIT repssgommgorgsconamrencyisnotparatelismy , T TN T THERERT o

o HRRARTIEFEEN.

o XTFIEFFZMRIE, concurrency2— ttinterfaceA & FARIHER

e concurrency;e—MERFHITER LRZAE: goroutines®BHUITHREM LIE, @I
channels+select&goroutinesiZE#Ete >k

o ENIMITHEIMNE
o TMMSIITER SR
MEMEX LR, GoiEE#ZXFconconcurrencyMinterfacefyikit!


https://golang.org/s/concurrency-is-not-parallelism

F=any
e goroutinesfeft FE#H1T, ERGo runtimeiEHIEAEIT

- goroutineSLEl T FHRIEEAMNEN, EIAFRFERBLS TSR, BEOERIE.
- goroutines# IS % E R R Gz &R EURIEFTA gorout inesf IEEIE To

e channelsFiFgoroutinesz [T BISFNE S

- channel2goroutinesEE BRI EEREF
- channel DA Z{IUnix pipe

o selectATALEgoroutineEIRY AR % 1>channel#&1E



concurrency thought

K AEHEHE!

o HAIFDRRLIRZANTTE B ITIA GoroutinesHifT

e fEAchannel/select# 37 GoroutinesZ [B]AYEX &R

TTHEETRRE

o FENVSSIHAE MR

o fBlEN: FREG LI AT PEREEIL—goroutine ATHEBREREIRIEEN.
#£:37Goroutines[E] A "BXR"

IREAH:
"detached"
"parent-child" relationships on quit

BEEAR:
service handle
service handles aggregation
dispatch-and-mix



"detached" goroutines

o XZgoroutinesBEIfF5REIEEWIK S E(detached), EarERSIEF £ EEAEE
o EEEHIT—EEEMESE, W: monitor. watcherss

e usually a "for-select" snippet

e timer or event driven

e f5l-F: Go GC goroutine

// runtime/mgc.go
go gcBgMarkWorker(p) // each P has a background GC G.

func gcBgMarkWorker (_p_ *p) {
gp := getg()



"parent-child" goroutines
o BANFFZ{Fchild goroutineiB
parent:

quit := make(chan string)
go child(quit)

child:

select {
case c := <-workCh:
// do something
case <-quit:
// do some cleanup
quit<-"done"

parent:

quit<-"quit"
<-quit



"parent-child" goroutines (cont.)
o HFEERHIBENZ child goroutine quithy
o BAFFFRF, HEtimeout

parent:

quit := make(chan struct{})
for ... {

go child(quit) // several child goroutines
}

child:

select {
case c := <-workCh: // do something
case <-quit: // do some cleanup
return

}

parent:

close(quit)
time.Sleep(time.Second * 30)



"parent-child" goroutines (cont.)

o R parentZEHKEFchildiIBHIARE, ATLABEX quit channelRYTREE!

type ExitStatus interface {
Status() int

}

type IntStatus int // an adapter
func (n IntStatus)Status() int {
return int(n)

}

quit := make(chan ExitStatus) // for each child goroutine

child:

quit <- IntStatus(2017)

parent:

S .= <-quit
fmt.Println(s.Status()) //2017



service handle

o —LegoroutinefE 2 N BRI HH4FEservice
o XftgoroutineffEfchannel{EAservice handle, Efthigoroutinei®idservice handle 5Hi&

B

//time/sleep.go
func After(d Duration) <-chan Time {
return NewTimer(d).C

}
The timer service routine:

// runtime/time.go

func timerproc() {
timers.gp = getg()
for {

o EEXTEHEEE", service goroutineNIZMALE: FHE. EFH..



service handles aggregation
e JHEREZ T Eservice handlefy

type msg struct {
content string
source string

}

func wechatReceiver() <-chan *msg {
c := make(chan *msg)
go func() {
c <- &msg{"wechat1", sourceWechat}
c <- &msg{"wechat2", sourceWechat}
c <- &msg{"wechat3", sourceWechat}

O

return c

}

func weiboReceiver() <-chan *msg {...}
func textmessiageReceiver() <-chan *msg {...}



service handles aggregation (cont.)
o MTAEEHENES, Mgoroutine(IEE 3={I1Funix pipe chain)

func serviceAggregation(ins ...<-chan *msg) <-chan *msg {
out := make(chan *msg)
for _, ¢ := range ins {
go func(c <-chan *msg) {
for v := range c {
out <- v
+
H(C)
¥

return out

C := serviceAggregation(weiboReceiver(), wechatReceiver(), textmessageReceiver())
= <-c // 3kBlmessageF4MiE



service handles aggregation (cont.)

o XNITEEHERS, L Hselect

func serviceAggregation(weibo, wechat, textmessage <-chan *msg) <-chan *msg {
out := make(chan *msg)

go func(out chan<- *msg) {

for {
select {
case m := <-weibo:
out <-m
case m := <-wechat:
out <-m
case m := <-textmessage:
out <-m
}
}
}(out)
return out
}
C := serviceAggregation(weiboReceiver(), wechatReceiver(), textmessageReceiver())
m := <-c // 3kElmessageFFitiE



dispatch-and-mix goroutines
o HHIRS IR, BTERE—MERKNEEEAZ MIMNIRMRS e EREIZER

func handleRequestClassic() {
r1 := invokeServicel1()
//handle result1
r2 := invokeService2()
//handle result2
r3 := invokeService3()
//handle result3

}
e NE:

- JlRFFE R
- 8

- ANO[TREL



dispatch-and-mix goroutines(cont.)
o FFANIEIEKIS XN AR SS AR 72 4 Egoroutined, FPLRIREIER

func handleRequestByDAM() {
c1, c2, c3 := make(chan Result1), make(chan Result2), make(chan Result3)
go func() { c1 <- invokeServicel() } ()
go func() { c2 <- invokeService2() } ()
go func() { c3 <- invokeService3() } ()
timeout := time.After(200 * time.Millisecond)
for 1 :=0; 1 < 3; i++ {

select {

case r := <-c1: //handle result1
cl = nil

case r := <-c2: //handle result2
c2 = nil

case r := <-c3: //handle result3
c3 = nil

case <-timeout:
fmt.Println("timed out")
return
}
}

return

}



dispatch-and-mix goroutines with context
o JBi¥ContextA] LAcanceliE B & MMM EIRIEK, BMSARIR

type service func() result
func invokeService(ctx content.Content, s service) chan result {
c := make(chan result)
go func() {
c1 := make(chan result)
go func() {
cl <-s()
+
select {
case v = <-cl:
C <-v
case <-ctx.Done():
// cancel this in-flight request by closing its connection.

}
O

return c

}



dispatch-and-mix goroutines with context (cont.)

func handleRequestByDAM() {
ctx, cf := context.WithCancel(context.Background())
c1, c2, c3 := invokeService(ctx, servicel), invokeService(ctx, service?),
invokeService(ctx, service3)
timeout := time.After (200 * time.Millisecond)

for i :=0; 1< 3; i++ {
select {
case r := <-c1: //handle result1
case r .= <-c2: //handle result2

case r := <-c3: //handle result3

case <-timeout:
cf() // cancel all service invoke requests
return

return

o fILAL:

- HF%
- R
- BRtimeout/cannel, SCINEITREN



closing thoughts

e make programming fun when coding in go way

e "lessis more"



Go 2.0?

e G0 1.9;: 2017.8 Release!
e Then Go 1.10 or Go 2.0?
o EM"HIEZIE S BENKR " RE: THANGEMINRG, SEEHNFET Kk, (&t

BRI

o MEXNANZE




Thank you

Tony Bai

Neusoft

Weibo:; @to nyba i_cn (#Zgotmpl2)

Weixin: tonybai_cn ¢zeompi

Weixin Official Account: iamtonybai ¢zeompi
Blog: http://tonybai.com ezgompi






