Gotr/ER

xbZhong

2025-02-20

ZBFIPDF
TR
net/http
BRAERR

kS5 i

e http.ListenAndServe() : &A%, BEEIL Server MRHEEMITT Server.ListenAndServe() 5%
© Server.ListenAndServe() : AT Server.Serve() FiE
= Server.Serve() : REZZ/EMETFRIE
= conn.Serve() @ BNEENKRENITHAE, ABDEERREET —MHIE
= conn.readRequest() : IRENEMEZAIML N R
®  ServerHandler.ServeHTTP() : EEHRAZFERM Handler , HERLIEIFK
®  Handler.ServeHTTP() : {ERIXEIRVIESRMITI S HE
= ServeMux.Handler() : MiEXRAE#HITIRS, EBEWNERRY ServeMux.handler()
= ServeMux.handler() : HITEIERIILACIZIE
®  ServeMux.match() : H{TE&H. 1EKITAD
* http.Handle() : EMERE, FASEIRT Handler EOBLEHIE
e http.HandleFunc() : JFAHERER, EANKREL
e Request.URL.Query() : 3KEY url.Values ZEHY
o url.vValues.Get() : REXE S

EF

e http.Post() : WHFAZE, FHAIAR DefaultClient AMIEiERK
e C(Client.Post() :@ MIEIERZE, A Client.Do() FHiE

© NewRequestWithContext() : #Ji& Request SZfI

© (Client.Do() : XMIFERBEHITRIFT(F

= (Client.do() : BEEMAWVIEIELLTIE, FKREGEETIETE]
m  (Client.send() : B Cookielar HAHY cookie
= send() : FARXMNINFREY Transport.RoundTrip() Fi&
®  Transport.RoundTrip() - AR EN Transport.roundTrip() FiE
®  Transport.roundTrip() : FITIEKRAIAIE

B35 i
Server

o BN httpIRBIGIEIREFIREIZETE Server XA
o B IIAMERS
o Addr : MsPrihit


file:///pdfs/golang/stdlib.pdf

O Handler : % I22%, LI ServeHTTPJ ARYHandleriz
s ATHNEREREIAN DefaultServeMux

© ReadTimeout : JEEYEEMFRAVIBEYAY(E]

O WriteTimeout : 5 AMaLzAYHBEYAY(E]

o IdleTimeout : FTHNFERFHIRIKATIE

type Server struct {
Addr string
Handler Handler

ReadTimeout time.Duration
WriteTimeout time.Duration
IdleTimeout time.Duration
}
ServeMux

mu : EEH, REEFER

m : FEFRERER
o es ! HIFNRIZRAR, KERHAKESRFHE
o hosts : MEHEEAREEAENE

o EILARES
o
(o]

type ServeMux struct {

mu sync.RWMutex

m map[string]muxEntry
es [ImuxEntry

hosts bool

o SCINEREHJEME: ServeMux.Handle
o ¥ path # handler BZERL— muxEntry , Bl path JgkeyFAAZE| ServeMux.m H
o XMFLL /s LEM path , RIBEEKERIMFIEBNTIELE ServeMux.es H



func (mux *ServeMux) Handle(pattern string,handler Handler){
// MEH
mux.mu.Lock()
defer mux.mu.Unlock()
7] cac
e := muxEntry{h:handler,pattern:pattern}
mux.m[pattern] = e

// BFEAEEAR
if pattern[len(pattern)-1] == '/' {
mux.es = appendSorted(mux.es, e)

muxEntry

h . AhIESS

o EILAMERD
o
o pattern @ BEXRERF

type muxEntry struct {
h Handler
pattern string

Handler (3#0)

o EAEMIKRESIT ServeHTTP J57%, fELE— Handler

type Handler interface{
ServeHTTP (ResponseWriter, *Request)

/! BIF
type MyHandler struct{}

func (h MyHandler) ServeHTTP(w ResponseWriter, r *Request) {
w.Write([]byte("Hello from MyHandler!"))

HandlerFunc (ER#E8)

o TILUIEMRRE—MEEES, TIE— M BERENZ T Handler
o EEHEXIMT ServeHTTP F53%, HEXEIBEE, HWIHBEXEMT Handler $EO



type HandlerFunc func(ResponseWriter, *Request)

// ServeHTTPA &

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

TI8{EHR Handler A HandlerFunc , REFEARBYILRE ServeHTTP A%
http.Handle
o FRRIANZRERIF FMELH

o %% Handler O

func Handle(pattern string, handler Handler){
// EMERE
DefaultServeMux.Handle(pater,handler)

http.HandleFunc
o EARIANIZIRE AR AR E
o EREREK
o NERAILZEMEM ServeMux.Handle 5 KEAEEE, A HandlerFunc #{T3RYE

o FHMHandlerFuncE &SI T ServeHTTPA%, FRLIESEIM T HandleriE O

func HandleFunc(pattern string, handler func(ResponseWriter, *Request)){
DefaultServeMux.HandleFunc(pattern, handler)

// ServeMux.HandleFunc
func (mux *ServeMux) HandleFunc(pattern string, handler func(ResponseWriter,
*Request)) {

// X%17: XBIEAT Handle!

mux.Handle(pattern, HandlerFunc(handler))

B S5EEZLIE

DNHFERIBCIE—NFE Server IR, BREMIT Server.ListenAndServe() Fi&



http.ListenAndServe(":8080",nil)

// RERIZLE

func ListenAndServe(addr string, handler Handler) error {
server := &Server{Addr: addr, Handler: handler}
return server.ListenAndServe()

e :8080 : BESHIREIp, BTERNBIAFAEMF
o nil : WIEZE, 1B nil RRFEHAGoIANZIEEMEE ( DefalutServeMux )

Server.ListenAndServe() 3%

o WRIEAFPEANIKEORIE—EIES listener B Server.Serve Hi&

func (srv *Server) ListenAndServe() error{

7] ooc
addr := srv.Adr
if addr == ""{
addr = ":http"
}
ln,err := net.Listen("tcp",addr)
7 ooc

return srv.Serve(ln)

Server.Serve() 7%

o KIhttpARSZIHIZTITEM, for + listener.accept BT, RZBIBEMIENIT for EIF
o & server I —AkvIS, EN context RETFEREZERERS
o for 1B, BHENIAR Listener.Accept() F ZMEHFFINEIEEE
o BE—NEEMRINE, IB—MIEREHIT conn.serve FHiE
o XERERWNRMARIEK, ANERAUEAERETR



func (srv *Server) Serve(l net.Listener) error{

7 ooc
ctx := context.WithValue(baseCtx,ServerContextKey,srv)
for{

// PREZR, ARosKEMNacceptAHiE

rw,err := 1.Accept()

Jf ooc

connCtx := ctx

I ooc

Cc := srv.newConn(rw)

I coc

go c.serve(connCtx)

conn.serve() A&
o & TCP Reader B®ZERL http Reader
e M conn FRIZENFTIERY response LEMIALIRZIERESEL http.Request

o ETEMNREHME w , EXIMT http.ResponsewWriter MO, FEULRILEN ServeHTTP BIS#L
o w : XRIFEREIMBIITER
o w.req : IHRIEBKRMIBERITR

e JEM serveHandler.ServeHTTP /3%, tRIEIEKEY path FHESEC handler

o fFM for BIFLIMTCPRYEIZE R Keep-Alive

func (c *conn) serve(ctx context.Context){
/] ...

// BEEmRHttp reader

c.r = &connReader{conn: c}

c.bufr = newBufioReader(c.r)

c.bufw = newBufioWriterSize(checkConnErrorWriter{c}, 4<<10)

for{
w,err := c.readRequest(ctx)
I ooc
serverHandler{c.server}.ServeHTTP(w,w.req)
w.cancelCtx()
I coc

serverHandler.ServeHTTP() A&



o EHHRAERM Handler
o YNR Handler ATEMFEFA DefaultServeMux
e serverHandler FLREI http.Server BEfEE, AFABEERME Handler BY ServeHTTP A3k

func (sh serverHandler) ServeHTTP(rw ResponseWriter, req *Request) {
handler := sh.srv.Handler
if handler == nil {
handler = DefaultServeMux

}
/] ...
handler.ServeHTTP(rw, req)

ServeMux.ServeHTTP() A&

e EMAT ServeMux.Handler() FEEZFIEZR
o {FRAMESIMITIVSIBEE

func (mux *ServeMux) ServeHTTP(w ResponseWriter,r *Request){
7 ooc
h, = mux.Handler(r)
h.ServeHTTP(w, r)

ServeMux.Handler() 7%

o ¥ r , WMBIBEREWEIFSDAL host F path
e JHH ServeMux.handler() F3£i{TICER

func (mux *ServeMux) Handler(r *Request) (h Handler, pattern string){
7 ooc
return mux.handler(host,r.URL.Path)

ServeMux.handler() A%

o fEATIRM
o FH{TERERILED



func (mux *ServeMux) handler(host, path string) (h Handler, pattern string) {
mux.mu.RLock()

defer mux.mu.RUnlock()

I ooc
h, pattern = mux.match(path)
/7 oo
return

ServeMux.match() J3%

o FAHATHHFH ServeMux.m HITERHITE
o YNRITEAZINREEMITES, £ ServeMux.es A TILAD
o HEI—15iEKEER path FIRTELEEKERKEN pattern , EXNM handler S1EAZRIERAILMIR R LR

func (mux *ServeMux) match(path string) (h Handler,pattern string){

v,0Kk := mux.m[path]
if ok{

return v.h,v.pattern
}
// TEServeMux.esHH{TIERAITED
for , e := range mux.es {

if strings.HasPrefix(path, e.pattern) {

return e.h, e.pattern

}

return nil, ""

EPiR
Client

o EILAMED
o Transport @ fashttpiBEHZOERS
» GISREIUTCP/TLSIER:. &, KBS
o Jar . Cookie®EZ
o Timeout : 2FAVEIBETE
o AREnew Client A Transport , 2EHERLM



type Client struct {
7 ooc
Transport RoundTripper
I ooc
Jar CookieJar
7] ooc
Timeout time.Duration

RoundTripper

o AFEER—MEO
o FEXIAE RoundTrip() , BIIENIEK Request , RGN Response

type RoundTripper interface {
RoundTrip(*Request) (*Response,error)

Cookiejar

o SCI Cookie HITFEfESULECERES

o AR ER—MEO

o RiIZFIBIFURLM CookieJar BXcookie

o JRENMENZ S8 Set-Cookie # URL 7F[E] Cookielar

type CookieJar interface {
SetCookies(u *url.URL,cookies []*http.Cookie)
Cookies(u *url.URL) []*http.Cookie

Transport

o 2 RounTripper RYSEIRZE
o RLFE
o idleConn : FRHAIAEANTNERE
s TOEAERIRE
s FRAZERXAMRE, [UEZEARE idle M
o DialContext() : SUIEFHITCPIEIZAIREL
o0 ResponseHeaderTimeout : MES5EiEKE|EE|0H[L#YEEAY AT 8]
© TLSHandshakeTimeout : TLSHEFHBAYATIE]
o MaxIdleConns . £FRATHIEZEIK
o IdleConnTimeout : THEZEZAEIUK
O MaxIdleConnsPerHost : B host AT HNIEEIK
© MaxConnsPerHost : = host HIEIZEN LR



o DisableCompression : NENZREIHIELSE
0 DisableKeepAlives : NENMZEIFEEER

type Transport struct {
// .
idleConn map[connectMethodKey][]*persistConn

TLSHandshakeTimeout time.Duration

DisableKeepAlives bool
DisableCompression bool
MaxIdleConns int
MaxIdleConnsPerHost int
MaxConnsPerHost int
IdleConnTimeout time.Duration

ResponseHeaderTimeout time.Duration
DialContext func(ctx context.Context,network,addr string) (net.Conn,error)

//

Request

o httpiBREMLEMIE



type Request struct {
/! FE
Method string
// EREEZ
URL *url.URL
/] ERkK
Header Header
// BERESHAR
Body io.ReadCloser
// BRS5EEEML
Host string
// queryigRES#
Form url.Values
// NS
Response *Response
// ERPER ETX
ctx context.Context
7] oo

Response

o httpla SR K

type Response struct {
// BERRE
StatusCode int
// httpthi¥
Proto string
/7 ERK
Header Header
// MNSHAE
Body io.ReadCloser
// EMERSH
Request *Request

/] ...
}
FiEERER
o MHEHTTPIERESE

KEVB T 5IRS R EMNTCPIER
TTCPIEZ A IZIENK
I TCPIEZIREX ME N

B
B

http.Post() A&



o {FAZAIABY DefaultClient QBIEIEK
o TAEN url , IBERBEIEN contentType , UKIBERBEH io.Reader

var DefaultClient = &Client{}

func Post(url,contentType string,body io.Reader) (resp *Response,err error) {
return DefaultClient.Post(url, contentType, body)

Client.Post() A&

o RIEARP ASWETEMNIERSE Request
e @)Y Client.Do() 4IBiEK

func (c *Client) Post(url,contentType string,body io.Reader) (resp *http.Response
,err error){

req,err := NewRequestWithContext(context.Background(),"POST",url,body)

I ooc

req.Header.Set("Content-Type", contentType)

return c.Do(req)

NewRequestWithContext() &

o WRIBAFEANNEEMIET Request K
o X
o XEBM rc SWMWESR http.Request BMEH, ATHRIEMEEBH KT, FEMMR rc B io.ReadCloser HEE! (B
a[E A x)
o IR body & nil , FEEM http.NoBody AT, FTNEEXARSE panic
© io.NopCloser() AJLUE— io.Reader BJZERY io.ReadCloser
o ERMBNZERAIM body BENT, FATNHMERSRE io.ReadCloser XA, REXMEIIFH
io.NopCloser() FiEH#t4%/9 io.ReadCloser FHY



func NewRequestWithContext(ctx context.Context,method,url string,body io.Reader)
(*Request, error) {

7/ cac
u, err := urlpkg.Parse(url)
I ooc
rc, ok := body.(io.ReadCloser)
I oo«
req := &Request{
ctx: ctx,
Method: method,
URL: u,
I ooc
Header: make (Header),
Body: rc,
Host: u.Host,
}
I oo«

return req, nil

Client.Do() F3%

o ARMFERHITEE, SHURK

func (c *Client) Do(req *http.Request) (*http.Response, error) {

/!l ...
return c.do(req)

Client.do() A%

o HIFAFKIERIIKER

o EA for BIFHITEEM

e fEF Clinet.deadline() 75 AIRBNEBRYET(E]

e fHM Client.send() FHEKRXIER

o PRSIHREINIARNZ resp
o EEXHAEIREM body , Bl resp.Body , BNEZETEER, XREAZFER
o —P&MEHA defer resp.Body.Close()



func (c *Client) do(req *http.Request) (retres *http.Response,reterr error){
var(
deadline = c.deadline()
resp *http.Response

for {
/] ...
var err error
if resp, didTimeout, err = c.send(req, deadline); err != nil {
/]l ...
}
/] ...
}

Client.send() 7%

e & request %A Transport.RoundTrip() AHZE
o ZEEF N\ RoundTripper IR, BINEREBEES DefaultTransport HHITIEN, BT Client.transport() F7ESSI
o JR[EIAY didTimeout() B—NHE, ARESFLIERERENMAT Client.Timeout SEHIFEIR
o 2
AE

o M Cookielar B cookie ZEHiBERkL

o RIXE—RIFK

o BMmMNER Set-Cookie FI[E] Cookielar

func(c *Client) send(req *http.Request,deadline time.Time) (resp
*http.Response,didTimeout func() bool,err error){
// %8 cookie E|iERKk
if c.Jar !'= nil{
for ,cookie := range c.Jar.Cookies(req.URL){
req.AddCookie(cookie)

}
/] RIFEK
resp,didTimeout,err = send(req,c.transport(),deadline)
// BH resp B9 cookie F|iFRkeh
if c.Jar != nil{
if rc := resp.Cookies();len(rc) > 0{
c.Jar.SetCookies(req.URL, rc)

}

return resp,nil,nil



Client.transport() AE

o ERREFEMFARN Transport
o MR LEMEMFR Transport , FHEEFBEH| DefaultTransport

/! 2REF)
var DefaultTransport RoundTripper = &Transport{
I ooc
DialContext: defaultTransportDialContext(&net.Dialer{
Timeout: 30 * time.Second,
KeepAlive: 30 * time.Second,
}),
I ooc

func (c *Client) transport() RoundTripper {
if c.Transport != nil {
return c.Transport

}

return DefaultTransport

send() &

o BEERMNEAE
e EF RoundTrip() HEEIFEK

func send(ireq *http.Request,rt RoundTripper,deadline time.Time) (resp
*http.Response,didTimeout func() bool, err error) {
I ooc

resp, err = rt.RoundTrip(req)
// ...
return resp, nil, nil

RoundTripper.RoundTrip() 737&

o EMIFEAT RoundTripper.roundTrip() 7%

func (t *Transport) RoundTrip(req *http.Request) (*http.Response, error) {
return t.roundTrip(req)

RoundTripper.roundTrip() /7%



¥ http.Request TIZERY transportRequest
BEERFIMEZE— A AEE

PATEIERIERMMmME

/A for BIFHITEIR, M Client.do() HEEEHHIR—1

func (t *Transport) roundTrip(req *http.Request) (*http.Response,error) {
7] ooc
for{
7/ oo
// BRELEWE

treq := &transportRequest{Request: req, trace: trace, cancelKey: cancelKey}
I ooc
// ERNEREE
pconn,err := t.getConn(treq,cm)
// .

// RFBEXR
resp, err = pconn.roundTrip(treq)
Il ooc

EFVETIN
FRBYpath

path := r.URL.Path
REVERAE

method := r.Method
RURLE K

/] REEASHK
query := r.URL.Query()
keyword := query.Get("q")

RRESH
o FBEMLERBEHITEN



id := r.PathValue("id")

$XEXHeader
ua := r.Header.Get("User-Agent")
auth := r.Header.Get("Authorization")
ct := r.Header.Get("Content-Type")
i%JSON

° r.Body : BEWRRTZEXHA, BNZFMEERERANZEIR

type Req struct{
I oo«

var req Req
// BIEISONFEIS2S

dec := json.NewDecoder(r.Body)
if err := dec.Decode(&req); err !'= nil{
70 ooc
}
Xiximi
XEFEENIRFER

1.18E Header
2.i%E& Status Code
3.5\ Body

// 1. %i& Header

w.Header().Set("Content-Type", "application/json")

// 2. BIRREE
w.WriteHeader(http.StatusCreated) // 201
// 3. RIEEEIE

json.NewEncoder(w) .Encode(data)

R [EIFHIR

o ZEFE(EZ N\ nhttp.ResponseWriter  JRZSHY



http.Error(w, "bad request", http.StatusBadRequest)

EEM

o FEEN http.ResponseWriter  EEMMIL. REHE

http.Redirect(w, r, "https://example.com", http.StatusFound)

Fhig {4

HTTPIERZ IR E s
HTTP Request Multiplexer

BEXSHBEMRS

e DefaultServeMux @— "ERTE, NREF=ZFEMEALAXTIANZRERRMT A, HELERKIELE
o AItRIFBEEXZREHR

mux := http.NewServeMux() // BEZ28IE—"2#BY. F#8 Mux
mux.HandleFunc("/hello", handler)
http.ListenAndServe(":8080", mux) // iBEZ#HE, mMAZE nil

i

e Mux BHEtHRE—Handler
o EENWATAMURLEITER, FAHEERME
o EERITEFMN, KELESEER) REMFHIFMER

Response.Body

XEH Response BYZEAEIZE http.Response

e Body HIZEEIZ io.ReadCloser (BERIIZWAIR)
o NIRRT io.Reader , BEEMA io.NopCloser() FEABE M io.ReadCloser
e WNR Body AT, TELHE http.NoBody £4E, FNXFX Body HIEER panic

context

FEER: TMHAHLRMALK IgoroutinefYEan FIHAIEH
o HARS, REEIMYPEMHLLS

BLERSS S

context.Context

o FHRLER—EO



e Deadline : iR[E] context BYTEAATYE]
e Done : iX[E] context HEY channel , ERiEEE
e Err : R[EIEEIR

e Value : iR[E] context A key XAy value {E

type Context interface{
Deadline() (deadline time.Time,ok bool)
Done() <- chan struct{}
Err() error
Value(key any) any

i error RE

e Canceled : context # cancel BYiRILEHIR
e DeadlineExceeded : context FBAYEIXIRILEEIR
o Error() : SE¥ error O
o Timeout() : REMEANERTXMEIREENENSHH
o Temporary() @ REMEANERTXNMEIREIGETEEIR, REWS ISR

// Canceled$£iz

var Canceled = errors.New("context canceled")

// IR
var deadlineExceeded error = struct{}

func (deadlineExceeded) Error() string {
return "context deadline exceeded"

func (deadlineExceeded) Timeout() bool {
// ...

func (deadlineExceededError) Temporary() bool{
// ...

FLTFX
emptyCtx

e TLTX, BB, TEBH. FAIBUE. THiE
o AR EA—ER



e Deadline() A EREIATTTTERBELUN false BI flag
e Done() FAEREI— nil E
e Err() # value() AJ&R[E] nil

type emptyCtx int

// VDT ERSEIR
func (*emptyCtx) Deadline() (deadline time.Time, ok bool) {
return

func (*emptyCtx) Done() <-chan struct{} {
return nil

func (*emptyCtx) Err() error {
return nil

func (*emptyCtx) Value(key any) any {
return

context.Background() 5 context.TODO()

o T2 emptyCtx FH!

var (
background = new(emptyCtx)
todo = new(emptyCtx)

func Background() Context {
return background

func TODO() Context {
return todo

AIEGERI LT
cancelCtx

e [RER T — context fENHEA context , Ftt cancelCtx MARFE context BYF context



BE188, BUMRAHRT R THZRIRIRE
done : TERAYSERRZEELS chan struct{}
children ; — set , #§@ cancelCtx WFFEFLTX
err : IBRTHAI cancelCtx HIEHIR

HAREEKLI Deadline() FiE, BERFERARIRE

type cancelCtx struct{
Context

mu sync.Mutex

done atomic.Value

children map[cancleler]struct{}
err error

canceler

o AXFE—MEO
o REAERFEHEENN ctx AHFELIUE

type canceler interface {
cancel(removeFromParent bool, err error)
Done() <-chan struct{}

cancelCtx.Done() Fi&

o YNREIET chan , HiFEd atomic FREY
o F[NMBLHITEE, QIRETZEEEEBRE chan EEHETIHZCIET

func (c *cancelCtx) Done() <-chan struct{} {
d := c.done.Load()
if d !'= nil {
return d.(chan struct{})
}
c.mu.Lock()
defer c.mu.Unlock()
d = c.done.Load()
if d == nil {
d = make(chan struct{})
c.done.Store(d)
}

return d. (chan struct{})



cancelCtx.Err() A%

o fNgH

e JXEY cancelCtx.err
o R

o R[OLER

func (c *cancelCtx) Err() error{
c.mu.Lock()
err := c.err
c.mu.Unlock()
return err

cancelCtx.Value() A&

o N8 key & &cancelCtxKey , IR[A] cancelCtx BHEI8F
o HMIZFER valueCtx MIBEHR[E: MRT AR AELER

func (c *cancelCtx) Value(key any) any {
if key == &cancelCtxKey {
return c

}

return value(c.Context, key)

context.WithCancel() A&

o BIE—ETLABUERY ctx
o ZiE
o KRR ctx JEF
o FEAXR ctx , ME—NHH cancelCtx
o BI—1FIPE, RIER ctx &IEBY, cancelCtx EW&ILE
o JR[E| cancelCtx M—NAIATFERLEMFERE

func WithCancel(parent Context) (ctx,context,cancel CanecelFunc){
if parent == nil{
panic("cannot create context from nil parent")
}
c := newCancelCtx(parent)
// BEhFiFhiz
propagateCancel (parent, &c)
return c.func(){c.cancel(true,Canceld)}



newCancelCtx() /7%

o HIE#HITIHE, REBATXR ctx

func newCancelCtx(parent Context) cancelCtx {
return cancelCtx{Context: parent}

propagateCancel() F7&

o FATFEZHER context FI context Z[E]JHY cancel EH
o EhRA
o FHIMTR context BEAT, BHMIR context BEEERL, FEAHMERITIC
= R context BAREER cancelCtx , HIFIEF context MAEIR context KIWEBmapd, THEHBHFHH
hig
s R context BEEHENXH context , Go FEIFIAIE=] context Mmap, ELLEHFB—NMHZEIAR
context HY Done() , HRXTRIELT, MEILZIMITFHRE cancel() F&



func propagateCancel(parent Context,child canceler){
done := parent.Done()
if done == nil{
return
}
select{
case <- done:
// BUHFctx
child.cancel(false,parent.Err())
return

default:
}

if p,ok := parentCancelCtx(parent);ok{
p.mu.Lock()
if p.err !'= nil{
// RSB
child.cancel(false,p.err)
}else{
if p.children == nil{
p.children = make(map[canceler]struct{})

}
p.childeren[child] = struct{}{}
}
p.mu.Unlock()
}else{

// RERFitEaes
atomic.AddInt32(&goroutines, +1)
// F— M HI2EEIr AT = AIDone ()
go func() {
select {
case <-parent.Done():
child.cancel(false, parent.Err())
case <-child.Done():

}
(O
}
}
o Fhieas
o EHRABHMMZEINRTIRA Done() , BT AfterFunc EFTREM—MEIARE, KM TRNFERER,
BB F T R tBEUHE

o WRFHRITMWEVH, M stopCtx B stop() RBGEHNAERXTRAEMNELE, BHIERFHE



o ERBmNE, RF/EEMENARMAEIL stopCtx LK



func (c *cancelCtx) propagateCancel(parent Context, child canceler) {
c.Context = parent

done := parent.Done()
if done == nil {
return // parent is never canceled

select {

case <-done:
// parent is already canceled
child.cancel(false, parent.Err(), Cause(parent))
return

default:

}

if p, ok := parentCancelCtx(parent); ok {
// parent is a *cancelCtx, or derives from one.
p.mu.Lock()
if err := p.err.Load(); err != nil {
// parent has already been canceled
child.cancel(false, err.(error), p.cause)
} else {
if p.children == nil {
p.children = make(map[canceler]lstruct{})

}
p.children[child] = struct{}{}
}
p.mu.Unlock()
return
}
if a, ok := parent.(afterFuncer); ok {

// parent implements an AfterFunc method.
c.mu.Lock()
stop := a.AfterFunc(func() {
child.cancel(false, parent.Err(), Cause(parent))
})
c.Context = stopCtx{
Context: parent,
stop: stop,
}
c.mu.Unlock()
return



goroutines.Add(1)
go func() {
select {
case <-parent.Done():
child.cancel(false, parent.Err(), Cause(parent))
case <-child.Done():
}
10

parentCancelCtx() /7%

o HIEELUA ctx RiFM. HIEATEUHEMIR ctx , FHIRER ctx SN key
o FHERBUEERETE
o TIEMIE

o FREXR ctx Hychannel, ¥ ctx B chan BEEEWEUH

o FREXR ctx FH#HITEEME

o Lb3R cancelctx BC4E3IFHY chan # parent #£3PHY chan @E—H

func parentCance;Ctx(parent Context) (*cancelCtx,bool) {
done := parent.Done()
if done == closedchan || done == nil {
return nil, false
}
// REXR ctxH#HTHEME
p,ok := parent.Value(&cancelCtxKey). (*cancelCtx)
if lok {
return nil, false

}
pdone,  := p.done.Load().(chan struct{})
if pdone != done {
return nil, false
}

return p, true

cancelCtx.cancel() A&

® removeFromParent TREHA] ctx BRABEMNX ctx B children set APk
o TIEMIE
o TaAE err
o MPIRIEHAZE
o X Done() BE, BRMIER
B X ctx B9 Done() BREMEEME, B=H, ALL?E closedchan
= Done() FAZ, XHFAIXMBEE
o cancel EFFEF ctx



func (c *cancelCtx) cancel(removeFromParent bool,err error) {
if err == nil{
panic("context: internal error: missing cancel error")

}
c.mu.Lock()
if c.err !'= nil {
c.mu.Unlock()
return // already canceled
}
d, := c.done.Load().(chan struct{})

if d == nil {
c.done.Store(closedchan)

}else {
close(d)

}

for child := range c.children {
child.cancel(false,err)

}

c.children = nil

c.mu.Unlock()

if removeFromParent {
removeChild(c.Context, c)

removeChild() A&

o REHET ctx M parent Y children set H#&p&

func removeChild(parent Context, child canceler) {
p, ok := parentCancelCtx(parent)

if lok {
return

}

p.mu.Lock()

if p.children != nil {
delete(p.children, child)

}
p.mu.Unlock()
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timerCtx



o 7f cancelCtx EM LT —EHE
o FAIE timer AT ERIAIE context
o i deadline FAFHRRTHARTE]

type timerCtx struct {
cancelCtx
timer *time.Timer // Under cancelCtx.mu.

deadline time.Time

timerCtx.Deadline() 7%

o ATRRIHARYE]

func (c *timerCtx) Deadline() (deadline time.Time ok bool){
return c.deadline, true

timerCtx.cancel() A%

e EFT cancelCtx HBY cancel BES]

EHEENLETX
valueCtx

e — valueCtx HF{XE—LHkV}

type valueCtx struct {
Context
key, val any

valueCtx.Value() A&

o EANBY key BAATFEAN key , HIFIR[E] value
o BNMAR context xEEE
e NEEHFARER kv #HiE
o AEFETF key XE
o EF key ¥ val HUEIER 0o(N) HIRNEIEZRE



func (c *valueCtx) Value(key any) any {
if c.key == key {
return c.val

}

return value(c.Context, key)

context.WithValue() /3%

o BIE—IAILUET kv ERNLETX

func WithValue(parent Context,key,val any) Context{

if parent == nil{

panic("cannot create context from nil parent")

}

if key == nil{
panic("nil key")

}

// EkeyBIRRTTELLLER

if lreflectlite.TypeOf(key).Comparable(){
panic("key is not comparable")

}
return &valuectx{parent, key,val}
}
sync
sync.Mutex
o Bl

o ARMER, MR—IHEFHMBEIIMsERZZIH, MSMEFRATHIREINFER
o IERWRIN (BUA) © BKeiny, MEERHEMIRONE—ERDY, FaF

o INERRN: UERXAFHFNIISAIENINE, AF
o FE—thMEFEEEEMBI, TNZIE
o FBENIHRFERL SR
BRAE

e Mutex.Lock() : M0
e Mutex.Unlock() : f#%i



var mu sync.Mutex
var count int
func add(){
mu.Lock()
defer mu.Unlock()
count ++

sync.RWMutex

o REH
s ERTRZE LGS
o SRNMEARS, HEMEFESTH, EEMRMNRBERUSREEETSRIETR

BRAE

® RWMutex.RLock() : MHE®!
e RWMutex.RUnlock() : fRIx®Hi
® RwMutex.Lock() : INEHH

® RWMutex.Unlock() : fRG %

var rw sync.RWMutex

func read(){
rw.RLock()
defer rw.RUnlock()
7] ooc

func write(){
rw.Lock()
defer rw.Unlock()

sync.0Once

o BRI, RAT—R
o ERT®RK

A

ik

e Once.Do(func) : BHIT—AX func



var once sync.0Once
func Init(){
once.Do(func{
I ooc
})

[RiE

e Once FE&
o — done IFEN: REEBELKHITE
o —{BERH: RIERBE—MIHEEEERITERE

type Once struct{
done uint32 // BRFirE: 0="&HITE, 1=HiTd
m Mutex // BER#

e Once.Do(f) A&
o f#F atomic.Load() /57A10ZE done , 1SR done A1, iR[O]
o BNEREFEEN
o EIPIZEEIRE—R done , WIRHHN1, R[]
o BNRITEREFER atomic.Store() /%8 done IREN1

sync.WaitGtoup

o EZ4RHE, ETMIEFF—AFNELER
o REEEFNIZEEEMER Add() 5%, BEMEMIZATEEIEE] Wait() MIRMEFNEIRKREE), BIFELERES
o A Done() FAEBVREAREERITIE Add() IREME, BUE panic

BRAE

e WaitGroup.Add(n) : FERNNFMERITREE, ERZMITEMIIN
e WaitGroup.Done() : JFitEUR—
® WaitGroup.Wait() : PEEFFHEIIITHTAO0



var wg sync.WaitGroup

for 1 :=0; i < 3; i++ {
wg.Add (1)
go func(id int) {
defer wg.Done() // 55T, TR 1
fmt.Println("Job", id)
(1)

wg.Wait() // PEZE, HENTHAE
fmt.Println("All done")

sync.Pool
o BIUFRFMMEIIRIMRNES, EANR, BOREFEESNE, FHRGCES
BIRAZ

e New func() any : H£REFHER
o Get() any : MMFFRE—PHR
e  Put(x any) . BFEHETENNR KEMFR, HESER

[RiE

o AGMPHIPRE—1MNEREBAMIM poollocal , BIA
o private : FABNR, ETMPREG—ITAENR, UFIPHRIBECH private 24X THIAY
o shared : HER\FI, —MTHHNNEAFEER, HAPAUEZRMNKREHRIE, HEPHATLMX BREMR

Get() any

o BHRIMNEMNEETHAIPL, BHLEFRAERRITIEIZIRIP L

o M private £, LHiRE], EHERR

EMERRAT, NEHHEERRE

ERMEERRIT, MEHEPHEWR

EHEPHHEXRBAT, ME—RGCHEETRNZEEERE (victim) 3%
o REEMET, REIIHER New REHHR

Put(x any)

o HHINZHIEHFIP

o AN private

e ¥ private B, A shared
o YD

REENH

e pool MWMFAELH local A victim AR
o HHITGCHEHE, 8 local MM REZHEIZE victim , FHET local
o HITF—HGCH, BT victim EHWEFHIMRFASHEIUL



sync.Map

o REMNMapHRIEEZ=panic

e H%&Map, EHTEMRSNTSR, BREGRMEER Mutex + map
BRAE

o 7£fif. Map.Store(key)
o #EF: Map.Load(key)
o fHBR: Map.Delete(key)
e J®[H. Map.Range(func)
o 3 func REMENENALIET
o AREE—HMRE, BHIEREF ARSI IIZFESERBR
o FEFMMMERTZME: Map.LoadOrStore(key,value)
o LRIHME key MUME, WR key FFE, WEMALEN value , AFREIEFNE
o REREFMEN, RIEZMIERNARNBELTRE—1TMIIIE

[RiE

o 44
© read : —1MRIE map , BRIEEXD
o dirty : —PMEEMBM map , GIRFEXEHT
o misses : IEAZINAIREGBARITE, BRREMITIE dirty FLRAE read
o ERHIIE
o %X read &
o WIRLILE|, FIEETE dirty B, MOBIE dirty ZEBIEES misses ++
o H misses X%, NHAKE key #E dirty , BREGEEMB, RRKIE, LEHAAR, 18 dirty BEFH
RELHTHY read
o TFfiBRYRIE
o MPIEHF dirty
o EXEZRM dirty #HITHEK
o HHBREYIE
o FETE dirty/read BIHE _EMITICEMIER

atomic
ORIEBRTEFFE, TE48(F int32 . int64 . uint32 . uint64 . uintptr . Pointer ZH!
®API
atomic.AddInt64 (AddInt32) (&num,n)
o [EFHIELE num N n
atomic.StoreInt32/StoreInt64(&status,n)
o EFMINTE status IREAN n

atomic.LoadInt32/LoadInt64(&cnt)



o RFHIRENEEE

atomic.SwapInt32/SwapInt64(&x,new)

e ENHE new E| x #, FEHRE x HIHE
atomic.CompareAndSwapInt32/Int64(&x,old,new)

o CAS: RFLLBRHIR

e 3FY x FF old B, HHBERM new , BIIRERFHETH
e JZ[E] bool

0 true . AMELIH
o false . AHELKIK

o FRAMTEERY, BAKRMFMEE, BEAFBERERIKI)
atomic.Value
o HUMAERKENEF, MIZRTUERINBAER TR RSN E0E
o WMFE
o Store(v any) . H—PE#HZE
© Load() any : EXHHHFIE
o AR

o FE—REAZREIE Store
o Store MEMFKEBKREAXERIF—H
o BEMBEFMIERN, BMNFRREMSEHENTR, KIVFEN—DIH, BFRHY, A Store #E

HEZR
Gin



