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KnnenT-cepeepHoe obuweHne TCP/IP

Ethernet (Link)

P (Network)
TCP/UDP (Transport)
HTTP (Application)



CoepemeHHan Web apxmuTtekTypa

Browser

h J

Frontend

h J

Backend




HTTP (RFC-2616)

HyperText Transfer Protocol



https://tools.ietf.org/html/rfc2616

Pecypc

http://localhost:5000/notes?limit=10&sortBy=name

* * * * *

scheme host port path query



3anpoc

POST /notes HTTP/1.1
Accept: application/json

Accept-Encoding: gzip, deflate

Content-Type: application/json; charset=utf-8
Host: localhost:8080

User—-Agent: HTTPie/0.9.3

"name": "films",
"text": "Films to watch"



OTBeT

HTTP/1.1 200 OK
Content-Length: 67

Content-Type: application/json; charset=utf-8
Date: Wed, 16 Mar 2016 14:32:18 GMT
X-Powered-By: Express

"createdAt": 1458138738899,
"name": "films",
"text": "Films to watch"



GET
POST

DELETE

nosyyeHne pecypca
co3faHne pecypca

yAaneHue pecypca

MeTon
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200
201
204

400
401
403
404

Ok
Created
No content

Bad request
Unauthorized
Forbidden
Not found

Koo oTBeTa

301 Moved Permanently
304 Not modified

500 Internal Server Error
504 Gateway Timeout
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https://en.wikipedia.org/wiki/List_of_HTTP_status_codes

Stateless

CaM He XpaHWT COCTOAHME KNTMEHTa Mexay
3anpocamMi, BCe COCTOAHME LIeTMKOM

ONMMCbIBaeTCA B KaXX[OM 3alpoce
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B3anmMogencrayie npunoxeHnm
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Notes.find(name)

* *

method arguments
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Remote Procedure Call

3anpoc OTBeT
{ {
"jsonrpc": "2.0",

"jsonrpc": "2.0", nidn: 1,
"id": 1, "result": {
"method": "findNote", "name": "films",
"params": ["films'"] Nrext": M., 0

} }
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http://www.jsonrpc.org/specification

REpresentational State Transfer

3anpoc
GET /notes/films HTTP/1.1

OTBeT
HTTP/1.1 200 Ok
Content-Type: application/json

"name": "films",
"text": M..."
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gRPC

service NotesService {
rpc Find (NoteIdRequest) returns (Note) {}

message Note {
string name

I
=

string text

I
N

message NoteIdRequest {
string name = 1;
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https://github.com/grpc/grpc/blob/master/doc/PROTOCOL-HTTP2.md

gRPC

const { notes as NotesService } = grpc.load('notes.proto');

const client = new NotesService('localhost:50051");

client.find({ name: 'films' }, (error, note) => {});
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https://github.com/grpc/grpc/blob/master/doc/PROTOCOL-HTTP2.md

type Note {
name: String!

text: String

type Query {

note(name: String!):

GraphQL

Note
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http://facebook.github.io/graphql/draft/

GraphQL

POST /graphql
Content-Type: application/json

"query": "query { note(name:

HTTP/1.1 200 Ok
Content-Type: application/json

"films') { name, text }"

"data": { "note": {"name": "films", "text": "..."} },

"errors": [ ... ]
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http://facebook.github.io/graphql/draft/

WebSockets

const socket = new WebSocket('ws://localhost:8080");

socket.send (JSON.stringify({
id: '1',
method: 'findNote',
params: ['films']

1)

socket.onmessage = message => {
const { id, method, params } = JSON.parse(message);

//
socket.send({ id, result });

1)
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https://tools.ietf.org/html/rfc6455

REST
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REST onpepgenser
MOHATUSA (PECYPChI U UX NpeacTaBneHME)
TpeboBaHMS K B3aUMOOENCTBUIO
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GET
GET
GET
GET

200

404
400

GET

[Tony4YaeT COCTOsHMeE pecypca B OAHOM U3
npeactaBneHnit (JSON, XML, HTML)

/notes

/notes/films
/notes/films/pinned
/notes?limit=10

Ok

Not found
Bad request /notes?limit=muahahaha
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POST

CO3[4aET HOBbIM PecypC C HaYabHbIM
COCTOSAHMEM, KOrga Mbl He 3Haem ero D

POST /notes
201 Created

409 Conflict
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PUT

CO3[4aET HOBbIM PecypC C HaYabHbIM
COCTOSAHMEM, KOraa Mbl 3Haem ero |D

PUT /notes/films
PUT /notes/films/pinned

200 0Ok
204 No content
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PUT

OOHOBNAET COCTOAHME CYLLECTBYOLLENO
pecypca LenKom

PUT /notes/films
PUT /notes/films/pinned

200 0Ok
204 No content

404 Not found
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DELETE

YaansaeT CyWeCTBYOLWNM pecypc
DELETE /notes/films
DELETE /notes/films/pinned

200 0Ok
204 No content

404 Not found
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PATCH

OOHOBASET COCTOSIHME CYLECTBYHOLLENO
pecypca 4acTyHO

PATCH /notes/films

200 0Ok
204 No content

404 Not found
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HEAD

3anpalnBaeT 3aroIoBKK, YTOObI MPOBEPUTH
CYLLECTBOBAHME PEeCypCa

HEAD /notes/films
200 0k

404 Not found
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OPTIONS

3anpalmrBaeT NpaBia B3anMOOeNCTBAS,
HanpyMep, OCTYMHbIE METOAbI

OPTIONS /search

204 No content
Allow: OPTIONS, GET, HEAD

POST /search

405 Method not allowed
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1emMnoTeHTHOCTb

OOVH W TOT Xe 3anpocC NPUBOANT K OAHOMY
TOMY e COCTOSHNIO
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GET
OPTIONS
HEAD
POST
PUT
DELETE
PATCH

fa (He mopunduuupyowmin)
fa (He mopuduuupyowmin)
fa (He mopunduuupyowmin)
HeT

aa

aa

HeT
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XMLHttpRequest
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https://xhr.spec.whatwg.org/
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https://xhr.spec.whatwg.org/

Fetch
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https://fetch.spec.whatwg.org/

const promise

Fetch

fetch(url[, options]);

37



options

method: 'POST',

headers: {

"Accept': 'application/json'
I
body: JSON.stringify({

id: 1,

name: 'films'
})
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Promise

fetch('/notes")
.then(res => {

res.headers.get('Content-Type'); // application/json
res.status; // 200

return res.json();

})

.then(notes => {
console.info(notes);

})

.catch(error => {
console.error(error);

1)
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OTMeHa 3anpoca

const controller = new AbortController();

const signal = controller.signal;
fetch('/notes', { signal }); // pending
signal.abort();
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REST

bonblioe 4yncno 3arpocos

CNOXXHOCTW B MPOEKTMPOBAHMM NPK POCTE 3aBUCUMOCTEN MEXY
CYLHOCTSIMM

JIVlWHWe faHHble B OTBETE OT CepBepa
Bcerpa HeobxoamMo NOMHUTE 06 06paTHOM COBMECTMMOCTU

HeT yaobOHbIX MHCTPYMEHTOB ANs pa3paboTKy
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@ GraphQl



GraphQL

A3bIK 3aMpocoB K AP|, a Tak e cpefa
MCNOMHEHWS ANA 3TUX 3aMPOCOB
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GraphQL

CTporast Tunmnsaums

[Mony4yaem ToNbKO TO, YTO AEMCTBUTENbHO HEODXOAMMO
BO3MOXHOCTb NOMYYMTb BCE HEOOXOAMMbIE AaHHbIE 33 OANH 3aNpPoC
OTCyTCTBME NPObAEM C 06PATHOM COBMECTUMOCTbBIO M PACLIMPEHMEM
Yno6Hble MHCTPYMEHTbI 4151 pa3paboTKu

Peanusaunm Ha Bcex NONMYNAPHBIX A3bIKaX
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GraphQL

query {
note(name: "Books") {
name
text
comments {
text
author {
name

}
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GraphiQL
kilogram-api
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http://kilogram-api.yandex-urfu-2021.ru/

Types

ID, Int, Float, String, Boolean

type User { type Comment { type Note {
id: ID text: String name: String
name: String author: User text: String
} } comments: [Comment]

type Query {
note(name: String!): Note
notes: [Note]
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Unions

type Admin {
id: ID
name: String
accesslevel: String

type NormalUser {
id: ID
name: String
age: Int

union User = Admin | NormalUser
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Queries

query { {
note(name: "Books") { "data": {
name "note": {
text "name": '"Books",
comments { "text": "Books to read",
text "comments": [
} { "text": "OueHb KpyTO!" },
} { "text": "A MHe He OYeHb MOHpaBuUN
} { "text": "Peter, ob6bACHUWbL No4vyemy
]
}
}
}
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query {
note(name:
text
}
user (id: 1)
name
}
}

"Books") {

{

Queries

{
"data": {
"note": {
"text":
I
"user": {
"name":
}
}
}

"Books to read"

IlMaxll
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Aliases

query { {
firstNote: note(name: "Books") { "data": {
text "firstNote": {
} "text": "Books to read"
b
secondNote: note(name: "Films") { "'secondNote": {
text "text": "Films to watch"
} }
} }
}
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Named Queries

query NotesQuery {

firstNote:
text
}

secondNote:
text
}

note(name: "Books") {

note(name: "Films") {
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fragment NoteFields on Note {
id
name
text

Fragments

53



Fragments

query {
firstNote: note(name: "Books") {
...NoteFields
}

secondNote: note(name: "Films") {
...NoteFields
}

o4



Inline fragments

query {
users {

__typename

. on Admin {
name
accesslLevel

. on NormalUser {
name
age
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Variables

query NoteQuery(Sname: String!) {
note(name: $name) {
name
text

}
// "variables"

{ "name": "Books" }
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Directives

query NoteQuery($Sname: String!, SwithComments: Boolean!) {
note(name: $name) {
name
text
comments @include(if: S$withComments) {
text

S/



Directives

query NoteQuery($Sname: String!, SwithoutComments: Boolean!) {
note(name: $name) {
name
text
comments @skip(if: SwithoutComments) {
text
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Mutations

mutation CreateNote($name: String!, S$text: String!) {
createNote(name: $name, text: $text) {
name
text
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Errors

query { {
note(name: "Books") { "e”?ryw L
name "message": "Cannot query field \"createdAt\" on tyr
createdAt "locations": [
} {
} "line": 4,
"column": 5
}
]
}
]
}

00



GraphQL

HoBag TexHonormg
Mano naTTepHOB

CnoxHocTu npu pabote ¢ SQL bazamu gaHHbIX
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GraphQL

HesaaTFexrorors

Mafro-fraTrepHos

CnoxHocTu npu pabote ¢ SQL bazamu gaHHbIX
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Lokka

Apollo

Relay

GraphQL KnueHTsbl

MaKcrManbHO MPOCTOM B MCMOMb30BaHUK. ba3oBas nogaepxKa
3anpocoB 1 MyTaLmii. [pocTeliliee K3LWMPOBaHMe

Bonee rnbknin. Xopownin banaHc mexay hyHKLMOHANbHOCTbO 1
CNIOXHOCTbO MCMOb30BaHMS

Hanbonee @yHKLMOHANbHbIN, 13-32 4ero Hanbonee CAOXKHbIN B
MCNOMNb30BaHWW. MHOMO BHMMaH WS yAENEHO NPOU3BOANTENbHOCTY
(0cobeHHO Ha MODUBHBIX).
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GraphQL

GraphQL Specification
GraphQL.js
GraphQL Best Practices

GraphQL Clients

Lokka
Apollo
Relay
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http://facebook.github.io/graphql/
https://github.com/graphql/graphql-js
http://graphql.org/learn/best-practices/
https://github.com/kadirahq/lokka
http://dev.apollodata.com/
https://facebook.github.io/relay/

