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REST (Representational state transfer) - 3710 cTuUab
APXUTEKTYPHI NPOrpaMMHOro obecneyvyeHuns ans
pacrnpefesieHHbIX CUCTEM.

REST is a set of principles that define how Web standards,
such as HTTP and URIs, are supposed to be used.

REST - 3TO He NpPOTOKO/1 M HE CTAaHAAPT, @ APXUTEKTYPHbIU
CTUJIb.



Knio4vesble npuHumnbl REST

(Representational state transfer)

e Pa3aeneHbl 0OTBETCTBEHHOCTM K/IMEHTA U cepBepa
(client-server model)

e PaboTa cepBuca He 3aBMCUT OT TEKYLLENO COCTOAHMUS
KAneHTa (statelessness)

e /lna paboTbl C pecypcamMm UCMNOJIb3YIOTCA
0O0LLENPUHATBLIE TEXHOJIOMMU U METOAUKM (standardized

interface)



KntoyeBble NpUHUMNDbI

B3aumoaencteua B REST

® JICTOYHMKM JaHHbIX Ha3biBaloTCA pecypcamm. Kaxabin
pecypc o61aaeT YHMKaNbHbIM MAEHTUDUKATOPOM
(global identifier)

e KiueHT npu obpalweHnmn noayvaeT npeacTaBsieHmne
JaHHbIX (representation)

e MHdopMauma, coaeprKalwanca B 3anpoce, Ao/1KHa ObITb
JOCTaToMHOM AN 06paboTKM camoro 3anpoca (self-
descriptive messages)



BropocTteneHHble NnpuHUMnbl REST

e /laHHble MOryT ObITb K3WIMpoBaHbl (cacheable data)
e MHOroc/10MHOCTb CEPBEPHOM CTOPOHbI JJOJIKHA BbITb
npo3payHoMm As1a nosb3oBatens (layered system)

e BrigaBaemMble gaHHbIE MOTYT ObITb NMpeCcTaBAEHbI
HeCKoJIbKMMM crocobamm (multiple representations)

e Ha cmexHble AaHHble A0J/1XKHbI ObITb NpeAoCTaBAEHbI
ccoinikuM (linking things together)



MpuHUMnbl REST:

Standardized interface

e /lns npeacTaB/ieHMA BO3BPaLLAaEMOU
MHMOPMaLMM MOXKET UCNoib3oBaTbCA XML,
HTML, JSON...

e 3anpocC KJAMEeHTa AOJ/IKEH coAepXKaTb
A0CTAaTOYHO MHDOPMaUUK AN 06paboTKU
JIaHHOr 0 3anpoca

e CTaHAapTHbIM Habop meTtoaos - CRUD



[MpuHuMnbl REST:

Standardized interface

CRUD — CREATE, READ, UPDATE, DELETE

SQL: INSERT, SELECT, UPDATE, DELETE

HTTP: POST, GET, PUT, DELETE



[fpocToTa Mcnosb3oBaHMA REST

[paBUNbHbIM BapUaHT

GET /book/ — MONYYUTb CMMCOK BCEX KHUT
GET /book/3/ — NOJAYYUTb KHUTY

PUT /book/ — A06GaBUTb KHUIY

POST /book/3 - UBMEHUTb KHUTY

DELETE /book/3 - yaaUTb KHUTY



[fpocToTa Mcnosb3oBaHMA REST

HenpaBu/bHbIM BapH1aHT

GET /book/3 GET /book/3/show
PUT /book PUT /book/create
POST /book/3 POST /book/3/alter

DELETE /book/3 DELETE /book/3/remove
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MpuHUMnbl REST:

Standardized client interface

http://example.com/resources/iteml’

GET

PUT

POST

DELETE

Monyuntb (Retrieve) cocmosaHue npedcmasieHuA
3aJ,laHHOr0 d/1EMEHTA

3aMeHunTb (Replace) 3agaHHbIM 31€EMEHT ApYyruM. Ecain
TAKOro 3/1IeMeHTa He cyulectsyeT, co3gaTthb (Create) ero

O6bI4HO HE UCNO/Ib3YyeTCH

Ypannutb (Delete) ykazaHHbIM 3n1eMEHT
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MpuHUMnbl REST:

Standardized client interface

http://example.com/resources

GET MNepeuucautb (List) URI 1, BO3MOXHO, HEKOTOpPbIE
Apyrue cBefeHUA O COAEPKUOM KOJIIEKUUM

PUT ; ;
3amMeHuTb (Replace) kKonnekumo apyrom Konnekumen

POST CospaTb (Create) HOBYIO 3aMMCb B KOJIIEKLMIO
Yaanutb (Delete) konnexkumio.

DELETE
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[MprHumnbl REST:

Standardized server interface

http://example.com/rapmepot/xkyprra 107

GET | 200 - OK («BoT Balla KypTKa»)
PUT | 201 - Created («CMoTpuTe He noTepAanTe GUPKY>)

GET | 400 - Bad request («<Bbl cnomanu 61pKy>)
GET | 403 - Forbidden («3T0 He Balla KypTKa»)

GET | 404 - Not Found («KypTKa He HanaeHa»)

GET | 500 - Internal server error («Y Hac nepepbiB>)
GET | 502 - Bad gateway («Bam B gpyroe oKoLlK0>)
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[Mpumepbl REST API

Google Translate

IN:

GET https://www.googleapis.com/language/translate/v2?
key=INSERT-YOUR-KEY&source=en&target=de&g=Hello%20world

OUT:

200 OK

{
"data": {
"translations": |

{
"translatedText": "Hallo Welt"

}
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[Mpumepbl REST API

PayPal

IN . https://api.paypal.com/vl/payments/payment

curl -v https://api.sandbox.paypal.
com/vl/payments/payment \ "transactions": [
-H "Content-Type:application/json" \ {
-H "Authorization:Bearer EMxItHE7Z14cMdkvMg-

" LA
£7¢c63GQgYZUSF]yPWKQIpsgQP" \ amount" : {

-d '{ "total":"7.47",
"intent":"sale", "Currency":"USD",
payer™:{ "details":{

"payment method":"credit card", . - N
"funding instruments": [ subtotal":"7.41",

{ "taX":HO-O:B",
"credit_card":{ "shipping":"0.03"
"number":"4417119669820331",
"type":"visa",
"expire month":11, by
"expire year":2018, "description":"This is the payment
"oyv2":"874",
"first name":"Joe",
"last name":"Shopper",
"billing address":{ ]
"linel":"52 N Main ST", }r
"city":"Johnstown",
"country code":"US",
"postal code":"43210",
"state":"OH"

transaction description."

}



[Mpumepbl REST API

PayPal

OUT:

200 OK
: "transactions": [
{

"id": "PAY-17S8410768582940NKEE66EQ", "amount": |
"create time": "2013-01-31T04:12:022", " ; " "
"update time": "2013-01-31T04:12:042", total®: "7.47",
"state": "approved", "currency": "USD",
"intent": "sale", "details®: {
"payer": { " n. wn "

"payment method": "credit card", e S 0.03%,

"funding instruments": [ "shipping": "0.03"
{ }
"credit card": { }
"type": "visa", "’ ' . B N ' .
"number": "xxxxxxxxxxxx0331", descrlptlon : This is the payment
"expire month": "11", transaction description.",
"expire year": "2018", "related resources":
"first name": "Joe", -
"last name": "Shopper",
"billing address": ({
"linel": "52 N Main ST",
"city": "Johnstown",
"State": HOH",
"postal code": "43210",
"country code": "US"



REST vs SOAP

REST

® ApPXMTEKTYPHbIM CTU/b
e XML, JSON, HTML, JPG, MP3...
e HTTP - 6a3a Bcen apXMTEKTYpbI

e K/l0YeBOE MOHATHUE - pecypcC

SOAP

CeMencTBO NPOTOKOJIOB
XML. Touka.
HTTP - TpaHCNOPTHbIM NPOTOKO/

KntodeBoe noHATHE - onepaumsa
(RPC)

17



Universita Facolta

della di scienze
Svizzera informatiche
italiana

Freedom of Choice

Freedom from Choice

SOA

SYMPOSIUM

Architectural Decision and AAs | REST WS-+ Architectural Decision and AAs | REST WS-*
= 0
Integration Style 1 AA AAs Transport Protocol TAR] 17 AR Transactions
‘ile [ WS-CAF
File Transfer waka [13) vy ;
Remote Procedure Call T( P v’ wlt-)(‘{mlf = 3
P ERAPCH SMTP v Service Composition 2 AAs s
ging IMS v WS-BPEL v
Contract Design MQ v Mashups
Contract-first BEEP v Do-it-yourself 7
Contract-last nor e Service Discovery 2 AAs
Contract-less Payload Format Z6AAY | TAA UDDI v
— XML (SOAP) v 7 Do-it-yourself v
Resgurce Identification XML (POX) Y Iuple‘me.uliol = - o—
Do-it-yourself XML (RSS) v E - &
URI Design JSON [10] v = = == .
"Nice™ URT scheme YAML & Total Number of Decisions, AAs | 10, ) 10, 25
MIN
No URI scheme 5::\'5 R I_:AW “Limited to only the verb POST
e ice Identifica - b
Resource Interaction Semantics ORI 7 7 :')':'K‘;"‘:I" dovelopment
Lq-REST (POST, GET only) WS-Addressing v ‘WSDL 20
_Hi-REST (4 verbs) Service Description T ARSIl ZAAS] ot standard
Resource Relationships Textual Documentation v o
Do-it-yoursell XML Schema Y Table 3: Technology Comparison Summary
WSD ‘
Data Representation/Modeling W A{): 18 v ‘
- - rehitectural Principle and Aspects 2 /e
ML Schers (18] Architectural Principle and Aspe REST ~WS.*
Do-it-vourself Reliability “Protocol Layering ves yes
w "_” PR [38] HTTP as application-level protocol v
Message Exchange Patterns WS-Reliability HTTP as transport-level protocol v
Request-Response ‘\‘ S-ReliableMessaging Dealing with Heterogeneity yes yes
One-Way - Browser Wars v
- Do-it-yourself E ise C Middlew:
Service Operations Enumeration AA — ] T .
By functional domain v i|1TpS‘ 7 7 wasse Couping, aapects covered yes,Z yes S
By non-functional properties and QoS v WS-Security ¥, Iif:;;::“"gf::mk Late Binding) ) ';
Bz ognninlional criterion (versioning) v Sarvics Beolution: .
Total Number of Decisions, AAs 810 § >10 Uniform Interface v
XML Extensibility v v
. —
“Optional Total Principles Supported 3

A Symposium 2008, Amsterdam
©2008 Cesare Pautasso

Table 2: Conceptual Comparison Summary Table 1: Principles Comparison Summary



floctonHcTBa REST

e [lpoLlle npakTM4eCKn BO BCEX OTHOLLUEHUAX
e [logaeprkKa HECKONIbKMX (POPMATOB JaHHbIX
e Jlyywasa MacluTabmupyemMocTb

e K>3LLUMPOBAHME MOXHO JIEFKO BCTPOMUTD
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floctonHcTBa SOAP

e WS-Security
e WS-Automatic Transaction
e WS-ReliableMessaging

o WS-*
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UHCTpyMeHTbl ana cosgaHma RESTful

cepBuUca

Ruby on Rails
Java Restlet
Python Django
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Uniform

1

Restlet

| ~
DWQ
Connector Application Router Finder Component Filter
? ZF ? Redirect zr ? Zr
Client Server VirtualHost Directory Guard Route

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 345
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http://shop.oreilly.com/product/9780596529260.do#tab_04_0
http://shop.oreilly.com/product/9780596529260.do#tab_04_0

// YahooSearch.java

import org.restlet.Client;

import org.restlet.data.Protocol;

import org.restlet.data.Reference;

import org.restlet.data.Response;

import org.restlet.resource.DomRepresentation;
import org.w3c.dom.Node;

/%%
* Searching the web with Yahoo!'s web service using XML.
*/
public class YahooSearch {
static final String BASE URI =
"http://api.search.yahoo.com/WebSearchService/Vi/webSearch";

public static void main(String[] args) throws Exception {

if (args.length != 1) {
System.err.println("You need to pass a term to search");

} else {
// Fetch a resource: an XML document full of search results
String term = Reference.encode(args[0]);
String uri = BASE_URI + "?appid=restbook&query=" + term;
Response response = new Client(Protocol.HTTP).get(uri);
DomRepresentation document = response.getEntityAsDom();

// Use XPath to find the interesting parts of the data structure

String expr = "/ResultSet/Result/Title";

for (Node node : document.getNodes(expr)) {
System.out.println(node.getTextContent());

}

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 347 23
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from datetime import datetime
from django.db import models

from django.contrib.auth.models import User

class Tag(models.Model):

name = models.SlugField(maxlength=100, primary key=True)

class Bookmark(models.Model):
user =
url
short_description

models

long description = models.
timestamp = models.
public = models.
tags = models.

models.
models.
.CharField(maxlength=255)

ForeignKey(User)
URLField(db_index=True)

TextField(blank=True)
DateTimeField(default=datetime.now)
BooleanField()

ManyToManyField(Tag)

from django.conf.urls.defaults import =
from bookmarks.views import x

urlpatterns = patterns('’,
(r'ausers/([\w-]+)/3%",

bookmark list),

(xr'ausers/([\w-]+)/tags/$", tag list),
(xr'ausers/([\w-]+)/tags/([\w-]+)/", tag detail),
(r'susers/([\w-]+)/(.%)", BookmarkDetail()),

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 355
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from
from
from
from
from

def

bookmarks.models import Bookmark
django.contrib.auth.models import User
django.core import serializers
django.http import HttpResponse
django.shortcuts import get object or 404

bookmark list(request, username):

u = get object or 404(User, username=username)

marks = Bookmark.objects.filter(user=u, public=True)
json = serializers.serialize("json", marks)

return HttpResponse(json, mimetype="application/json")

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 358 95
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class BookmarkDetail:

def _call (self, request, username, bookmark url):
self.request = request
self.bookmark url = bookmark url

# Look up the user and throw a 404 if it doesn't exist
self.user = get_object_or_404(User, username=username)

# Try to locate a handler method.
try:
callback = getattr(self, "do %s" % request.method)
except AttributeError:
# This class doesn't implement this HTTP method, so return
# a 405 ("Method Not Allowed") response and list the
#allowed methods.
allowed methods = [m.1lstrip("do ") for m in dir(self)
if m.startswith("do ")]
return HttpResponseNotAllowed(allowed methods)

# Check and store HTTP basic authentication, even for methods that
# don't require authorization.
self.authenticate()

# Call the looked-up method
return callback()

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 361
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def do GET(self):
# Look up the bookmark (possibly throwing a 404)
bookmark = get object or 404(Bookmark,
user=self.user,
url=self.bookmark url

)

# Check privacy
if bookmark.public == False and self.user != self.authenticated user:
return self.forbidden()

json = serializers.serialize("json", [bookmark])
return HttpResponse(json, mimetype="application/json")

Leonard Richardson, Sam Ruby. RESTful Web Services, p. 362 27
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be3onacHocTb B REST

e AyTeHTUdUKauMA: ToKeHbl (OAuth)
e [lepenaBaembie gaHHble: HTTPS

e AHOHMMHOCTb: JIYKOBaA MapLipyTm3aums
(MOMHUM O NPMHLMNE NMPO3PaAYHOCTH)
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