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[1naH 3aHATUA OTUS

[lpoTokon HTTP

Ncnonb3oBaHue HT TP knueHTa

CospaHue npoctoro HTTP cepBepa

[lekopaTtopbl U middleware

HTTP/1.1 nHTTP/2.0
REST, GraphQL, RPC

Swagger
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HTTP OTUS

Web Web
KNWEHT cepeep

TCP

TLS (onuuMoHaneHo)

HTTP

HTTP Request =y

<— HTTP Response =

HTTP - TeKCTOBbIN NPOTOKON Nepefadn JOKYMEHTOB MeXAy KIIMeHTOM U cepBepoM. N3HayanbHo
pa3paboTaH and nepegadun web cTpaHuL, cenyac UCrnonb3yeTca Tak Xe Kak npotokon ans API.
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3agaum HTTP OTUS

[lepenaya 4OKYMEHTOB

[lepepaya MeTa-MHpopmMaLmn

ABTOpusauud

[Topaep)xka ceccum

KewmnpoBaHne JOKYMEHTOB

CornacoBaHue cogepxxumoro (negotiation)

YHpaBneHme coegnHeHNeEM
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KnroyeBble ocobeHHocTn HTTP OTUS

Pab6oTaeT nosepx TCP/TLS

[IpOTOKOJ1 3aNpOC-0TBET

He noaaep>xnBaeTt cocTosiHMeE (CoeinHeHue) - stateless

TekcTOoBbIV MPOTOKON

PaclumnpsaemMblt NPOTOKO

7/ 34



HTTP 3anpoc OTUS

GET /search?query=go+syntax&limit=5 HTTP/1.1
Accept: text/html,application/xhtml+xml
Accept-Encoding: gzip, deflate

Cache-Control: max-age=0

Connection: keep-alive

Host: site.ru

User-Agent: Mozilla/5.0 Gecko/20100101 Firefox/39.0

POST /add item HTTP/1.1
Accept: application/json
Accept-Encoding: gzip, deflate
Cache-Control: max-age=0
Connection: keep-alive

Host: www.ru

Content-Length: 42
Content-Type: application/json

{"id":123,"title":"for loop","text":"..."}

[lepeBOf CTPOKU - \r\n
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HTTP oTBeT OTUS

HTTP/1.1 404 Not Found

Server: nginx/1.5.7

Date: Sat, 25 Jul 2015 09:58:17 GMT
Content-Type: text/html; charset=iso-8859-1
Connection: close

<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
<HTML><HEAD>...
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HTTP /2.0 OTUS

HTTP/2 - GMHAPHbIN NPOTOKOJ

NCMNOJIb3YETCA MYJIbTUNMNIEKCUPOBaAHNE NMNOTOKOB

cepBep MOXXeT BO3BpalllaTh eLle He 3arnpoLleHHble dhansibl

NCMOJIb3YETCA HPACK CXXaTUe 3arojioBKOB
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HTTP knueHT - GET OTUS

import (
"net/http"
"net/url"

)

// co3gaeM HTTP KIIMEHT
client := &http.Client{}

// cTtpomM HYKHbIII URL

reqArgs := url.Values{}
regArgs.Add("query", "go syntax")
regArgs.Add("limit", "5")

reqUrl,  := url.Parse("https://site.ru")
reqUrl.Path = "/search"

reqUrl.RawQuery = regArgs.Encode()

// co3maeM GET-3ampoc
req, err := http.NewRequest("GET", reqUrl.String(), nil)

// BBITIOJHSIEM 3ampoc
req.Header.Add("User-Agent", "Mozilla/5.0 Gecko/20100101 Firefox/39.07)
resp, err := client.Do(req)
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HTTP knueHTt - POST OTUS

type AddRequest struct {
Id int "~ json:"id""
Title string " json:"title""
Text string  json:"text""

}

// co3naeM HTTP KJIMEHT
client := &http.Client{}

// 3anpoc B Buje GO CTPYKTYpbI
addReq := &AddRequest{

Id: 123,

Title: "for loop",

Text: "...",

}

// CozpaeM Oycdep (io.Reader) M3 KOTOPOro KJMEHT BO3bBMET TEJIO 3ampoca
var body bytes.Buffer
json.NewEncoder (body) . Encode (addReq)

// co3maem POST-3anpoc
req, err := http.NewRequest("POST", "https://site.ru/add item", body)

// BBIMOJHSIEM 3aIpoC
resp, err := client.Do(req)
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HTTP knueHT - paboTa C OTBETOM OTUS

// BBITIOJHSIEM 3ampoc
resp, err := client.Do(req)
if err != nil {
// wmu ppyrasi ymecTHas oOpaboTka
log.Fatal (err)

}

// eciu ommOKM He ObUIO — HaM HEOOXOAMMO "3aKpbITh" TEJO OTBeTa
// vHaye Mpu MOBTOPHOM 3ampoce OYleT OTKPBLITO HOBOE CETEBOE COEUHEHUE
defer resp.Body.Close()

// mpoBepsieM HTTP status oTBeTa
if resp.StatusCode != 200 {
// o0pabGoTka HTTP CTaTyCOB 3aBHCHUT OT IPUIIOKEHUS
return fmt.Errorf("unexpected http status: %s", resp.Status)

}

// BO3MOXKHO TpPOBEPSieM KaKHe—TO 3aroJIOBKH

ct := resp.Header.Get("Content-Type")

if ct != "application/json" {
log.Fatalf("unexpected content-type: %s", ct)

}

// cuuTbIBaeM TeJO OTBeTa (OH MOXKET OBIThH OOJBLIINM )
body, err := ioutil.ReadAll(resp.Body)
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HTTP knuneHT - context OTUS

KoHTeKCT B GO - 3T0 06bEKT OrpaHMuNBaIOLLNN BpeMsi BbINOMHEHUS 3anpoc (koaa) u/mnu
NpeAoCTaBNAOWMIA KOHTEKCTHYIO MHdopMaumto (Hanpumep trace id) 3anpoca.

Ecnun Yy BacC y>Xe €CTb HeKOTOprI7I KOHTEKCT

func (h *MyHandler) DoSomething(ctx context.Context) error {

// co3gaeM 3ampoc
req, _ := http.NewRequest(http.MethodGet, "https://site.ru/some api", nil)

// Tenepb 3ampoc OyJeT BBIMOJHATHCS B paMKax ctx
req = req.WithContext (ctx)

// BBINIOJHSIEM 3ampoc
resp, err := h.client.Do(req)

//
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HTTP knuneHT - context OTUS

EcTb NMPoOCTO HeO6XO,£I,I/IMO orpaHn4nTb BpemMd BbINOJIHEHNA 3alnpoca

// cO3MaEM HOBBIII KOHTEKCT

ctx := context.Background()
ctx, cancel := context.WithTimeout(ctx, 3*time.Second)

defer cancel()

// Tenepb 3ampoc OyJeT BBIMOJHATHCS B paMKax ctx
req = req.WithContext (ctx)

// BBIMOJHSIEM 3aIpPOC
resp, err := client.Do(req)
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HTTP kKnueHT - HacTponka OTUS

BHYTPU http.Client MOALEPXXMUBAETCA Mys COeAUHEHUMN, T.€:
e oaHo HTTP coeanHeHune 6yaet NCNoMb30BaHO NOBTOPHO

e Npu HEOHXOANMOCTHU ByaeT OTKpbITO HOBoe HTTP coeanHeHune
e http.Client 6€30MaceH A/ KOHKYPEHTHOro AOCTYyna

HacTpouTb nyn coeguHeHnn n Apyrue napaMmeTpbl MOXHO C MOMOLLbK http.Transport

tr := &http.Transport{
MaxIdleConns: 10,
IdleConnTimeout: 30 * time.Second,
DisableCompression: true,

}

client := &http.Client{Transport: tr}
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HTTP cepBep OTUS

type MyHandler struct {
// Bce Hy>XHble BaM OOBEKThbI: KOH(MUr, Jorep, coenuHeHue c 6a3ol W T.M.

}

// peamuzyem wunTepderic ~http.Handler"

func (h *MyHandler) ServeHTTP(resp ResponseWriter, req *Request) {
// 3Ta QyHKIMs OyfaeT o0padaThiBaTh BXOJSIIME 3aMpPOChI

}

func main() {
// co3maeM 06pabOTUMK
handler := &MyHandler{}

// co3gaem HTTP cepBep
server := &http.Server{

Addr: ":8080",
Handler: handler,
ReadTimeout: 10 * time.Second,
WriteTimeout: 10 * time.Second,

MaxHeaderBytes: 1 << 20,
}

// 3amyckaeM cepBep, 3TO 3a0JIOKUPYET TEKYIIYyI0 TOpPyTUHY
server.ListenAndServe()
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HTTP cepBep - 06paboTumK OTUS

func (h *MyHandler) ServeHTTP(resp http.ResponseWriter, req *http.Request) {
if req.URL.Path == "/search" {
// pa3bupaeM apryMeHTBbI
args := req.URL.Query()
query := args.Get('"query")
limit, err := strconv.Atoi(args.Get("limit"))
if err != nil {
panic("bad limit") // no-xopoiuemMy Hy>KHO Bo3BpamjaTb HTTP 400

}

// BBITIONHSIEM OW3HEC—IIOTUKY
results, err := DoBusinessLogicRequest(query, limit)
if err != nil {

resp.WriteHeader (404)

return

}

// ycCTaHaB/iMBaeM 3arojloBKM OTBETa
resp.Header().Set("Content-Type", "application/json; charset=utf-8")
resp.WriteHeader(200)

// cepuanu3zyeM M 3aluChbIBaeM TeJO OTBETa
json.NewEncoder (resp) .Encode(results)
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HTTP cepBep - pyHKLMA Kak 06paboTUnK OTUS

C noMoLbto TUNA http.HandlerFunc Bbl MOXETe UCMNO/Ib30BaTb 00bIYHYHO GYHKLUUIO B KayecTBe HTTP
obpaboTumka

// (PyHKIUSI C OPOM3BOJILHBIM HMEHEM
func SomeHttpHandler (resp http.ResponseWriter, req *http.Request) {

//
}
func main() {
//
// co3gaem HTTP cepBep
server := &http.Server{
Addr: ":8080",
Handler: http.HandlerFunc(SomeHttpHandler),
ReadTimeout: 10 * time.Second,
WriteTimeout: 10 * time.Second,
MaxHeaderBytes: 1 << 20,
}
//
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HTTP cepBep - routing

type MyHandler struct {}

func (h *MyHandler) Search(resp ResponseWriter, req *Request) {
//

}

func (h *MyHandler) AddItem(resp ResponseWriter, req *Request) {
//

}

func main() {
handler := &MyHandler{}

// co3gaemM MaplipyTH3aToOp 3arpocoB

mux := http.NewServeMux()
mux.HandleFunc("/search", handler.Search)
mux.HandleFunc("/add item", handler.AddItem)

// co3paem u 3anyckaeM HTTP cepsep
server := &http.Server{

Addr: ":8080",

Handler: mux,

}

log.Fatal(server.ListenAndServe())

OTUS
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HTTP cepBep - middleware OTUS

// 310 (pyHkuus - middleware, oHa npeoOpa3yeT OAUH OOpPabOTYMK B JPYrou
func (s *server) adminOnly(h http.HandlerFunc) http.HandlerFunc {
return func(resp http.ResponseWriter, req *http.Request) {
if !currentUser(req).IsAdmin {
http.NotFound(resp, req)
return
}
h(resp, req)
}
}

func main() {
handler := &MyHandler({}

// co3maeM MapiIpyTH3aTOp 3ampoCOB
mux := http.NewServeMux()

mux.HandleFunc("/search", handler.Search)

// VY11 Mbl O0OepHYJM OfuH M3 00paboTunkoB B middleware
mux.HandleFunc("/add item", adminOnly(handler.AddItem))
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Tunosble 3agaun ana Middleware OTUS

ABTOpusauud

[lpoBepka gocTyna

JlormpoBaHue

CaTune oTBeTa

TpaccupoBKa 3anpocoB B MUKpOCepBMcax
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[Mpumep Middleware - orpaHnyeHne BpeMeHu 3anpoca OTUS

func (h *MyHandler) Search(resp ResponseWriter, req *Request) {
ctx := req.Context()

//

// Mbl [OJKHBI TepefaBaThb KOHTEKCT BHM3 IO BCEM BbI30BaM
results, err := DoBusinessLogicRequest(ctx, query, limit)
//

func withTimeout(h http.HandlerFunc, timeout time.Duration) http.HandlerFunc {
return func(resp http.ResponseWriter, req *http.Request) {
// ©6epeM KOHTEKCT 3ampoca M OTPaHWYMBAEM €ro TaiiMayTOM
ctx := context.WithTimeout(req.Context(), timeout)
// OOHOBJSIEeM KOHTEKCT 3arpoca
req = req.WithContext(ctx)
h(resp, req)
}
}

mux := http.NewServeMux()
mux.HandleFunc("/search", withTimeout(handler.Search, 5*time.Second))
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[Mpumep Middleware - aBTOpM3aLus OTUS

func (h *MyHandler) AddItem(resp ResponseWriter, req *Request) {

ctx := req.Context()
user := ctx.Value('"currentUser").(*MyUser)
// e o o

}

func authorize(h http.HandlerFunc, timeout time.Duration) http.HandlerFunc {
return func(resp http.ResponseWriter, req *http.Request) {

// BBINOJHIEM aBTOPHU3AIMIO IOJIH30BATEJIS

user, err := DoAuthorizeUser(req)

if err != nil {
// ecam He ypmaloch — BO3BpaliaeM COOTBEeTCTByrommii HTTP cTaTyc
resp.WriteHeader (403)
return

}

// coxpaHsieM TMOJb30BaTeNisl B KOHTEKCT
ctx := context.WithValue(req.Context(), "currentUser", user)
req = req.WithContext (ctx)
h(resp, req)
}
}

mux := http.NewServeMux()
mux.HandleFunc("/add item", authorize(handler.AddItem))
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LLlyTka npo poyTepbl :) OTUS

ayssincelastgohttprouter.com
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http://dayssincelastgohttprouter.com/

[TonesHble nakeTbl OTUS

e https://github.com/gorilla/mux

o https://github.com/justinas/alice

76 / 34


https://github.com/gorilla/mux
https://github.com/justinas/alice

TecTupoBaHue OTUS

package main

import (
"fmt"
Ilioll
"io/ioutil"
"net/http"
"net/http/httptest”

)

func main() {
handler := func(w http.ResponseWriter, r *http.Request) {
io.WriteString(w, "<html><body>Hello World!</body></html>")

}
req := httptest.NewRequest("GET", "http://example.com/foo", nil)
w := httptest.NewRecorder ()

handler (w, req)

resp := w.Result()
body, @ := ioutil.ReadAll(resp.Body)

fmt.Println(resp.StatusCode)
fmt.Println(resp.Header.Get("Content-Type"))
fmt.Println(string(body))
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REST, GraphQL, RPC OTUS

REST - 9TO apXUTEKTYPHbIN CTU/Ib pa3paboTKK, NP KOTOPOM KJIMEHT U CEPBEP OOMEHNBAIOTCH
JOKyMeHTamu. 1o CyTu apxmuTeKTypa REST - 3TO Kflaccuyeckue web cTpaHuLbl.

e REST XOPOLUO NOAXOAMT, EC/IN BalL CEPBUC ONEPUPYET CNOXKHbIMU nepapxmyecKMMmn oKyMeHTaMu C
MHOX>XECTBOM MOJIEN U MaNIO0 BOBMOXXHbIX AENCTBUMN.

e REST MJIOXO NOAXOAMT, EC/IN B BaLLEM CEPBUCE MHOIO Pas/INYHbIX AEACTBUIA U BbIOOPOK Haj, OAHUMU
N TEMU XKe CYLLHOCTAMM.

RPC - 3TO yﬂ,aﬂeHHbIVI BbI30OB npoueayp. Cyu.l,eCTByeT MHOXXEeCTBO Pa3/IN4HbIX NMPOTOKOJIOB RPC . DCOM,
SOAP , JSON-RPC, JSON-RPC, gRPC.

e RPC [J0BOJIbHO YHMBEPCasbHbIN NOAXOA,
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[MpocTenwee REST API OTUS

3anpoc

GET /method?paraml=valuel&param2=value2 HTTP/1l.1
Host: site.ru

OTBeT

HTTP/1.1 200 OK

Content-Type: application/json; charset=utf-8
Content-Length: 100500

{

"status": "ok",
"items": |
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JSON-RPC OTUS

3anpoc

POST /api HTTP/1.1

Host: site.ru

Content-Type: application/json
Content-Length: 100500

{"method": "echo", "params": ["Hello JSON-RPC"], "id":1}
OTBeT

HTTP/1.1 200 OK
Content-Type: application/json; charset=utf-8
Content-Length: 100500

{"result": "Hello JSON-RPC", "error": null, "id":1}
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OpenAPI OTUS

OpenAPI, nsHayanbHo n3BecTHoe Kak Swagger ato DSL (Domain Specific Language,

creumanmM3anpoBaHHbli A3biK) ansa onncaHusa REST API. Cneuundukauum Open APl MoryT 6bITb ONUCaHHbI
B Bunae JSON nnn YAML fOKYMEHTOB.

PepaktupoBatb Swagger cneymndukaumio: https://editor.swagger.io

YctaHoBuTb yTUnnTy ana Go: https://github.com/go-swagger/go-swagger
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IlononHuTenbHble MaTepuanol OTUS

e [en] KnaccHbI ypOK Npo UCNoib30BaHNE KOHTEKCTA
e [ru] Joknapnpo ucnonbsosaHue GraphQL B Go

o [en] [po ansainH knneHta u middleware
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https://github.com/campoy/justforfunc/tree/master/09-context
https://youtu.be/tv8muwgj-Y4
https://youtu.be/SlhG7bCRA6Q

Onpoc OTUS

3anonHnTe NoXanymcra onpoc

https://otus.ru/polls/4910/
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https://otus.ru/polls/4910/
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