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PykoBoacTtBo no REST API

Y10 Takoe REST?

ApxutekTypa REST onucbiBaeTCs LWWECTbIO OrPaHNYEHNAMN. TN OrPaHNYEHNS, MPUMEHUTESNIbHO K
apXMTeKType, NepBoHavYanbHO bbinn npeactasneHsl Poem dunanHrom (Roy Fielding) B ero
[OKTOPCKOW guccepTaunm n onpenensoT ocHoBbl RESTful ctuns.

LLlecTb OrpaHu4YeHun:

EnvHbIn MHTEepdhenc

EoVHbIA nHTepdec onpeaensieT nHTepdenc Mexay KIMeHTaMm 1 cepeepamin. 3To yNpoLlaeT
OTOENseT apXUTEKTYPY, KOTOpPas NMO3BONSET KaXKAOW YacTU pa3BMBaTbCA CAMOCTOSATE/bHO. YeTbipe
NpUHLMNa eANHOro nHTepdenca:

OcHoBaH Ha pecypcax

OToenbHble pecypcbl OnpefensanTca B 3anpoce, oas Yyero ucnosbzyetcs URI, Kak naeHTudukaTopsl
pecypcoB. CaMmy pecypcCbl KOHUENTYyaslbHO OTAEe/NeHbl OT NpeAcTaB/IeHUIA, KOTOPbIE BO3BpaLLaloTCA
KNIMeHTY. Hanpumep, cepeep He 0TNpaBAseT cBoto 6a3y AaHHbIX, a, CKopee, HekoTopble HTML, XML
nnn JSON, KkoTopble NpeacTaBnseT HeKoTopble 3anncy B 6a3e AaHHbIX, HAaNpUMep, Ha PUHCKOM
A3blke 1 B UTF-8, B 3aBUCUMOCTM OT AeTasien 3anpoca 1 peannsauunm cepsepa.

MaHunynaumm Hap, pecypcaMu Yepes npencraslieHus

Korga nosnb3oBaTesib MeeT NpeAcTaB/IeHe 0 Pecypce, B TOM YUC/IE O CBS3aHHbIX MeTaaHHbIX, OH
MMeeT LOCTAaTOYHO UH(OPMALIMKN LN U3MEHEHUS WAV YAANIEHUS pecypca Ha CepBepe, eC/n Y Hero
€CTb Ha 3TO pa3peLleHne

CamMopoKyMeHTUpyeMble coobLLeHus

Kaxxpoe cooblieHne COpepXXnT 4OCTaTOYHO UHGOPMaLUN A58 ONUCAHMA TOr0, KakK ero BbiMOJHUT.
Hanpumep, Bbi3bIBaEMbIN Mapcep MOXET OMUCLIBAaTbLCA C noMoulbio Internet media type (Tak xe
M3BeCTHbIM Kak MIME) OTBeTbl TakXe SIBHO YKa3blBalOT Ha UX CNOCOBHOCTb KelwmnpoBaTh.

Hypermedia as the Engine of Application State (HATEOAS)

KnueHTbl NpefoCTaBAsAOT CTaTycC Yepes coaepxumoe body, napameTpbl CTPOKM 3anpoca, 3aro/i0BKM
3anpocoB v 3anpawmneaembln URI (MMS pecypca). 9To Ha3bliBaeTCs runepmenmna (MM rmnepccbiiky ¢
rMNepTeKCcToM)

Hapsgy ¢ npuBefeHHbIM Bbilwe onucaHnem, HATEOAS Takxxe 03Ha4vaeT, 4yTo, B C/y4ae
HeobxoOUMOCTH CCbINIKM COAEPXKaTCA B Tesle 0TBeTa (MM 3aronoBkax) ansa nopaep>xku URI
n3BNeYeHns camoro obbekTa Uam 3anpoLleHHbIX 06BbeKToB. [1o34Hee, Mbl 3aTPOHEM 3Ty TeMy
rnybxe.

EonHbIN nHTEpdENC Tak e 03HavaeT, 4To ntbon REST cepBuc ponxeH obecneymsaTtb €ro
(pyHOaMeHTaNbHbIA AN3alH.
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OTcyTcTBUEe cocToAHUM (Stateless)

Tak kak REST 370 akpoHuM ansa REpresentational State Transfer, oTcyTCTBME COCTOAHMI SBASETCA
BaXXHOW YepTon. Taknum 0b6pa3om, 3TO 3HAYMT, 4TO Heobxoamnmoe cocTosaHue ans obpaboTkm 3anpoca
COAEPXNTCA B CaMOM 3anpoce, nnmbo B pamkax URI, napameTpax CTPOKMK 3anpoca, Tena uam
3aronioBkax. URI yHUKabHO NAEHTUMULNPYET PeCypc, U TENO COOAEPXKMUT COCTOSHME (MK
M3MeHeHue COCTOSHMA) 3TOro pecypca. 3aTeM, Nnocsie Toro, Kak cepeep 3asepwunt 0bpaboTKy,
COCTOSIHME NN €ro YacTb(Kn) oTAAETCA 06paTHO KAMEHTY Yepes 3aro/ioBKW, CTaTyC 1 TeNo OTBETa.

BONbLWNHCTBO 13 HAC, KTO Obl1 B 3TOM OTPAC/K, MPUBLIKAN K MPOrPaMMNUPOBaHNI0 B KOHTENHEpE,
KOTOpbIN OaéT HaM noHaTue «Ceccus, KoTopas NoaaepXMBaeT COCTOsHNE HECKONbKUX HTTP
3anpocos. B REST, KNMeHT 40JIKeH BKJIHOYATb BCIO MHOPMaU MO 419 cepBepa A1 BbIMOJIHEHMNS
3anpoca, no Heobxo4MMOCTN NOBTOPHO OTNPABAAA COCTOAHNE, €C/IN 3TO COCTOSHNE LO/IKHO
0XBaTblBaTb HECKOJIbKO 3anpocoB. OTCYTCTBME COCTOAHUN obecneynBaeT 60NbLLYIO
MacWTabupyeMocTb, TaK KaK cepBep He OO/KEH NoadepXnBaTb UM obLaTbCa Yepes COCTosHNE
ceaHca. Kpome Toro, 6anaHCMpOBLLMKY Harpy3kn He Nnpnaétcs 6eCnoKonThLCA 0 CBA3AHHOCTY CeCcum
N CUCTEMBI.

Tak B 4EM paszfimyme Mexay COCTOSIHUEM U pecypcoM? COCTOSHME UM COCTOSIHME MPUIOXKEHUS, 3TO
TO, 4TO cepBep 3a60TUTCS BbIMOAHUTL 3aNpPOC A4S NONYYEHUS OaHHbIX HEOOXOAUMBIX 15 TEKYLEN
ceccum unm 3anpoca. PecypcHoe coCcTosiHUe, MK pecypc, 3To AaHHbIE, KOTOPbIE ONpeaensoT
npefcTaB/eHne pecypca, Hanpumep, JaHHbIe XpaHsaLmecs B 6a3e JaHHbIX. PaccMoTpuM cocTosHME
MPUNOXKEHUS KAK AaHHbIE, KOTOPbIE MOTYT BapbMpPOBAThLCS B 3aBUCUMOCTU OT KAMeHTa U 3anpoca. C
LIPYroi CTOPOHBI, COCTOSIHME PECYPCOB MOCTOSHHO MO KaXXI0MY KJIMEHTY, KOTOPbI/ 3anpallnBaeT
ero.

Kaxablin BCTpeyan npobnemy ¢ kHonkon «Ha3zan» B CBOEM Beb NpusioxxeHmu, Korha oHo BegeT cebs
Nno-pa3HOMY B OOHOW TOYKE, MOTOMY YTO OXWUAAJUCb OeACTBMA B ONpefeneHHOM nopaake? Takoe
NPONCXOANT, KOra HapyLUeH NPUHUMUN OTCYTCTBMSA COCTOAHWUIA. ECTb cnyvau, korfa He cobnofaeTcs
NPUHLMIM OTCYTCTBUSA COCTOAHMI, Hanpumep, three-legged OAuth, orpaHnyeHune ckopocTu Bbi3oBa API
n 7.4. O4HaKO, NPUIOXKNUTE MaKCUMYM YCUANIA, 4TOBbI COCTOSAHNE MPUNOXEHNUS HE 3aHUMAJIO
HECKOJ/IbKO 3aMpoCOoB K BalleMy CEPBUCY.

KewupoBaHue otseta (Cacheable)

Kak n B World Wide Web, KnMeHT MOXXeT K3LMpOBaTb OTBETLI. TakMM 06pa3oM, 0TBETbI ABHO MK
HesiIBHO onpeaensT cebs Kak KelwmpyeMble UM HeT, A9 NpegoTBpaLleHns NOBTOPHOMO
MNCNOJIb30BaHMA KIMEHTAMW YCTapEBLUMX NN HEKOPPEKTHLIX AaHHbIX B OTBET Ha AasbHenwune
3anpocChl. XOPOLLO CNPOEKTUPOBAHHOE K3LIMPOBaHME YaCTUYHO WM MOJIHOCTLIO YCTPaHSAET
HEKOTOpbIE KJINEHT-CEPBEPHbLIE B3aNMOLENCTBUS, CMNOCOBCTBYA AasibHeNLWwen MacliTabupyemocTn n
NPON3BOAMNTENLHOCTMW.

KnuenT-cepBep (Client-Server)

EnvHbIN MHTEpdenc oTAeNseT KANEHTOB OT CEpPBEPOB. PasneneHne nHTephencoB 03HavyaeT, YTo,
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HanpuMep, KINEHTbl He CBA3aHbl C XPaHEHNEM [aHHbIX, KOTOPOE OCTAETCA BHYTPM KaXXa0ro
cepBepa, Tak YTo MOBUIBHOCTb Kofla KNIMeHTa yayudlaeTcs. CepBepbl He CBS3aHbl C MHTepthencom
Nosb30BaTENS U COCTOSIHUEM, TaK YTO CepBepbl MOryT ObITh NpoLLe 1 MacwTabupyembl. Cepepbl 1
KJVEHTbI MOryT OblTb 3aMeHsieMbl U pa3pabaTbiBaTbCs HE3ABUCKMO, NOKa UHTEPGENC He
N3MeHseTCs.

MHoroypoBHeBas cuctema (Layered System)

O6bIYHO KJIMEHTbI HE MOTY CKa3aTb — OHW MOAKJ/IOYEHbI HAMPAMYIO K CepBepy uan obLiatoTcs Yyepes
nocpenHunka. NMpomexxyToYHbIN CEPBEP MOXKET YNYYLNTb MaclTabnpyemMmocTb cucTeMbl, obecneymsas
6a/laHCUPOBKY Harpy3ku 1 npeaocTaBnsa obwuin kaw. Cnom TakXe MOryT 0TBeYaTb 3a MOUTUKY
6e3onacHoCTH.

"Kon no TpeboBaHuio" (Code on Demand - onuMoHanbHO)

CepBepbl MOryT BPEMEHHO PaCLLUMPATL UK HAaCTpamBaTh YHKUMOHANIbHOCTb KJIMEHTa, NepefaBas
€My NIOTUKY, KOTOPYIO OH MOXKET UCMONHATL. Hanprumep, 3To MOryT 6biTb CKOMMUANPOBaHHbIE Java-
annneThbl N KIWEHTCKME CKPUNTHI Ha Javascript

Cobntogasn 3Tn orpaHnYeHns, n, Takum obpasom, npuaepxmnsascb RESTful apxntekTypsbl, Mbl
No3BO/IEM pacnpeaeneHHon cucteme noboro Tmna nMeTb Takme CBOMCTBA Kak:
NPON3BOANTENBHOCTb, PACLUMPAEMOCTb, MPOCTOTa, 0OHOBNSEMOCTb, MOHATHOCTb, MOPTATUBHOCTL U
Ha[EXXHOCTb.

3aMeyaHue EgMHCTBEHHBIM HeobA3aTeNbHbLIM OrpaHu4yeHnem ans RESTful apXxuTekTypbl — 3T0 «KoA
no TpeboBaHMo». ECAn cepBnC He NpoxoanT rno NbbiM ApYrum yCNoBUSM, TO €ro COBEPLLEHHO
TOYHO HeNb3a Ha3BaTb RESTful.

CoBeTbl no REST API

byab 1o RESTful nnn HeT (B COOTBETCTBUM C LLIECTLIO OFPaHNYEHUAMU, ONUCaHHBIMKN paHee), BOT
HECKONIbKO peKoMeHA0BaHHbIX REST KoHLenumin, KoTopble NOMOryT NOCTPOMTL Boslee xopoLune u
ynobHble cepBUChI:

Ncnonb3yute HTTP-rnaronsbl, 4ToObI Balum 3anpocbl UMeNN NOHATHOE 3HaYeHue

Monb3oBaTenn APl 0O/KHBI UMEeTb BO3MOXXHOCTb OTMNpPaBnATb KomaHgbl GET, POST, PUT n DELETE,
4TO 3HAYUTEJIbHO MOBbILIAET ACHOCTb TOr0, YTO AesaeT 3anpoc.

Kak npaBuno, YeTbipe 0CHOBHbIX HTTP-rnarona ncnonib3yoTca cnegyowmm obpasom:
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MpoYnTaTb KOHKPETHbIA pecypc (Mo MAeHTUGUKaTopy) nan Habop pecypcos

PUT

OBHOBUTb KOHKPETHBIA pecypc (Mo naeHTUduKaTopy) nian Habop pecypcos. Takxxe MoXeT
NCMNO0JIb30BaThCS A CO3[aHUSA OMpeaeseHHOro Pecypca, ec/in MAeHTUHNKATOP pecypca U3BecTeH
3apaHee

DELETE

YOannTb KOHKPETHbIN pecypc no naeHTuhukaTopy

POST

Co3naTb HOBbIN pecypc. TakXXe yHMBepCasibHOe OeCTBNe ONS onepauunin, KOTopble He BNUCbIBAOTCA
B Apyrue Kateropuu

MpumevaHune

GET-3anpochl He f0/KHbI U3MEHATb AaHHble 6a30BbIX PeCcypcoB. Mpu 3TOM MOXXET BbIMOJHATLCA
OTC/IeXMBaHMe, NpmBoasLLee K 0OHOBNEHMIO AaHHbIX, HO aHHble pecypca, UAEeHTUPULUPOBAHHOTO
AaHHbIM URI, He fo/mKHbBI U3MEHATLCA.

[aBauTe pecypcam npoayMaHHble MMeHa

Co3paHue xopowero APl — 310 Ha 80% mnckyccTBo 1 Ha 20% Hayka. Co3aaHune nepapxumu
oCMbICNeHHbIX URL-afpecoB OTHOCUTCS K MCKYCCTBY. PauymoHasibHoOe HauMeHOBaHNe pecypcoB
(Ha3BaHMSA KOTOpbIX NpeacTaBnsoT cobon npocto URL-NyTH, Takme Kak /customers/12345/orders)
yJy4ylaeT NOHUMAHWE TOro, YTO AeslaeT AaHHbIA 3anpoc.

MNooxogAauimMe HasBaHUA pecypCcoB NPefoCTaBAAT KOHTEKCT 414 3anpoca 1 aenatoT APl cepsuca
6osiee NOHATHBLIM. PecypcChbl 40/KHbBI NPOCMATPUBATLCA NEPAPXUYECKN MO NX UMEHAM.
Monb3oBaTeNsM LO/MKHa Npegfiarathcsa yaobHas, nerko noHMMaeMas nepapxus pecypcos gas
NCNOJIb30BaHNA B UX NPUNOXKEHUSAX.

BOT HeCKoIbKO NPOCTbIX NpaBua Ans ansanHa URL-nyTu (MMeHn pecypca):

e Nicnonb3ynTte naeHtugukaTopsl B URL-agpecax, a He B CTpOKe 3anpoca. icnosib3oBaHune
napamMeTpoB CTPOKM 3anpoca OTJIMYHO NOAXOAUT AN (UbTpaLnn, HO He AN UMEH pecypCcoB
o XopoLuo: /users/12345
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o Mnoxo: /api?type=user&id=23
e URL-agpeca nepapxuyHbl, N0Sb3ynTeCh 3TUM A9 3afaHNSA CTPYKTYPbl pecypcoB
e [ln3anH cepBuca Oo/KeH bblTb OPUEHTUPOBAH Ha BalUMX KJMEHTOB, a He Ha BallX AaHHble

¢ IMeHa pecypcoB A0JKHbI BbITb CyLecTBUTENbHbIMKU, 36eranTe rnarosioB B UMeHax pecypcos,
3TO NO3BOJINT CAenaTb ux acHee. icnonb3lynte Mmetoabl HTTP, 4T0ObI YKa3aTb, Kakoe AencTBmne
BbIMOJIHAET 3anpoc

e lcnonb3ynTe MHOXKECTBEHHOE YMNC/I0 B COOTBETCTBYOLWMX cermeHTax URL-agpecos, 4Tobbl
obecneynTb cornacosaHHocTb URI Bawero APl Bo Bcex HTTP-mMeToaax, npuMeHas metadgopy
KONNeKLnn

o Xopowo: /customers/33245/orders/8769/lineitems/1
o Mnoxo: /customer/33245/order/8769/lineitem/1

 /13beranTe ncnonb3oaHmsa Habopos cnoe B URL-agpecax (Hanpumep, customer _list B KavecTse
pecypca). icnonb3ynTe MHOXXECTBEHHOE YAC0 4J19 Ha3BaHUIN KONNEKLMI
o XopoLuo: /customers
o Mnoxo: /customer_list

e Vicnonb3ynte cTpoyHbie byksbl B URL, pa3agensas cnoea nogyvyepkuBaHmeM («_») nam gemcom
(»-«). HekoTopble cepBepbl UTHOPUPYIOT PEFrUCTP, MO3TOMY NyYLLE YETKO NPUAEPKUBATLCS
HUXHEro perncrpa

e CtapanTech, 4Tobbl URL-afpeca Bbinn Kak MOXKHO KOpoYe 1 Cofep>Kann Kak MOXHO MeHblLue
CErmMeHTOB

Ncnonb3ynte Koabl HTTP-0TBETOB ANA YKa3aHUA cTaTyca
Kogbl oTBeTa ABNATCA YaCTblo cneundmkaunm HTTP. ns onncaHnsa caMblX pacnpoCTPaAHEHHbIX
CMTyaumn cyuiecteyeT 6onbion Habop HTTP-0TBETOB.

Mockonbky Hawwm RESTful cepsuchl cnepytoT cneundgukaumm HTTP, Hawn Be6-APl foKHbI
BO3BpallaTb KOAbl cocTosHMA HTTP. Hanpumep, Koraa pecypc yCnewHo co3aaH C MoMOLLbo 3anpoca
POST, API nomxeH BepHyTb Kog cocTosiHUSA HTTP 201. MNMosHbIA CNNCOK BO3MOXHbIX KOLOB COCTOSHMUSA
HTTP ¢ nogpobHbIM onmncaHnem [OCTyNeH 34eCb

Top 10 kopos coctosiHnsa HTTP-oTBeTa:

200 OK

Kof, yKa3blBalOLIMIA Ha YCMELIHOe BbIMOJIHEHME 3anpoca W Yallle BCero BCTPeYatoLWmincsa Ha NpakTnke

201 CREATED

Pecypc ycnewHo co3gaH (4epe3 POST nam PUT). YcTaHOBUTE 3arosioBoK Location Co CCbIIKOW Ha
BHOBb CO3AaHHbIN pecypc (npu POST). Teno oTBeTa MOXET bBbITh Kak MyCTbIM, TaK 1 COAEPXaTb YTO-
T0 204 NO CONTENT 3anpoc BbIMOJIHEH YCMELIHO, HO B Tefle OTBETa HEeT AaHHbIX. YacTo
ncnonb3yetca ansa onepaunn DELETE n PUT
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Obwas ownbka, Korga NPV BbIMOJIHEHMN 3anpoca BO3HUKAET HeLonyCcTuMoe coctosHue. Mpumepsl -
owmnbKm MPOBEPKN AOMEHa, OTCYTCTBYOLWNE JaHHbIE N T.A.

401 UNAUTHORIZED

Kon ownbkun ons OTCYTCTBYHOLLEro Uin HeOAonyCTnMoOro ToOKeEHa ayTeHTI/I(pVIKaLI,I/II/I

403 FORBIDDEN

Kop owmnbkm, Korga nosib3oBaTesNlb He aBTOPWU30BaH A5 BbINOJIHEHUA OnepaLmm nnm pecypc
HeOoCTyneH No Kakon-1mbo npuynHe (Hanpumep, orpaHUYeHns No BpeMeHu 1 T.1.)

404 NOT FOUND

DTOT KOA UCMONb3yeTCs, KOrAa 3anpoLLeHHbI pecypc He HangeH. Pecypc He cywecTtsyeT, anbo
6bina owmbka 401 nnm 403, KOTOPY MO coobparkeHnssM 6€30MaCHOCTU CEPBUC XOYET CKPbITh

405 METHOD NOT ALLOWED

icnonb3yeTcs Ons yKasaHMa Ha TO, 4TO 3anpoLleHHbin URL-aapec cyLlwecTByeT, HO UCMO0JIb3yeMbIi
HTTP-meTon HenpumeHuM. Hanpumep, POST /users/12345, rge APl He nogaep>XXunsaeT co3faHue
pecypcoB Takum obpas3om (C npefocTaBieHHbIM naeHTUGKaTopom). Mpu Bo3spaTe owmnbky 405
Lo/mKeH bbITb ycTaHoBneH HTTP-3aronoBok Allow, yka3sbiBaloLWun Ha NoaLepXXuBaemble METOLbI
HTTP. B npumepe BbiLe 3arosioBok Beirnsgen 6ol kak “Allow: GET, PUT, DELETE”

409 CONFLICT

ITOT KO OWNBKM OTNPaBNSETCS BCAKNUIA pa3, KOrAa BbIMOJIHEHME 3anpoca MOXET MPUBECTM K
KOH(IMKTY pecypcoB. MpuMepbl TaKUX CUTYauuid - LBOMHbIE 3annCu, HanpuMep, NonbITKa Co3AaThb
ABYX KJIMEHTOB C OAMHAKOBOW MHhOPMaLMeR; yaneHne KOpHeBbIX 06beKTOB, Korfa He
NOoALEPKMBAETCS KaCcKaLHOe yaaneHne

500 INTERNAL SERVER ERROR

Hukoraa He OoTNPaBAARTE 3TOT KOA BPYyYHYH0. 3To 06L1as ownbka, KOoraa Ha CTOpoHe cepBepa
BbIOPAChIBAETCSA KAaKoe-TO UCK0YeHMe. ITOT KO [0JIXKEH UCMNOb30BATLCA TONIbKO 415 OLWMOOK,
KOTOPbIE M0/1b30BaTE/b HE MOXKET YCTPAHUTbL CO CBOEN CTOPOHBI
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XML u JSON

Ecnn Bbl He paboTaeTe B CTPOro CTaHAAPTU3INPOBAHHOW 1 pPeryanpyemoin oTpacau, ny4yiie
nogaepxneaTb JSON. Ho ecnm BaC HNYTO HE CKOBbIBAET, NO3BOJIbTE MOJIb30BaTENSAM BblOUpaTh B
KakoM ¢popMmaTe noaydaTtb AaHHble — JSON mnm XML. Y nonb3oBaTenen 0oKHa BbiTb BO3MOXHOCTb
nepeksyaTbCa MeXxay HUMu ¢ noMowbio HTTP-3aronoeka Accept nam npocTto n3MeHnB paclumpeHune
¢ .xml Ha .json.

NimenTe B BUAY, YTO KakK TONIbKO Mbl HA4YMHAEM rOBOPUTL 0 noaaep>xke XML, Mbl HAQYMHAEM FOBOPUTH
0 BasmAauuu, NpocTpaHCTBaxX UMeH u T.4. Ecan aToro He TpebyeT Balla oTpacib, n3berante
NoOAEPXKKMN BCEX ITUX YCIOXKHEHUN. 0 KpaHen Mepe, BHavane. A eCiv B 3TOM (PYHKLMOHaNe HeT
ocTpon HeobxogmmocTu, To Bceraa. JSON ABndeTca NpoCTbIM, NTAKOHWYHBLIM U PYHKLNOHANbHbIM.
Coenante Tak, 4Tobbl Baw XML Bbirnagen Tak e, €Cm 3T0 BO3MOXHO.

Opyrumm cnoBamu, cienanTe Bo3spawaembin XML 6onee noxoxxum Ha JSON — npocCTbIM 1 Nerko
4ymTaeMbiM, 6e3 CBeleHU 0 CXeMe 1 MPOCTPAHCTBE UMEH, COAEPKaLLMM TONIbKO AaHHbIE U CChIIKN.
Ecnn Baw XML 6yneTt 6onee CnoXxHbIM, CTOUMOCTb NOAAEPXKKM ByaeT HeonpaBAaaHHO 60sbLLON. Ecnn
CYAWTb MO HalLeMYy OMbITY — HUKTO HUKOrAa He oTBeYaeT B popMaTe XML. ObpabaTbiBaTh XML
C/IMLLKOM 3aTpaTHo.

ObpaTnTe BHMMaHMe, 4T0 JSON-Schema npeanaraeT BO3MOXKHOCTK No Baangaunm XML, ecnm Bam
BCE-TaKMW HY>XXEH TaKow hyHKLMOHaN.

Co3paBaiTe AeTasbHbie pecypchl

CHayvana ropasfo npotye cos3fasaTb APl, KOTOpble UMAUTUPYIOT OCHOBHOW [OMEH MPUJIOXKEHUS Uan
apxuTekTypy 6a3bl AaHHbIX Ballen CUCTeMbl. B KOHLE KOHLL0B, Bbl 3aX0TUTE 06BbeANHUTL CEPBUCHI,
KOTOpbIe NCMOJIb3YI0T HECKO/IbKO OCHOBHbIX PeCcypcoB, 4T0bbl n3bexaTb n3bbITOYHOCTU
nHdopmauuu. MNosxe byneTt ropasgo npowie co3faTtb 6osbLINE PeCcypChbl U3 OTAEbHbIX PECypCos,
4yeMm feTasibHble pecypchbl U3 6osiee KpynHbIX COCTaBHbIX pecypcoB. YnpocTute cebe 3apavy u
Ha4yHUTe C HeboNbLLNX, Nerko onpenenseMblx pecypcos, npefoctasms ansg Hux CRUD-
(DYHKLMOHaNbHOCTb. Pecypchl 6e3 nuwHen nHopmaLmm, OpUeHTUPOBAHHBIE HA KOHKPETHbIe
CUTyaLMn, MOXXHO caenaTh Mo3xe.

YyuTbiBaTe CBA3HOCTDb

OnHVMM 13 npuHumMnos REST ABASeTCSA CBA3HOCTb Yepes3 CChIIKW. XOTA CEPBUCHI OCTAKTCA NOJIE3HbIMU
n 6e3 Hux, APl cTaHoBUTCA Bonee camoonucaTeNlbHbIM, KOr4a B OTBETE COAepXKaTCa CCblnku. o
KpanHemn Mepe, ccblfika “Ha cebs” MHopMUPYET KIIMEHTOB, Kak AaHHble Oblv nnn MoryT BbiTb
nosyyeHbl. KpoMe TOro, UCnosib3ynTe 3aronoBoK Location, KOTOPbIN JOJIKEH COAEpKaTb CCbIJIKY Ha
co3naHue pecypca ¢ nomowbto POST (nnm PUT). Ina Konnekumin Bo3BpallanTe B 0TBETE CBEAEHUS O

TOM, 4YTO NOALEPKMBAETCA NAarnHaUmns, a TakxXe, Kak MUHUMYM, CCbIIKK “nepBas”, “nocnenHas”,
“cnepyoowan” v “npenblaywan”.

Y10 KacaeTcs popMaToB CChIIOK, TO UX CYLLEeCTBYeT AOBOJIbHO MHOTO.
Cneundukauns HTTP seb-ccuinok RFC5988 onpenenseT cCbiiKy cneayowmm obpasom:

Ccbinika — 3TO TUMU3MPOBAHHOE COEAVHEHNE MEXIY ABYMS pecypcamu, UAEHTUDNLMPYEMbBIMY
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WHTEpPHaLMOHaIM3MPOBaHHbIMY naeHTurkaTopamm pecypcos (IRI) [RFC3987]

CchblIKa COCTOUT U3:

KOHTeKCTHoro IRI

TUNa CCbINKN

uenesoro IRl

LeneBbiXx aTpUbyTOB (OMUMOHAJBHO)

CcblIKY MOXKHO pacCcMaTpuBaTb Kak yTBepxaeHue suaa {KoHTekCTHbIN IRI} umeeT pecypc {Tuna} B
{uenesom IRI}, koTopbin nMeeT {uenesble aTpnbyThi}.

Mo MeHbLLEN Mepe, pa3MellanTe CCblIKK B HTTP-3aronoske Link, Kak 3TO peKOMeH[,0BaHO B
cneuundukaumm, unm ncnonb3ymnte J[SON-npeacTasneHne gaHHoro ctuna HTTP-ccelinok (Hanpumep,
CCbIIKM B cTune Atom, cM. RFC4287). Mo mepe Toro, Kak Ball APl byneT cTaHOBUTLCS Bonee 3pesbiM,
Bbl CMOXXeTe UCNO0Jb30BaTb Honee CNoXxHble CTUAKN CCbIIOK, Takne Kak HAL+JSON, Siren,
Collection+)SON wn/vnn JSON-LD un T.4.

NMeHOBaHUue pecypcoB

Kpome npasuiibHOro ucnonb3osaHua HTTP rnarosios, MMeHOBaHWe pecypcos, BepPOATHO, CaMas
obcyxaaemas 1 BaxKHaa KOHLeNUMs 418 NOHUMaHNS BO BPEMS CO34aHUSA NOHATHOrO U Nerko
ncrionb3zyemoro APl ona Web-cepsuca. Korga pecypcbl Ha3BaHbl XopoLwo, APl MHTYUTUBEH N NErOK B
NCNoJsb30BaHMW. ECiM )Xe pecypcChbl Ha3BaHbI MJ0X0, TOT Xe caMbli APl MOXeT Noka3aTbCs
HEYKJTIOXXUM 1 TPYLHbIM B MOHUMaHUN N NCMOJIb30BaHUN. HKe npuBefeHbl HECKOIbKO MOACKA30K,
KaK nNpofo/KuTb co3paBaTb URI pecypcos nsa Hosoro API.

®akTunyeckun RESTful API - 310 BCero nnwb Habop URI, HTTP Bbi30BOB K 3TUM URI 1 HekoTopoe
KONIM4eCTBO NpefcTasneHunin pecypcos B popmaTe JSON n/mnm XML, MHOrMe U3 KOTopbIX OyayT
cofepXaTb NepekpecTHbIe CChIJIKK. 3a OCHOBY agpecaunn bepeTcs NoKpbITUE YHUKANbHbIMA
noeHTugunkatTopamm pecypcos (URI) Y kaxxaoro pecypca ectb cBon agpec unum URI: BCA MHTepecHas
NH(OPMaLINA, KOTOPYIO CEPBEP MOXET NPefoCTaBUTb, NPeAcTaBNeHa Kak pecypc. OrpaHuyeHune
oaHoobpa3ma nHTepdenca YaCTUYHO peasim3oBaHO C NOMOLLb0 KoMBuHaumin URI v HTTP rnaronos u
NX UCMOJIb30BaHNEM B COOTBETCTBUMN CO CTaHAAPTaMM U KOHBEHLUAMMN.

Korpaa Bbl pellaeTe, Kakune pecypcbl byayT B Ballen CUCTEME, Ha3blBalTe NX CYLLECTBUTENbHbIMA, B
NPOTUBOMONOXHOCTb raronam, uan genctemam. pyrumm cnosamm, URI fonKeH CcCbinaTbhCs Ha
pecypc, a He Ha aencTseue. EWE oauH oTanYaoWwmnn GakTop - y CyLeCTBUTESbHbIX eCTb Takue
CBOWCTBA, KOTOPbIX HET Y r1arosios.

Hw>xe npvBeaeHbl NpUMephl PecypCcoB:

Monb3oBaTen CUCTEMBI.

Kypcbl, B KOTOPbIX 3aperucTpupoBaH CTyAEHT.

cTopus cooblueHnin nonb3oBaTeNs.

Monb3oBaTesNb, KOTOPLIA NOAMMCAH Ha APYroro noab3oBaTens.
e [lonb30BaTeENN, KOTOPbLIE NOAMMUCAHbLI HA APYroro NoJib30BaTens.
CTaTbs 0 BEpXoBOW e3e.
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Kaxablh pecypc cepBuca oJKeH umeTb xoTs bbl oauH URI, naeHtuguumpyowmn ero. U nyywe
Bcero, korga 37oT URI nMeeT CMbICA N af,eKBaTHO OnucbiBaeT 3TOT pecypc. URI foKHbI UMeTb
npeackKasyemyto, nepapxmyeckyto CTPYKTYpy, 4Tobbl yBEANYUTb MOHATHOCTb U, KaK CNeacTBue,
03abUANTN: NpeacKasyeMoCTb 03HAYaET, YTO OHWN KOHCUCTEHTHbI, MePapXNYHOCTb 03HAYaeT, Y4To y
[laHHbIX eCTb CTPYKTYpa B3aUMOOTHOLLEHUIN. ITO He NPUHLUWM U He orpaHuyeHne REST, HO 3TO
ynydwaeT API.

RESTful APl nuwyT ana notpebutenen. HaseaHns n ctpykTypa URI gosxHa nepenaBaTb CMbIC/ 3TUM
notpebntensm. O4eHb YacTo TPYAHO NOHATL, FAe AOJ/KHbI ObiTb FPaHMLbI, HO C MOHUMAHWEM BalLMX
[AaHHbIX Bbl MONMETE N TO, YTO UMEET CMbIC/1 BO3BPaLLaTh Kak NpeacTaB/ieHNe BalUUM KJIMEHTaM.
MpoekTupynTe 419 KNNEHTOB, @ He A0S BalUMX AAHHbIX.

JasanTe NpenonoXunM, 4TO Mbl OMUCbIBAEM CUCTEMY C MOKYyNaTesaMu, 3aka3amMu, OTAeNbHbIMU
no3nunaMn, Npoayktamm u T. g. Paccmotpum URI, BKIOYEHHbIE B ONMCaHNeE pecypcoB 3TOro
cepsuca:

Mpumepsbl

body new { font-family: system-ui, -apple-system, "Segoe Ul", Roboto, "Helvetica Neue", "Noto Sans",
"Liberation Sans", Arial, sans-serif, "Apple Color Emoji", "Segoe Ul Emoji", "Segoe Ul Symbol", "Noto
Color Emoji"; font-size: 1rem; font-weight: 400; line-height: 1.5; margin: 0; color: #212529;
background-color: #fff; -webkit-text-size-adjust: 100%; -webkit-tap-highlight-color: transparent; }
.container_new { margin: 1rem; padding: 1.5rem; border: 1px solid #dee2e6; border-radius:
0.375rem; } .tab_new { display: flex; flex-direction: column; } .tab-nav_new > input[type="radio"] {
display: none; } .tab-content _new { display: none; } #content-1:has(~ .tab-nav_new > #tab-
btn-1:checked), #content-2:has(~ .tab-nav_new > #tab-btn-2:checked), #content-3:has(~ .tab-
nav_new > #tab-btn-3:checked) { display: block; } .tab-nav_new { display: flex; flex-wrap: wrap;
border-bottom: 1px solid #dee2e6; margin-bottom: 1rem; order: -1; } .tab-nav_new > label { display:
block; padding: 0.5rem 1rem; color: #0d6efd; text-decoration: none; background: 0 0; border: 1px
solid transparent; margin-bottom: -1px; border-top-left-radius: 0.375rem; border-top-right-radius:
0.375rem; -webkit-appearance: button; transition: color .15s ease-in-out,background-color .15s ease-
in-out,border-color .15s ease-in-out; } .tab-nav_new > input[type="radio"]:checked + label { color:
#000; background-color: #fff; border-color: #dee2e6 #dee2e6 #fff; cursor: default; }

YT06bI CO34aTh HOBOro NOKynaTens B CUCTEME Mbl UCnonb3lyem: POST
http://www.example.com/customers YTobbl Nony4nTb NHDOPMaLMo 0 nokynaTene c ID# 33245: GET
http://www.example.com/customers/33245 ToT xe URI Mbl ucnons3syem ang PUT n DELETE, 4To6bl
0bHOBNIATL M YOaNATb, COOTBETCTBEHHO. Huxe npeanoxeHsl URI ana npoayktos: POST
http://www.example.com/products ons cosgaHuns Hosoro nponykta. GET|PUT|DELETE
http://www.example.com/products/66432 nns 4TeHusa, obHOBNEHNS, yOaneHns npoaykTa ¢ ID#
66432, COOTBETCTBEHHO. Ternepb CTAaHOBMTCA Beceno... Kak HaCY4éT co3[aHna HOBOroO 3aKasa y
nokynatens? OauH BapuaHT - POST http://www.example.com/orders. 310 MoxeT paboTaTb ANns
CO34aHMA 3aKasa, HO 34eCb, MOXanymn, He y4nTbiBaeTCs NokynaTesb. MOCKOIbKY Mbl XOTUM CO34aThb
3aKa3 an1a nokynatens, (3ameTbTe CBA3b), 3TOT URI, 04€BUAHO, HE TaK UHTYUTUBEH, Kak Mor Obl
6bITb. O4eBmaHo, 4To cnepytowmn URI npegnaraeT 60nbLyto sCHOCTb: POST
http://www.example.com/customers/33245/orders Tenepb Mbl 3HaeM, 4TO CO34aéM 3aKa3 Ond
nokynatens c ID# 33245. YTo Xe BepHeT cnepyowee? GET
http://www.example.com/customers/33245/orders BeposaTHO, CNUCOK 3aKa30B NokynaTtens #33245.
3ameTbTe: Mbl MOXXeM He nogaepxxusaTtb DELETE nnn PUT gna atoro URL, NockosibKy OH onepupyeTt
Konekuunen. Tenepb, NPoAoJKas KOHUENUUI0 nepapxnyHocTu, kak Hac4ét cneaytowero URI? POST
http://www.example.com/customers/33245/orders/8769/lineitems 310 MoXXeT f06aBNATb OTAENbHYIO
no3numio B 3aKkas #8769 (KoTopbi NpuHagnexuT nokynatento #33245). ToyHo! GET Ha aToT URI
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BEPHET BCe OTAesIbHble Mo3nUUN faHHOro 3akas3a. Kak bbl To Hu 6b1s10, eC/iv OTAeNbHbIe NO3ULUN
HeNb3s pacCMaTpUBaTb TOJIbKO B KOHTEKCTE NOoKynaTens, Uin nx MOXXHO pacCMaTpuBaTb BHE ero
KOHTEKCTa, Mbl MOXXeM npensioxxnte POST www.example.com/orders/8769/lineitems. Hapagy ¢ aTumun
CTPOKaMU, NOCKOJIbKY MOXET ObITb HeCkoibko URI ons 3a4aHHOro pecypca, Mbl TakXKe MOXXeM
npefnoxutb GET http://www.example.com/orders/8769, KoTopbI/i BO3BpaLLaeT MH(OpMaLMIO O
3aka3e no ero ID 6e3 ykasaHusa ID nokynatena Cnyckascb rnybxxe no nepapxumn: GET
http://www.example.com/customers/33245/orders/8769/lineitems/1 MoxeT Bo3BpaLLaTb TOJIbKO
nepByilo OTAENbHYIO MO3MLMIO B 3aKa3e. K 3TOMy MOMEHTY Bbl Y)XKe MOXKETEe BUAETb, Kak paboTaeT
KOHUENUUSA nepapxnyHoCcTu. HeT HMKaKUX XXECTKMX Npasun, ybeanTechb TONbKO, YTO NPeASIOKEHHas
CTPYKTypa NOHATHa noTpebuTento Ballmx CepBMcoB. Kak 1 Bce B pemecie paspaboTtku M0,
MMEHOBaHMe KPUTUYHO NS ycnexa. B3rnaHuTe Ha HeKOTopble LWMPOKO MCnosib3yemble API, 4ToObl
nprobpecTy HaBbIK NPOEKTUPOBAHMA N UCMONb3YNTE NHTYULINIO CBOMX KoJuier, 4Tobbl ynydwmnTb URI
pecypcoB Bawlero APl. Huxe npueeneHsbl HeKoTopble NpuMepbl APIL: * Twitter:
https://dev.twitter.com/docs/api * Facebook: http://developers.facebook.com/docs/reference/api/ *
LinkedIn: https://developer.linkedin.com/apis

Moka Mbl 06CyXAann HeEKOTOpbIe NpUMepbl NOAXOAALWMNX HAa3BaHWUIA A5 pecypcoB, nHorna bonee
NH(OPMATUBHO YBUAETb HEKOTOPbIE aHTU-MATTePHbI. HMXXe npeAcTasneHbl nioxue npumepsbl
RESTful URI pecypcos, KoTopble bbin 3aMeyeHbl B "AnKon npupode." Hukorga Tak He genanTe.
Mpexxae BCero, 4acTo CEPBUCHI MCNOJb3YOT oanH URI, 4Tobbl onpenennTb MHTEPGENC, NCNOJb3ySA
CTPOKOBbIe MapameTpbl jquery Ansa onpefesieHns onepaunun, KOTOPYK HYXXHO BbINOJAHUTL n/unn HTTP
rnaros. Hanpumep, 4T0bbl 06HOBUTL AaHHbIe nokynaTens ¢ ID 12345 n nony4nTtb ux B hopmaTte JSON
MOXEeT ObITb UCMOJIb30BaH Takomn 3anpoc: GET
http://api.example.com/services?op=update_customer&id=12345&format=json Tenepb Bbl HE
CTaHeTe Tak genaTb. HecMoTps Ha To, 4TO0 y3en URL-agpeca 'services' — CyLecTBUTENbHOE, OH He
ABNAETCA CAMOLOKYMEHTUPYEMbIM, MOCKOJIbKY nepapxmsa URI He ofHa 1 Ta e A/ BCexX 3anpocos.
Kpome Toro, oH ncnosb3yet rnaron GET, XoTs BbiNoAHAET 06HOBAEHWE. 3TO KOHTPUHTYUTUBHO,
OMNacCHO U BbI3blIBaeT MHOI0 60/IM Y KNMEHTOB. BOT Apyron npuMep, KOTOPLIA TOXe BbINOJHAET
obHoBIeHNe faHHbIX 0 nokynaTesne: GET http://api.example.com/update_customer/12345 W ero
3106HbIN aBOMHMK: GET http://api.example.com/customers/12345/update Bbl 4acTo MoXXeTe yBMAETb
NOC/NeAHMIA 3aMpoC B CepBMCax Apyrmx pa3paboTymkoB. 3aMeTuM, 4TO pa3paboTynkm cTapatoTcs
co3pasaTtb RESTful pecypchl 1 Koe-rae 3ameTeH nporpecc. Ho nyyle, Korga Bbl MOXXeTe YBUAETb
rnaron B URL. 3aMeTbTe Tak)Ke, YTO HaM He HYy>KHO 1CMoJib30BaTb (hpa3y ‘update' B URL, noTomy 4T0
Mbl MOXXeM foBepuTbcs HTTP rnarony, 41o6bl coobwmnTb 06 3TOMN onepaunn. NMpPoscHUM, 4TO
cnepyowmin URL n3bbiTodveH: PUT http://api.example.com/customers/12345/update N ¢ PUT, n ¢
'update' B 3anpoce, Mbl pUCKyeM 3anyTaTb NOTpebuTenen Haliero cepeuca. gensercs am 'update’
pecypcoM? Mbl MOTPATUM HEKOTOPOE BPEMS Ha BbIACHEHME 3TOro. A yBepeH, Bbl NOHUMAETE.
[laBanTe NOroBopuM o Criope Mexxay nJjpaamsaTopamn n "cuHrynapusatopamu”. Bol He Ciiblwanu
06 3ToM cnope? OH cywecTByeT. COOTBETCTBEHHO, BCE CBOAMTCS B C/iefytoLeMy BONPocy: JoKHbI
nu y3nel URI B Mepapxmm Ha3blBaTbCS CYLLECTBUTENIbHBIMU B € AUHCTBEHHOM UJIN MHOXKECTBEHHOM
yucne? Hanpumep, Kak gosmkeH soirnagets URI ong nosyvyeHma gaHHbIX o nokynatene: GET
http://www.example.com/customer/33245 nnn GET http://www.example.com/customers/33245 C
obeunx To4YeK 3peHns NpMBeLeHbl XOPOLLME apryMeHTbl, HO O6LLEeNPUHATON NPaKTUKON SBASeTCS
napannsauma y3nos, 4Tobsl obecneynTb COrnacoBaHHOCTb 4514 BceX HTTP MeToLoB. 9TOT NOAXOA,
060CHOBaH TeM, YTO MOKynaTeNn CYNTATCA Kosekunen BHyTpu cepeuca u ID (Hanpumep, 33245)
CCblJTAaeTCs Ha OOHOro nokynaTens u3 Kosnekuuun. icnonb3ys 3To npasuio, Noay4ymm cnegyrouiune
URI ¢ MHOXX€eCTBOM y3/10B (BblaeneHo mHon): GET
http://www.example.com/customers/33245/orders/8769/lineitems/1 Hoawbl 'customers’, ‘orders', n
'lineitems' nCNosib30BaHbl BO MHOXXECTBEHHOM Yuce. ITO NoApa3yMeBaeT, YTO BaM HY)XHO TOJIbKO
nBa 6a30BbIX URL o519 KaXKL0N KOPHEBOW CYLLHOCTWU. OANH ANs CO3[aHNS pecypca BHYTpU
KOMIeKUUN 1 opyrov Ans 4yteHus, obHoBAEHMA 1 yaaneHns pecypca no ero naeHTupukaTopy.
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Hanpumep, ona cosganma (mcnonb3ysa nokynatenen) POST http://www.example.com/customers A ons
yTeHus, 0bHOBNeHMA 1 yaaneHus cnepyowmin: GET|PUT|DELETE
http://www.example.com/customers/{id} Kak 6bl10 3aMe4yeHOo paHee, y pecypca MOXeT bbiTb
Heckosibko URI, HO ond MuHMManbHbIX Bo3MoXXHocTern CRUD'a gocTaTo4HO BCero AByX. Bbl MoxeTe
CMPOCUTBL: €CTb 1N CUTyaL MK, Korga njaoopanamsauma He umeeT cMmbicna. [a, pakTuyeckun ectb. Korga
B cucteme He TpebyeTcs Konnekuna. Apyrumm ciosamu, npuemnem singleton pecypc. Hanpumep,
ec/In eCTb eAUHCTBEHHbIV BCeOObEMITIOLLNA KOH(DUTYPALIMOHHbBIN Pecypc, Bbl MOXeTe NCM0b30BaTb
CyLLeCTBUTESNIbHOE B €IMHCTBEHHOM Yuncne, 4Tobbl 370 oTpa3uTb: GET|PUT|DELETE
http://www.example.com/configuration ObpaTuTe BHMMaHMe Ha oTCcyTCTBME ID U MCcnonbL30BaHNA
rnarona POST. Bbl ckaxkeTe, 4T0o ecnm Bbl y KaXK40oro nokynatens morna bbiTe TONbKO OfHa
KOH(urypauuns, Torga URL mor 6bl 6biTe TakuM: GET|PUT|DELETE
http://www.example.com/customers/12345/configuration CHoBa HeT HMKakoro ID ons KoHhUrypaumm
N HeT ncnonb3oBaHus rnarona POST. XoTAa A yBepeH, 4To B 000MX Cily4asx MOXHO YTBEPXAATb, YTO
ncrionb3osaHne POST sasnseTca AonycTuMbiM. JlaLHO, XOPOLUO.

O Mpumepsbl URI pecypcos O lMnoxune npumepbl UMeHoBaHUSA pecypcoB O MHOXXeCTBEHHOCTb

Y10 Takoe NapeMnNnOTEeHTHOCTbL?

NpeMnoTeHTHOCTb

1emMnoTeHTHOCTL - 3TO 3abaBHOE C/I0BO, KOTOPOE YaCTo BbIOMBAET NoJei 13 Konew.
oemMnoTEHTHOCTb KaXKeTCs MHOr @ 3anyTaHHON KOHLEeNUWel, No KpanHen Mepe, eciv CyauTb Mo
aKaQleMN4yeCcKoMy OrnpeaeseHunto.

C To4km 3peHna RESTful-cepsuca, onepauns (1v BbI30B CepBrca) NOAEMMNOTEHTHa Torha, Koraa
KJIMEHTbI MOTYT AenaTb OAWH U TOT )Ke Bbl30B HEOAHOKPATHO NPV OOAHOM 1 TOM e pe3ynbTaTe,
paboTas Kak “ceTTep” B A3blke NPOrpamMMmnpoBaHuns. lpyrumm cnosamu, cogaHme 60abLoro
KOJINYECTBa MOEHTUYHbIX 3aNPOCOB UMEET TakomM e IPPeKT, Kak U 04NH 3anpoc. 3aMeTbTe, 4TO B
TO BPeEMS, Kak NAEMMOTEHTHbIE onepaLun Nponu3BoaAaT OAUH MU TOT XXe pe3ysibTaT Ha cepBepe
(noboyHble 3hhekTbl), 0TBET CaM No cebe MoXeT He BbITb TEM )Ke CaMbIM (HanpuMmep, COCTOoAHNE
pecypca MOXXeT M3MEHUTLCA MeXay 3anpocamm).

MeTogbl PUT 1 DELETE no onpegeneHnto ngeMnoTeHTHbl. TeM He MeHee eCTb OA4UH HI0aHC C
mMeTonoM DELETE. MNpobnema B ToM, 4TO ycnewHbin DELETE-3anpoc Bo3spattaeTt ctaTyc 200 (OK) nnu
204 (No Content), Ho ons nocneayoLWMx 3anpocos byneT Bcé Bpems Bo3BpawaTtb 404 (Not Found),
€CIN TONIbKO CEPBMUC HE CKOHDUTYPMPOBaH Tak, 4Tobbl “noMeYaTh” pecypc Kak yaanéHHblh 6e3 ero
(hakTnyeckoro ynaneHus. Kak 6ol To HM 66110, KOra cepBuC Ha CaMoM fene yaanseT pecypc,
CNeayoLnin BbI30OB He HAaWAET 3TOT pecypc 1 BepHeT 404. CocTosHME Ha CepBepe Nocjie Kaxaoro
Bbi30Ba DELETE TO Xe camoe, HO OTBETbI pasHble.

MeTtogbl GET, HEAD, OPTIONS n TRACE onpegeneHbl Kak 6be3onacHble, 4TO Takxe genaeT ux

NAEMMNOTEHTHbLIMK. MpoYnTanTe ceKUMo 0 6e30MacHOCTN HXE.

Bbe3onacHoOCTb

HekoTopble HTTP-mMeToabl (Hanpumep: HEAD, GET, OPTIONS n TRACE) onpegneneHbl kak 6e3onacHble,
3TO 03HA4yaeT, YTO OHW NpefHa3Ha4YeHbl TOJIbKO 415 NONYyYeHUs NHpOPMaLMK U He LOJIKHbI
N3MEHSTb COCTOSAHME cepBepa. [pyrumMm CoBaMu, OHN HE A0/HKHbI UMeTb NoBO0YHLIX 3 (EKTOB, 3a
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nckntoydeHnem 6e3obnaHbix 3pdeKToB, TaKUX Kak: NOrMpoBaHne, KewnpoBaHne, nokas baHHepHon
peknaMbl N yeenmyeHme seb-cyeTymka. Co3gaHHbIM NPon3BobHbIN GET-3anpoc, KOTopbIn He
YYUTbIBAET KOHTEKCT COCTOSHMA NMPUIOXKEHUS, CneayeT cinTaTb 6e30nacHbIM.

YnpolieHHo, 6e30MacHOCTb 03HAYaeT, YTO BbI30B MeTOAa He MMeeT Nob0oYHbIX 3hEKTOB.
CnepoBaTenbHO, Takume (be3onacHble) 3anpockl KNMEHTbI MOTyT 6e30nacHoO coBepLUaTb
HEeOLHOKPATHO, He ornacasCb U3MEHUTb COCTOSAHME CcepBepa. ITO 03HAYaeT, YTO CEPBUCHI SOJIKHbI
npuaepXxneaTtbcsa onpegeneHunsa 6esonacHoctu ansa GET, HEAD, OPTIONS n TRACE onepauumi. He
BbIMOJIHEHMA 3TOr0 CBOMNCTBA MOXET NPMBOAUTL B 3abnyxxaeHme noTpebutens cepeuca, a Takxe
BbI3BaTb Npobnembl Ans Beb-kewmnpoBaHns, MOUCKOBLIX CUCTEM WU APYrUX aBTOMaTU3NPOBAHHbIX
areHTOoB, KOTOpPbIE HEeMpeaHaMepeHHo By AyT N3MEHSTb COCTOSAHNE CepBepa.

Mo onpeaeneHuto, 6e3onacHbIe onepaLnn NAeMNoTEHTHbI, TaK Kak OHU MPUBOAST K OJHOMY 1 TOMY
XKe pe3ynbTaTy Ha cepBepe.

Be3onacHble MeTOAbl peasin30BaHbl Kak ornepaunm ToNbKo a5 YTeHns. OgHako 6e30MacHOCTb He
03HAYaeT, YTO CepBep AO0/KEH BO3BPALLATL TOT XK€ CaMblil pe3y/ibTaT KaXkabli pa3.

Ucnonb3oBaHue HTTP MmetonoB ana co3paHua RESTful
CepBuCoB

HTTP rnaronbl COCTaBAAT OCHOBHYIO 4YacCTb “eQuHOro nHTepdenca”, orpaHMyYnBatoLLEero 1
npenoCcTaB/IAoLLEero BO3MOXHOCTb OCYLLECTBNAATbL 4eNCTBUA Ha CYLLeCTBUTESIbHbIM-
pecypcoM.OCHOBHbIMM MK Hanbonee YacTo ncnonb3yembiMy HTTP rnaronamu (i meTogamu, Kak
MX UHorfa HasbieatoT) asnsoTca POST, GET, PUT, n DELETE. OHM COOTBETCTBYIOT onepauunsm
CO34aHNA YTeHus, 0bHOBNEHMA 1 yaaneHns (1im B COBOKYNHocTU - CRUD). EcTb elle n apyrue
rnaroJibl OHW UCMOJb3YIOTCA pexe. M3 pexxe ncnonb3syemolx MeTonos BolgensatotTca OPTIONS n HEAD

Hwnxe npuBeneHa cBogHas Tabnvua pekomMeHAauuni No BO3BPALLEHNIO 3HAYEHWNIA MPY UCMOb30BaHNN
OCHOBHbIX HTTP rnarosioB B coveTaHum ¢ pecypcamu URI:

HTTP .
[ naron Pecypc (Hanpumep /customers) Ik3emnndap (Hanpumep /customers/{id})
200 (OK), KoHkpeTHbIN customer. 404 (Not Found),
200 (OK), nepeyeHb customers. (OK) P ( )
B CJlydae OTCYTCTBUA 3K3eMnasapa C YyKa3aHHbIM ID
cnonb3yeTcs nocTpaHUyHas
GET NN eCN OH He KOPPEKTEH (a TakXXe, ecnu
HaBUraumsa, COpTUPOBKa ”
KJINEHTY HEMO3BOJINTEJIbHO 3HaTb O HaJINYUK
hunbTpauma ons 60abWNX CNCKOB.
LaHHOro 3K3emnasapa).
200 (OK) nnmn 204 (No Content). 404 (Not Found), B
404 (Not Found), ecnu 6bina nonbiTKa|  C/yYae OTCYTCTBUSA IK3EeMMNAPa C yKasaHHbIM ID
PUT 06HOBUTBL/3aMEHNTb IK3EMMIAP BO NN eCs OH He KOPPEKTEH (a Takxe, ecnu
BCEN KOEKL M. KJINEHTY HENO3BOJIMTENLHO 3HaTb O HANYUK
[LaHHOr 0 3K3eMnnsapa).
200 (OK) nnn 204 (No Content). 404 (Not Found), B
405 (Method Not Allowed), ecnn He| c/ly4ae OTCYTCTBUA dK3eMnasgpa C yKasaHHbIM ID
PATCH nonbiTKa 06HOBUTbL/3aMEHNTb BCIO NN eC/IN OH He KOPPEKTEH (a Takxe, ecnu
KONNEKLNIO. KJINEHTY HEeNO3BOJIMTE/NIbHO 3HaTb O HaJINYUK
[aHHOro 3K3emMnnsapa).
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201 (Created), 3aronosok 'Location'
POST ccbinaeTcs Ha /customers/{id}, roe ID - 404 (Not Found).
NOEeHTUONKATOP HOBOIrO 3K3eMMiApa.

200 (OK) nnu 204 (No Content). 404 (Not Found), B
404 (Not Found), ecnn Bbl XoTUTE| Cjly4yae OTCYTCTBMUA 3K3eMnspa € yKasaHHbIM ID
DELETE | ymanuTb BCIO KOJUIEKLMIO, YTO KpaiHe NN €CNN OH HE KOPPEKTEH (a TakXxe, ecu
He XeJslaTesbHO. KJINEHTY HEMO3BOJINTEJIbHO 3HAaTb O HaJINYUK
LaHHOr0 3K3eMnasapa).

Huxe npusoantca 6onee nogpobHoe obcyxaeHne 0CHOBHbIX MeToa0B HTTP.

body new { font-family: system-ui, -apple-system, "Segoe Ul", Roboto, "Helvetica Neue", "Noto Sans",
"Liberation Sans", Arial, sans-serif, "Apple Color Emoji", "Segoe Ul Emoji", "Segoe Ul Symbol", "Noto
Color Emoji"; font-size: 1rem; font-weight: 400; line-height: 1.5; margin: 0; color: #212529;
background-color: #fff; -webkit-text-size-adjust: 100%; -webkit-tap-highlight-color: transparent; }
.container_new { margin: 1rem; padding: 1.5rem; border: 1px solid #dee2e6; border-radius:
0.375rem; } .tab_new { display: flex; flex-direction: column; } .tab-nav_new > input[type="radio"] {
display: none; } .tab-content new { display: none; } #content-1:has(~ .tab-nav_new > #tab-
btn-1:checked), #content-2:has(~ .tab-nav_new > #tab-btn-2:checked), #content-3:has(~ .tab-
nav_new > #tab-btn-3:checked) { display: block; } .tab-nav_new { display: flex; flex-wrap: wrap;
border-bottom: 1px solid #dee2e6; margin-bottom: 1rem; order: -1; } .tab-nav_new > label { display:
block; padding: 0.5rem 1rem; color: #0d6efd; text-decoration: none; background: 0 0; border: 1px
solid transparent; margin-bottom: -1px; border-top-left-radius: 0.375rem; border-top-right-radius:
0.375rem; -webkit-appearance: button; transition: color .15s ease-in-out,background-color .15s ease-
in-out,border-color .15s ease-in-out; } .tab-nav_new > input[type="radio"]:checked + label { color:
#000; background-color: #fff; border-color: #dee2e6 #dee2e6 #fff; cursor: default; }

HTTP meTog GET ncnonb3yeTca AN nonyyYeHns (Mnum YyTeHns) npeacrasrieHus pecypca. B cayyae
»YAa4Horo” (nnm He comepxawlero ownbok) agpeca, GET Bo3BpallaeTca npeacTaBieHne pecypca B
opmaTe XML nnm JSON B coveTaHmm ¢ kogom coctosaHus HTTP 200 (OK). B cnyvae Hannymsa owmnbok
06bI4yHO Bo3BpaLaeTca koa 404 (NOT FOUND) nnn 400 (BAD REQUEST). B cooTBeTcTBUM
cneumndukaumm HTTP, GET (Tak e kKak n HEAD) 3anpocCbl UCMONb3YOTCSA TONbKO A5 YTEHUA
LlaHHbIX, He n3MeHsas nx. Takmm obpasom, npu cobnofeHnr LaHHOIO COoralleHuns, OHU CYUTAlOTCA
6e3onacHbIMU. TO eCTb OHW MOTYT MUCMONb30BaTbCA 63 pucka U3MeHeHUs faHHbIX, BHe 3aBUCMOCTM
OT TOro, 04WH pa3 AaHHble 6blM NonyYeHsbl, nam xe 10, nnm Hy pa3y Bosce. GET (a Takxxe HEAD)
3anpocCkl ABNATCA NAEMNOTEHTHLIMU (TOXXAECTBEHHbLIMU), YTO NOAPA3yMeBaET NoJlyYyeHmne
NOEHTUYHbIX OaHHbIX MPU UCMOJIb30BaHUN OOHUX M TEX e 3anpocoB (Kak Npu e AUHNYHOM
obpallLeHum, Tak 1 Npu MHOrokpaTHoM). He ctouT ncnonb3osaTtb GET ana HebesonacHbIX onepauunn
HaZ OaHHbIMW, MPU LAaHHOM 3anpoce OHW He A0JKHbl BblTb MoAMdULMPOBaHbI. MpruMepsl: GET
http://www.example.com/customers/12345 GET http://www.example.com/customers/12345/orders
GET http://www.example.com/buckets/sample

MeTtogz PUT 06bl4HO ncnonb3yeTcs 419 NpefoCTaBNeHNs BO3MOXHOCTM 06HOBNEHNS pecypca. Teno
3anpoca npu oTnpaske PUT-3anpoca K cywecTtsytowemy pecypcy URI LOKHO coaepxaTb
0BHOBNEHHbIE fl@aHHbIE OPUTMHANBHOIO pecypca (MOSIHOCTLIO, UK TOSIbKO 0BHOBASEMYIO HaCThb).
Kpome Toro, PUT MoXXeT BbITb MCMONb30BaH A1s CO34aHWUs pecypca, B Cyyae, Koraa
NoeHTNNKATOP pecypca BuibnpaeT KAMEHT, a He cepsep. Vinn, ecnn nepedpasnpoaTb — nNpu
oTnpaske PUT 3anpoca no agpecy, cofep)xallemMy He CyLeCTBYIOLWNIA naAeHTUduKaTop pecypca.
OnaTb XKe, CTOUT NOMHUTb, YTO TENI0 3anNpoca A0J/HKHO BblTb MOoANDUKALMEN OPUTMHANBHOIO
pecypca. MHorvne cH4uTaloT 3T0 3aMyTaHHbLIM U HEMOHATHbLIM. COOTBETCTBEHHO, AAHHYI0 BO3MOXXHOCTb
mMeToda PUT CTOMT MCNosb30BaTb C OCTOPOXHOCTbIO. [la 1 npu KpanHen HeobxogumocTun. ns
CO3@aHNS HOBbIX IK3EMMJISPOB pecypca npennoyTuTensHee ncnosb3osaHne POST 3anpoca. B
LaHHOM CNlyyYae, Npu co3gaHmm ak3emnnsapa byaet npenocTaBieH KOPPEKTHbIN naeHTUhUKaTop
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3K3eMnaspa pecypca B BO3BPALLEHHbIX AaHHbIX 06 3k3emnnsape. MNpu ycnewHoM 06HOBAEHMM
nocpencTsoM BbinosHeHMsa PUT 3anpoca Bo3BpawaeTcs koa 200 (mnm 204 ecnm He bbin nepenaH
Kakomn-nnbo KOHTEHT B Tene oTeeTa). Ecam PUT ucnonb3yeTca Ana co3gaHus sk3emnasapa — 06bl4HO
Bo3BpaLLatoT HTTP koa 201 npu ycnewHoM co3gaHuun. Bo3spallaTb AaHHbIe B OTBET Ha 3anpoc
Heobs3aTeNbHO. Takxe He 0653aTeNlbHO BO3BpaLLaTh CChIJIKY HA 3K3eMMIap pecypca nocpeCcTBOM
3arosioBka Location™ no npuynHe TOro, YTO KANEHT M Tak obnafjaeT naeHTMOUKATOPOM 3K3emMnasapa
pecypca. PUT He 6e3onacHas onepauns, Tak Kak BCieACcTBME €€ BbIMONHEHUSA NPOUCXOANT
Moaudukaunsa (Mnn cosgaHme) sK3eMnasapoB pecypca Ha CTOPOHe cepBepa, HO 3TOT MeTof
NOeMNOTEHTEH. lpyrummn ciosamm, cosgaHme unm obHoBaeHne pecypca NocpeacTBOM oTrnpaBku PUT
3anpoca — pecypc He ncyesHeT, byaeTt pacnonaraTbCa Tam xe, rae n 6o npy nepsom obpatleHny,
a TakXXe, MHOroKpaTHOE BbINMOJIHEHNE OAHOr0 M Toro xe PUT 3anpoca He n3MeHuT obLiero
COCTOSIHMA CUCTEMbI (3a UCKOYEHNEM NepBoro pasa, Ho 3TO 0ObIYHO ONYCKAKT N3 PpacCMOTPEHMS)
Ecnum PUT 3anpoc ncnonb3yeTcs ans yBeanyeHns cHETYMKa NPOCMOTPa KOHKPETHOro pecypca —
[aHHbIN 3aMnpocC yXXe He cYUTaeTCa NAEeMNOTEeHTHbIM. IHOrga Takoe NpoucxoanT U cYnuTaeTcs
[OCTaTOYHbIM 3aJ0KYMEHTUPOBATb TOT (PaKT, YTO BbI3OB He naemMnoTeHTeH. OgHaKo CTporo
pekoMeHOyeTCH BblAepXunBaTb MaeMnoTeHTHOCTL PUT 3anpoca. Mpumepsl: PUT
http://www.example.com/customers/12345 PUT
http://www.example.com/customers/12345/orders/98765 PUT
http://www.example.com/buckets/secret_stuff

PATCH 3anpoc ncnosne3syetcs onsa *mogngpukaunmn** pecypca. PATCH 3anpoc 0osKeH cogepxxaTb
TONIbKO M3MEHSAEMbIE JaHHbIE pecypca, a He BCe ero AaHHble. 3To HanoMuHaeT paboTty PUT 3anpoca,
HO B Tene 3anpoca CoOAEPXUTCA Habop NHCTPYKLMNIA ONUCHIBAKOLWMX KaK A0/KEH ObiTb M3MEHEH
pecypc, pacnosioXeHHbIN Ha cepsepe, 4719 (hOPMUPOBAHMUA HOBOW BEPCUU. ITO O3HAYaeT, 4YTO Teno
PATCH 3anpoca [0/1XXKHO coiep>XaTb He MPOCTO M3MEHEHMNS pecypca, a NpeacTaBnaTb U3 cebs
onucaHune Ha fA3blke BHeCeHns nameHeHun (patch language) Takmx kak JSON Patch nan XML Patch.
PATCH 3anpoc Hu siBnsieTcs 6e30nacHbIM, HU MAEMNOTEHTHbIM. OgHako PATCH 3anpoc MmoxeT 6biTb
chopMmupoBaH TaknM 06pa3om 4ToObI ObITb MAEMNOTEHTHBLIM, YTO B CBOKO 04epenb NOMoraeT
NpeLoTBPaTUTb HeraTBHbIE NOCNEACTBUSA OT KONAU3NA Mexay AByMa PATCH 3anpocamu K 04HOMY
N TOMY Xe pecypcy B OOWH M TOT XXe NPOMEXYTOK BpeMeHu. Konnnsnm Heckonbknx PATCH 3anpocos
MoryT 6bITb 601€€ ONacHbIMK YeM Konam3sum PUT 3anpocoB, NOTOMY YTO HEKOTOPbLIM (hopMaTaM
N3MEHEeHNn HeobX0ANMO BbINOJHATLCA OT N3BECTHOM 6a30BON-TOYKM MK pecypc ByaeT noBpexxaeH.
KAneHTbI, UCroJib3YoLLne Tako TUM BHECEHUA U3MEHEHWI, LOJKHbI MCMNOb30BaTb YC/0BHbIN
3anpoc Ha NPOBEpPKY M3MEHEeHUs pecypca C MOMeHTa Noc/ieHero 4OoCTyna KJneHTa K Hemy.
Hanpumep KnneHT MoXxeT ucnosib3oBatb ETag B 3aronoske If-Match 8 camom PATCH 3anpoce.
Mpumepsbl: PATCH http://www.example.com/customers/12345 PATCH
http://www.example.com/customers/12345/orders/98765 PATCH
http://www.example.com/buckets/secret_stuff

POST 3anpoc Hambosiee 4acTo NCMONb3YeTCA A1 CO34aHUSA HOBbIX peCypcoB. Ha npakTukKe OH
NCMonb3yeTca A1 CO30aHNA BJIOXKEHHbIX pecypcoB. [lpyruMu cnosaMu, npu Co3g4aHnUm HOBOrO
pecypca, POST 3anpoc oTNpaBAseTcs K poANTENIbCKOMY pecypcy 1, Takum obpa3om, cepsuc bepeT Ha
cebs 0TBETCTBEHHOCTb Ha YCTAHOB/IEHME CBA3M CO3[4aBAaEMOro pecypca C pOAUTENIbCKMM pecypcoM,
Ha3Ha4vyeHne HoBoMY pecypcy ID u T.n. Mpu ycnewHoOM co3fgaHnm pecypca sosspatuaeTtca HTTP kog
201, a Takxe B 3arosioBke "Location’ nepepnaeTcs agpec co3faHHoro pecypca. POST He sBnseTca
6e30nacHbIM UAN NAEMMOTEHTHbLIM 3aNpPOCOM. [TOTOMY PEKOMEHAYETCS ero UCnosb3oBaHMe AN He
NOEMMOTEHTHbIX 3anpocoB. B pe3ynbTaTe BbINOJHEHUA nAeHTUYHbIX POST 3anpocos
npenoCcTaB/IAOTCA CUJIbHO NMOX0XWE, HO He UAeHTUYHble AaHHble. [Mpumepsl: POST
http://www.example.com/customers POST http://www.example.com/customers/12345/orders

DELETE 3anpoc kKpalHe npocT ans noHnMaHus. OH ncnonb3yeTcs ONs yaaneHusa pecypca,
naoeHTuhnunposaHHoro KoHkpeTHbIM URI (ID). Mpwu ycnewHom yaaneHum so3spattaetcsa 200 (OK)
Kof HTTP, COBMeCTHO C TesioM 0TBETa, COAep)KallMM AaHHble yAaNEHHOro pecypca (oTpuuaTensHo
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CKa3bIBAaE€TCA Ha 3KOHOMUK TpadmKa) unn 3aBepHyTole 0TBeThl (CMOTpUTe "Bo3Bpallaembie
AaHHble"). Takxe BO3MOXHO ucnosnb3oBaHne HTTP koga 204 (NO CONTENT) 6e3 Tena oTBeTa.
CornacHo cneundukaumm HTTP, DELETE 3anpoc ngemnoteHTeH. Ecnum Bbl BoinonHAeTe DELETE
3anpoc K pecypcy, oH yaanseTtcs. NosTopHbin DELETE 3anpoc K pecypcy 3aKOHYUTCA TakxXe: pecypc
ynanéH. Ecnn DELETE 3anpoc ncnonb3yeTtca oNns gekpeMeHTa c4éTtymka, DELETE 3anpoc He
ABNSETCA NAEMMNOTEHTHbIM. cnonb3ynte POST ANng HenAeMnoTeHTHbIX onepauni. TeM He MeHee,
cywecTsyeT npefoctepexeHune 06 ngemnoteHTHOCTM DELETE. MoBTOpHbIN DELETE 3anpoc K
pecypcy YacTto conposoxaaetcsa 404 (NOT FOUND) kogom HTTP no nprynHe TOro, 4To pecypc yxe
yoanéH (Hanpumep u3 6a3bl gaHHbIX) 1 bonee He nocTyneH. 910 AenaeT DELETE onepauuto He
NOEMAOTEHTHON, HO 3TO 0BLWENPUHATLIA KOMAPOMIUCC Ha TOT CAlyYait, ecnm pecypc bbin yaanéH us
6a3bl JaHHbIX, @ HE NOMeYeH, Kak yaanéHHbin. Mpumepsbl: DELETE
http://www.example.com/customers/12345 DELETE http://www.example.com/customers/12345/orders
DELETE http://www.example.com/bucket/sample

O GET O PUT O PATCH O POST O DELETE

lonosiHeHna n ®aunsbl

CchbinKa Ha OpUrnHaJibHy CTaTbiO
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