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REST

MaTepI/Ia.TI u3 BI/IKI/IHQI[I/II/I — CBO60[[HOfI OHIUKJIOIIEe AU

REST (ot auri. Representational State Transfer — «Iepegada penpe3eHTaTHBHOTO COCTOSHUS »
WIN «IlepeJladya ,,CaMOOIMChIBAEMOTO“ COCTOSIHUSA») — apPXUTEKTYPHBIH CTUJIb B3aMMOZEUCTBUS
KOMITOHEHTOB pPacIIpe/IeJIEHHOTO MpPUIoKeHus B cetu. Ipyrumu cimoBamu, REST — sT0o Habop
IPaBWJI TOTO, KaK IMPOTPAMMMUCTY OpPraHU30BaTh HAMMCAHUE KOJA CEPBEPHOrO NPUJIOKEHUS,
4yTOOBI BCE CHUCTEMBI JIETKO OOMEHHBAIMCh [JAHHBIMU U TPWIOXKEHHE MOXKHO ObLIO
MaCHITa6I/IpOBaTI>[1]. REST mpexacraBiaser cobOH  COTJIaCOBaHHBIM HA0Op OTpaHUYEHUH,
VYUTBHIBAEMBIX NMPU IIPOEKTUPOBAHUU PaCIpPeeIEHHON runepMeaua-cucTreMbl. B onpeieIeHHbIX
cryvyasx (MHTepHeT-Mara3uHbl, TOMCKOBBIE CHCTEMBI; IIPOYNE CUCTEMbI, OCHOBAHHbIE HA JIAHHBIX)
5TO NPUBOJUT K IOBBIIIEHUIO IPOU3BOAUTEIBHOCTH U YIIPOILIEHUIO APXUTEKTYphl. B mmpoxom

[ymourumy)

CMBICJIE komnoHeHThI B REST B3amMojielicTBYIOT Hamojio0ne B3anMMOJIENCTBUS

KJIMEHTOB U cepBepoB Bo Becemupnoii mayrune. REST saBiisieTcst aibTepHATUBOU Rpcl2],

B uHTEpHETE BHI30B y/IAJIEHHON MPOLIEAYPHI MOXKET IPEeACTaBIATh co00i1 06prunbIl HTTP-3ampoc
(o6pruro GET wmimm POST; Takoii 3ampoc HaswiBaloT «REST-3anpoc»), a HeOOXOAUMbIE JaHHBIE
Ilepe/IaloTes B KadecTse mapaMeTpos samnpocal3ii4l,

s BeO-ciry:x0, moctpoeHHbIX ¢ yuéToM REST (TO ecTh He HapyIIAIIUX HAKIAJbIBAEMBIX UM
orpaHuYeHui), npuMeHsIoT TepMmuH « RESTful».

B ornmume ot Beb-cepBucoB (BebO-ciry:x0) Ha ocHOBe SOAP, He CyIIecTByeT «OMHUIIUATBHOTO»
crangapra A RESTful Be6-API. [Tesio B ToM, uto REST siBisieTcs apXUTEKTYPHBIM CTHJIEM, B
TO BpeMA Kak SOAP asisgerca nporokosoMm. Hecmorpsa Ha To, uto REST He ABjisgerca craHzapToM
cam 110 cebe, 6ospuHCTBO RESTful-peanuszanuii ncmonb3yrT Takue craugaptel, kak HTTP, URL,
JSON u, pexxe, XML.
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Ccbinku

HNcropua repmuHa

XoTs MaHHaAs KOHIIEIIUS JIEKUT B caMOU OcHOBe BcemupHOU maytwHbl, TepMuH «REST» ObLI
BBeZIEH Poem ®OuiauHroM, OJITHUM M3 co3aaTesiell mpoTokosia « HTTP», sumb B 2000 rony[4]. B
CBOEU JIUCCEPTAIIUU «ApXumexmypHbsle cmuau u du3ailH cemesvlx NPOSPAMMHBLX apxumexmyp»
(«Architectural Styles and the Design of Network-based Software Architectures»)5] B
KanudopHuiickom yHUBepCUTETE B HpBaﬁHe[S] OH TIO/IBEJI TEOPETHUUYECKYI0 OCHOBY IO CIIOCOO
B3aMMOJIEMCTBUS KJIWEHTOB U cepBepoB BO BcemupHOU mayTuHe, abcTparupoBaB ero M Ha3BaB
«Tepefauel Ipe/icTaBUTENIbHOTO cocTostHUsI» («Representational State Transfer»). ®uwagunr
OIMCaJT KOHIIEMITUIO MOCTPOEHUS paCIIPeNeIEHHOTO PUJIOKEHU, TPU KOTOPOU KaxK/bIN 3aIpoc
(REST-3ampoc) KJIWEHTa K CEPBEPY COZEPKUT B cebe ucUepHbIBalONMyl0 WHGOPMAIUI0 O
J)KeJlaeMOM OTBeTe cepBepa (3KejaeMOM ITIpe/ICTaBUTEJIBHOM COCTOSIHUH), M CepBep He 00s3aH
COXPaHATh NHQOPMAIIHIO O COCTOSHUY KJINEHTA («KJIUEHTCKOU CeCCUU»).

Ctwis «REST» pasBuBasicsa mapauienpHo ¢ « HTTP 1.1», pazpaboTtaHHbIM B 1996—1999 TO/1aX,
OCHOBBIBasich Ha cytectBytomeM aqu3ariie « HTTP 1.0», paspaboranHom B 1996 ro,zny[(’].

CsoiicTBa apxurekrypbl REST

CBoMCTBa apXUTEKTYPHI, KOTOPBIE 3aBUCAT OT OTPAaHUYEHNH, HasT0KeHHBbIX Ha REST-cucreMsr:

= [1pon3BOANTENBHOCTb: B3aUMOAENCTBNE KOMMOHEHTOB CUCTEMbI MOXET ABNATLCA
AOMUHUPYIOLLMM (haKTOPOM NPOU3BOAMTENBHOCTU U 3P(EKTUBHOCTM CETU C TOYKN 3PEHUA
nonb3oBaTens;

= MacwTtabupyemocTb gsa obecrneyeHmAa 60bLLOro Yncna KOMNOHEHTOB U B3auMOOENCTBUN
KOMMOHEHTOB.
Poii ®uiiuHr (0AWH U3 IJIaBHBIX aBTOPOB cnenudukanuu mpotokosia HTTP) onuceiBaeT BIusHIe
apxutekTypbl REST Ha MacmtabupyemMocCTh CIeAYIOIUM 00pa3oM:

= [lpocToTa yHUHPUUMPOBAHHOIO NHTEPIENCa;

= OTKPbITOCTb KOMMNOHEHTOB K BO3MO>XHbIM U3MEHEHWAM O/1A YAO0BETBOPEHNA
N3MeHALWMXCA NoTpebHocTen (gaxke npm paboTaroLemM NPUNOXKEHUN);

= |_|p03p8.‘-IHOCTb cBAsen MeXay KOMNoOHeHTaMn CUCTEeMbIl O/1A CePBUCHbLIX cny>+<6;

= [lepeHOCMMOCTb KOMMOHEHTOB CUCTEMbI MYTEM NepeMeLleHnA NPOrpaMMHOro Koaa BMecTe C
LOaHHbIMU;

= Hapgé>XHocCTb, Bblpa>karoulaAacA B yCTOI7I‘-IVIBOCTVI K OTKa3aM Ha ypoBHE CUCTEMbI NP Halmn4mnm
0TKa30B OTAESIbHbIX KOMMOHEHTOB, COEANHEHNN NN ,El,aHHbIX.[S]

Tpe6oBanusa k apxurexkrype REST

Cy1iecTByeT IATH o6s3atenpabix 78] OTPaHUUYEHUH ]IS TTOCTPOeHUsi pactpesiesieHHbIXx REST-
MIPUJIOKEHUH 110 q)I/IJI,III/IHI‘y[?’][g] U OTHO HeoOs3aTeJIbHOE.

HaxagpiBaemble orpaHUYeHUsA ONPEEIAI0T paboTy cepBepa B TOM, KaK OH MOKeT 00pabaThIBaTh
¥ OTBEYATh HA 3aIPOCHI KJIIMEHTOB. /[elicTBys B paMKaX 3THUX OrPAaHUYEHHUH, CUCTEMA IPUOOPETAET
TaKWe JKeJIaTeJbHbIE CBOMCTBA KaK IPOU3BOAUTENIBHOCTh, MAaCIHITa0UPyeMOCTh, IIPOCTOTA,
CIIOCOOHOCTH K U3MEHEHUAM, IEPEHOCUMOCTD, OTC/IEKUBAEMOCTh U HA/IEXKHOCTb.


https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D0%B4%D0%B8%D0%BD%D0%B3,_%D0%A0%D0%BE%D0%B9
https://ru.wikipedia.org/wiki/HTTP
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%84%D0%BE%D1%80%D0%BD%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D0%B2_%D0%98%D1%80%D0%B2%D0%B0%D0%B9%D0%BD%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%B5%D0%BD%D1%82_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/HTTP_1.1
https://ru.wikipedia.org/wiki/HTTP
https://ru.wikipedia.org/wiki/1996_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D0%B4%D0%B8%D0%BD%D0%B3,_%D0%A0%D0%BE%D0%B9

Ecim cepBuc-npwiIoKeHHe HapyllaeT .11000e W3 3TUX OTPAHUUYHUTEIBHBIX YCJIOBHH, JTAHHYIO
CUCTEMY HeJIb35 CUUTATh REST-cucremoiit3].

O06s13aTeIbHBIMU YCIIOBUAMHU-OTPAaHUYECHUAMMN ABJIAIOTCA:

1. Moaenb KnueHT-cepBep

[TepBpIM OrpaHUYEHHEM, IPUMEHUMBIM K THODHUZHONH MOJENU, SABJAETCA IPUBEJIEHHE
apXUTEKTYPhl K MOJIEJIN KJIUEHT-cepBep. PazrpaHudeHne moTpebOHOCTEH SABJAETCSA MPUHITUIIOM,
JIeKallUM B OCHOBe JIAaHHOTO HaKJajbiBaeMoro orpaHudeHusa. OThesieHue TMOTPeOHOCTU
nHTepdelica KJIMeHTa OT IOTPeOHOCTeH cepBepa, XPaHAIIEro IAHHbIE, ITOBBIIIAET IEPEHOCUMOCTh
KO/la KJIMEHTCKOTO NHTepdelica Ha JipyTrue IIaTGOpMBbl, a yIPOII[eHNe CEPBEPHOU YaCTU yIy4IlIaeT
Macmtrabupyemocts. Haubosibiiee ke BiUsAHUE HAa BCEMHUPHYIO MAyTHHY, MOXKAIYH, UMeeT caMo
pasrpaHUuYeHne, KOTOPOE ITO3BOJISET OT/IeJIbHBIM YaCTsM Pa3BUBAThCA HE3ABUCHMO JIPYT OT JIPYTa,
o//IEpP>KUBasi MOTPEOHOCTU B Pa3BUTUHM MHTEPHETA CO CTOPOHBI Pa3JIMIHBIX OpFaHHSaHHﬁ.[S]

2. OTcyTCcTBME COCTOAHUA

[TpoTOKOJI B3aUMOJIEUCTBUSA MEXKAY KJIUEHTOM M CEPBEPOM TpeOYeT COOJIIONEHUs CJIEAYIOIIETO
YCJIOBUSA: B IEPUO/, MEXK/Ty 3aIIpOCAMHU KJIMEHTa HUKaKasA HHGPOPMAIUI O COCMOSHUU KAueHma Ha
cepBepe He xpaHutcs (Stateless protocol wiau «mpoTtokos 6e3 coXpaHEHUSI COCTOSHUS»). Bce
3aIpPOCHI OT KJIMEHTA JIOJKHBI OBITH COCTABJIEHBI TAK, YTOOBI cEpBEp MOJIYUHJI BCIO HEOOXOAUMYIO
WHOOPMAaIHIO I BBIOJHEHUA 3ampoca. CocmosiHue ceccuu TIPU 3TOM COXPaHsIeTCs Ha CTOPOHE
xnentalsl, Nuadopmanusa o COCTOSSHUU CECCHU MOXKeT OBITh IepeaHa CepPBEPOM KaKOMY-JIHM00
IpyroMy cepBucy (Hampumep, B Ciay:k0y 0a3bl JJaHHBIX) AJIA MOAJAEP:KAHUS YCTOWUUBOTO
COCTOSIHUS, HAIPUMep, Ha IIepUOJ] YCTAaHOBJEHHA ayTeHTUUKanuu. KiIneHT WHHUIUHPYET
OTIIPaBKy 3aIIPOCOB, KOT/Ia OH FOTOB (BO3HUKAaET HeOOXOIMMOCTD) IIEPEUTH B HOBOE COCTOSTHHUE.

Bo BpeMsi 06pabOTKM KJIMEHTCKUX 3alPOCOB CYUTAETCS, YTO KJIUEHT HAXOJUTCA B Nepexo0HOM
cocrmostHuu. Kaxkzoe oTAesbHOE COCMOosHUEe NPUAOXCeHUSl TPEJCTaBIeHO CBA3AMH, KOTODPbBIE
MOTYT OBITh 33/IeICTBOBAHBI IIPU CJIEAYIOIIEM OOpaIieHUH KJINEeHTa.

3. KawupoBaHue

Kak u Bo BcemMupHOU mnayTwHe, KJIMEHTHI, a TaKKe IMPOMEKYTOUYHBIE Y3JIbl, MOTYT BBIIIOJHATH
KAIIINPOBAHUE OTBETOB cepBepa. OTBETHI cepBepa, B CBOIO OUYEPEb, JOIKHBI UMETh SIBHOE HJIN
HesIBHOEe O0O3HAUEHWE KaK KOIIUPyeMble WM HEKIIIUPYeMble C IEJIbI0 IIPEIOTBPAIEHUS
MIOJTyYeHUsI KJIMEHTAMU YCTAPEBIINUX WJIM HEBEPHBIX JJAHHBIX B OTBET HA IMOCJIEAYIOININE 3aIPOCHI.
[IpaBuIbHOE HCIIOJIb30BAHHE KAIIUPOBAHUA CIIOCOOHO YAaCTUYHO HJIM IIOJTHOCTHIO YCTPAHUTH
HEKOTOpbIe TIPOOJIEMBbl  KJIMEHT-CEPBEPHOTO  B3aUMOJEUCTBUA, €I1€ OOJIbIlle  TOBBIMIAs
IIPOU3BOJIUTETLHOCTD U MACIITAOMPYEMOCTh CUCTEMBI.

4. EauHoo6pa3ue nHrepoenca

Hannuue yaudunupoBanHoro nunrepdelica sapisfercsa GyHAaMeHTaJIbHBIM TpeOOBaHNEM Au3aiiHa

REST-cepBHCOB[3]. YaudunupoBaHHble uHTep@enchl MO3BOJAIT KaXKAOMY U3 CEPBUCOB
pa3BUBAThCSA HE3ABUCUMO.

K yaudunuposanHpiM HHTepdeiicaM NpebABIAI0TCA CeAyIolye JeTbipe OrpaHMYUTEIbHBIX
yenosusalolll:
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NpenTnduranusa pecypconB

Bce pecypcenl uzpeHTU@UIUPYIOTCA B 3ampocax, HampuMmep, ¢ ucnosab3oBanueM URI B nHTEepHET-
cucteMax. Pecypchl KOHIENTyaJbHO OTZAEJIEHBI OT IIPEJICTAaBJIEHUI, KOTOpPble BO3BPAIIAIOTCA
KIneHTaM. Hampumep, cepBep MOXKeT OTChUIATh JIaHHBIE U3 0as3bl MaHHBIX B Buae HTML, XML
nin JSON, HU OZJUH U3 KOTOPBIX HE ABJIAETCA TUIIOM XpaHEeHUsA BHYTPH cepBepa.

MaHuUmyJaAIUsa pecypcaMu uepes npeacTaBjieHue
Ecnu kjMeHT XpaHUT TIpeACTaBJeHHE pecypca, BKJIOYas MeTaJlaHHble — OH 00saj1aeT
JlocTaTouyHOM nHbopManuen s MoauduKaIuyu Wik yaajaeHusa pecypcea.

«CaMmoonuchIBaeMbie» COOOIIeHUA
Kaxkmoe coolliieHre COMep:KUT JOCTAaTOUHO HHGOPMAIIUH, YTOOBI MOHSTh, KAKUM 00pa3oM ero
obpabaTteiBaTh. K mpumepy, obpaboTuuk coobmienus (parser), HEOOXOAUMBIA AJIs U3BJIEUEHUS

JTAaHHBIX, MOXKeT OBITh YKa3aH B CIIUCKE MIME-Tumosl3].

I'unepmeana Kak cpeacTBO u3MeHeHusA cocroaHus npwio:keHus (HATEOAS)
KiineHTBl M3MEHSAIOT COCTOSIHHME CHCTEMBI TOJIBKO uepe3 JeWCTBUs, KOTOpble JANHAMUYECKU
ompezieJieHbl B THUIIEpMeZUa Ha cepBepe (K MpuMepy, TUIEPCChUIKU B Tumeprekcte). Vckiogas
IIPOCThIe TOUKHU BXOJIa B IIPUJIOXKEHUE, KJIUEHT He MOKET IPEAIIOIOXKUTh, YTO JOCTYIIHA KaKasa-TO
orepanys HaJl KaKUM-TO PECypcoM, ecau He MoJydrs MHopManuio 06 5TOM B MPEABIAYIIUX
3ampocax K cepBepy. He cymiectByeT yHHBepcasbHOTO (popMaTa AJjisd MPefOCTaBJIeHUS CCHLIOK
mexy pecypcamu, Web Linking (RFC 5988 -> RFC 8288) u JSON Hypermedia API Language (htt
ps://tools.ietf.org/id/draft-kelly-json-hal-03.txt) Apxusnas komus (https://web.archive.org/web/
20140627002807/https://tools.ietf.org/id/draft-kelly-json-hal-03.txt) or 27 wuioHa 2014 Ha
Wayback Machine siBnsioress ABymMs momysisspHbIMu hopMaTamu mpeiocTaBiaeHus ccbiok B REST
HYPERMEDIA cepBucax.

5. Cnom

KitmeHT 006BI9HO HE CIOCOOEH TOYHO OIPEAETUTD, B3AUMOJEUCTBYET JIU OH HAIIPSIMYIO C CEPBEPOM
WIN K€ C IPOMEXKYTOUHBIM Y3JI0M, B CBSA3HU C MEPAPXUUYECKON CTPYKTYPOU cered (mospasymeBas,
YTO Takas CTpyKTypa obpasyeTr cisioun). IIpruMmeHeHHE NTPOMEKYTOUHBIX CEPBEPOB CIIOCOOHO
IIOBBICUTh MACIITAaOUPYEMOCTh 3a CUET OalaHCUPOBKUA HArpy3KM ©  PacIpefesIEHHOTO
KAIIUPOBaHUA. [IpOMeKyTOUHbIE Y3JIbl TaK:Ke MOTYT IMOAYUHATHCSA IOJUTHKE 0€30IacHOCTH C
11eJ1b0 obecrieyeHUs KOHGUIEHI[UATbHOCTH HH(bOpMaHHH[12].

6. Koa no Tpe6oBaHuio (Heob6A3aTesiIbHOE OrpaHU4YeHue)

REST moskeT mO3BOJIUTh PACHIUPUTh (PYHKITMOHAJIBHOCTh KJIMEHTA 3a CYET 3arpy3Kd Koja ¢
cepBepa B BHJI€ aNIUIETOB WM CKPUNTOB. PUIJUHT yTBEPXKAAET, YTO JIONOJHUTEJIBHOE
OrpaHWYEHVE IIO3BOJIAET IIPOEKTUPOBATH  ApPXUTEKTYPY, IOAJEPKUBAIOIIYI0 KeJIaeMyIo
(GYHKIIMOHAIIPHOCTD B O0IIIEM CITy4yae, HO, BO3MOXKHO, 3a NCKJIIOUEHNEM HEKOTOPBIX KOHTEKCTOB.

ITpenmyigecrsa

Poii ®UAAUHT yKa3blBajl, YTO NPUIOKEHHUA, He COOTBETCTBYIOIIME HPUBEAEHHBIM YCJIOBUAM, He
MOTYT HasbiBaThca REST-npuoxkenusamu. Eciu ske Bee ye10BUsA coOJII0IEHb, TO, IO €0 MHEHHIO,
IPHJIOKEHHE MOJIYIHT coIeAytomue npenmymectsal31lo];
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Hapé>XHocTb (3a CHET OTCYyTCTBMA HEOHXOAUMOCTU COXPAHATL MHCPOPMALIMIO O COCTOAHUN
KNMEeHTa, KOoTopas MOXEeT ObiTb yTepAHa);

[Mpom3BOOMTENBHOCTD (3a CYET NCNOMb30BAHNA KILLA);
MacwTabnpyemocTb;

[Mpo3payHOCTb CUCTEMBbI B3auMoaencTBnA (0CO6eHHO HeobxoamMmana anA NPUIOXKEHNN
o6Ccny>XXnBaHuA ceTu);

[MpocToTa MHTEPGENCOB;
[MopTaTMBHOCTbL KOMMNOHEHTOB;
JIErkocTb BHECEHUA U3MEHEHUI;

CnocobHOCTb 3BONKOLMOHMPOBATD, NpUcnocabnneafchk K HOBbIM TpeboBaHMAM (Ha npumepe
BcemupHOM nayTuHbl).
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