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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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OTcytcTBME cocTosiHUM (Stateless)

Tak kKak REST 310 akpoHuM ana REpresentational State Transfer, oTCyTCTBME COCTOAHMI SBNSAETCA
BaXXHOW YepTomn. Taknum 0b6pa3om, 3TO 3HAYMT, 4TO HeobxoAmnmoe cocTosHue ans obpaboTkm 3anpoca
COLEPXNTCA B CaMOM 3anpoce, nmbo B pamkax URI, napameTpax CTPOKM 3anpoca, Tena uam
3aronoBkax. URI yHUKaIbHO NOEHTUMULNPYET pecypc, U TeNo COAEPXMUT COCTosHME (Mnn
N3MEHEHNe COCTOSHMA) 3TOro pecypca. 3aTeM, Nocsie Toro, Kak cepeep 3asepwnt 06paboTKy,
COCTOSIHME UK €ro YacTb(Kn) oTAAETCA 06paTHO KMEHTY Yepes 3aro/ioBKK, CTaTyC 1 TeNo OTBETA.

BONbLIMHCTBO U3 HAc, KTO 6bla B 3TON 0TPAC/W, NMPUBLIKJIN K MPOrPaMMUPOBaHNIO B KOHTeHepe,
KOTOPbIV AAET HaM NoHATUe «Ceccus, KOTopas NoaaepXKMBAET COCTOSAHNE HECKOJIbKX HTTP
3anpocoB. B REST, KIMEHT A0/KEH BKJIIOYaTb BCHO MHGOPMaLMO 418 CepBEPa A1 BbIMOJHEHNS
3anpoca, No HeobXxoAMMOCTM NOBTOPHO OTMNPABAAS COCTOSIHNE, €C/IN 3TO COCTOSHUE AO0JIKHO
OXBaTbIBaTb HECKOJIbKO 3anpocoB. OTCYyTCTBUE COCTOSHUI obecneynBaeT 60nbLUYIO
MacwTabnpyemMocTb, Tak Kak CepBep He A0JKEH NoAAepXXBaTb MK 06LLATLCS Yepes COCTOosHUe
ceaHca. Kpome Toro, 6anaHCcMpoBLUMKY Harpy3ku He NnpuaéTcs 6ecnokonTbCs 0 CBS3aHHOCTM Ceccum
N CUCTEMBI.

Tak B 4EM pasnnyne Mexay cocTosiHUeM u pecypcom? COCTOSIHUE USIN COCTOSIHIE MPUIOXKEHUS, 3TO
TO, YTO cepBep 3ab0TUTCS BbINMOJHUTL 3aMPOC ASA NOAYYEHUS JaHHLIX HEOOXOAUMbIX 415 TeKyLLen
ceccum nnam 3anpoca. PecypcHoe COCTOsIHME, U PeCypc, 3TO AaHHbIE, KOTOPbLIE onpeaenstoT
NnpeacTaB/ieHNe pecypca, Hanpumep, faHHble XpaHaLiecs B 6a3e aHHbIX. PacCCMOTPUM COCTOsIHUE
MPUIOXKEHUS KaK laHHble, KOTOPbIE MOTYT BapbMpPOBATLCS B 3aBMCUMOCTU OT KJIMEHTa U 3anpoca. C
APYrovi CTOPOHbI, COCTOSIHUE PECYPCOB MOCTOSHHO MO KaXKA0MY KJWEHTY, KOTOPbIA 3anpallnBaeT
ero.

Kaxabln BcTpeyan npobnemy ¢ KHornkon «Haszan» B CBOEM Beb NpusioxxeHnK, Koraa oHo BefeT cebs
No-pa3HOMY B OOHOW TOYKE, MOTOMY YTO OXWUAANNCh OENCTBMA B oNpeLeneHHOM nopaake? Takoe
NPOUCXOAMNT, KOrAa HapyLUeH NPUHLMN OTCYTCTBUA COCTOAHUIA. ECTb cnyyawn, Korfa He cobnopaeTcs
NPVHLAN OTCYTCTBUSA COCTOAHUI, HanpuMep, three-legged OAuth, orpaHuyeHune ckopocTu Bbi3oBa API
1 T.4. O4HaKOo, MPUNOXKNTE MAaKCUMYM YCUINIA, 4TOBbI COCTOAHME NPUNOXKEHUS HE 3aHMMANO
HEeCKOJ/IbKO 3anpoCoB K BalleMy CepBucy.

KewuposaHue oreBeta (Cacheable)

Kak n B World Wide Web, knneHT MOXXeT K3LWMpoBaTb 0TBEThLI. TaknuM 0bpa3oM, OTBEThI SBHO UK
HesBHO onpenensioT cebs Kak Kelmpyemble Wav HeT, 4119 NpefoTBpaLleHns NOBTOPHOIo
MCMN0Nb30BaHUA KJMEHTaMM yCTapeBLUNX UM HEKOPPEKTHBIX flaHHbIX B OTBET Ha AaJibHenwune
3anpocbl. XOPOLLO CPOEKTUPOBAHHOE K3LINPOBAHME YaCTUYHO WA MOMHOCTbBIO YCTPaHseT
HEKOTOpbIe KJINEHT-CepBEPHbIE B3aMOAENCTBNSA, CNOCOBCTBYS AasibHenLen MacwTabrupyemMmocTu n
NPOU3BOAMNTENBHOCTMW.

KnueHnT-cepBep (Client-Server)

EQnHbIN NHTepdenc oTaenseT KANEHTOB OT CepBepoB. Pa3aeneHne NHTeptencoB 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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Mpo4YnTaTbh KOHKPETHbLIN pecypc (No naeHTuguKkaTopy) unm Habop pecypcos

PUT

O6HOBNTb KOHKPETHBIN pecypc (Mo naeHTudukaTopy) nam Habop pecypcoB. Takxe MOXeT
MCMNONb30BaTbCA 419 CO34aHMA onpenesieHHoro pecypca, ecnm ngeHTuhukaTop pecypca nssecTeH
3apaHee

DELETE

YOanuTb KOHKPETHbIN pecypc no naeHTugpukaTopy

POST

Co3naTb HOBbIN pecypc. TakXXe yHMBepCasbHOe AeCTBME AN1S Ornepalunii, KOTOpble He BMMCHIBAKOTCS
B ApYyrve KaTeropuu

MpuMevyaHue

GET-3anpocbl He A0/KHbl M3MEHATb AaHHble 6a30BbIX PeCypcoB. MNpn 3TOM MOXKET BbIMNOJIHATLCSA
OTCNeXMBaHUe, NpuBoasLLee K 0OHOBMEHNIO AaHHbIX, HO AaHHbIE pecypca, NAEHTUROULMPOBAHHOIO
JaHHbIM URI, He JO/IKHbI U3MEHSATbLCS.

JaBaiTe pecypcam npoayMaHHble UMEHa

CospaHue xopowero APl — 310 Ha 80% mnckyccTBo 1 Ha 20% Hayka. Co3fnaHune nepapxumu
oCMbICNIeHHbIX URL-agpecoB OTHOCUTCS K UCKYCCTBY. PaunoHaibHOe HauMeHOBaHne pecypcoB
(Ha3BaHMA KOTOpbIX NpeacTaBnstoT cobon npocto URL-nyTn, Takme Kak /customers/12345/orders)
yJny4ylwaeT NOHUMaHWe TOro, YTo AenaeT AaHHbIN 3anpoc.

MNMoaxonsauwime Ha3BaHUA PeCcypCcoB NPefoCTaBAAT KOHTEKCT ANd 3anpoca n genatoT APl cepsuca
6onee NOHATHBLIM. PecypChbl A0/MKHbLI NPOCMATPUBATLCA NEPAPXNYECKN MO NX UMEHAM.
Monb3oBaTensaM Oo/HKHa npegnaratbCs yaobHas, nerko noHMMaeMas nepapxmns pecypcos ans
NCMOJIb30BaHUS B UX NPUJIOXKEHUSAX.

BOT HecKosIbKo NpocTbiX Npasun gna gusanHa URL-nyTu (MMeHun pecypca):

e icnonb3ynte ngeHtugukatopsl B URL-agpecax, a He B CTPOKe 3anpoca. Mcnosb3oBaHne
napameTpoB CTPOKM 3anpoca OTJIMYHO NOAXOAUT AN UNbTpaLUn, HO HEe 4N UMEH pecypCcoB
o XopoLwuo: /users/12345
o Mnoxo: /api?type=user&id=23
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e URL-afipeca nepapxuyHbl, Nonb3ynTecb 3TUM A5 3a[laHUS CTPYKTYPbl PECYPCOB
e [In3aliH cepBuca J0/KeH OblTb OPUEHTUPOBAH HA BaLUMX KJIMEHTOB, @ HE Ha BalUW AaHHble

¢ IMeHa peCcypcoB O0JIKHbI BbITb CyLlecTBUTENbHbIMU, 36eraiiTe rnarosioB B UMeHax pecypcos,
3TO NO3BOJINT CAeNaTb ux acHee. icnonb3lynte metoabl HTTP, 4T0ObI YKa3aTb, Kakoe AencTBme
BbIMOJIHAET 3anpoc

¢ IcCN0NIb3yNTE MHOXXECTBEHHOE YMCI0 B COOTBETCTBYOLWMX cerMeHTax URL-agpecos, 4TobbI
obecneynTb cornacosaHHocThb URI Bawero APl Bo Bcex HTTP-meToaax, npuMeHas metadgopy
KOJIIeKLLUN
o Xopowo: /customers/33245/orders/8769/lineitems/1
o Mnoxo: /customer/33245/order/8769/lineitem/1

e N3beranTe ncnonb3oaHuns Habopos cnos B URL-agpecax (Hanpumep, customer list B kayecTse
pecypca). icnonb3ynTe MHOXECTBEHHOE YNC0 AJ15 Ha3BaHUN KONNEeKU M
o Xopouuo: /customers
o Mnoxo: /customer_list

e Vicnonb3ynte cTpoyHbie byksbl B URL, pa3gensas cnosa nogyepkuBaHmeM (« ») nam geumcom
(»-«). HekoTopble cepBepbl UTHOPUPYIOT PErNCTP, NOITOMY NyYLle YETKO NpUAEepXUBaTbCA
HV)XHero peruncrpa

e CtapainTech, 4Tobbl URL-agpeca Bbinn Kak MOXXKHO KOpPoYe 1 CoLlep>Kan Kak MOXHO MeHblLUe
CEermMeHTOB

Ncnonb3ynte Koabl HTTP-0TBETOB ANA YKa3aHUA cTaTyca
Kogbl oTBeTa ABAATCA YaCTblo cneundumkaunm HTTP. ns onncaHnsa caMblX pacnpoCTPaHEHHbIX
CUTyaummn cyuwecteyeT bonbon Habop HTTP-0TBETOB.

MockonbKky Haww RESTful cepsuckl cneanytoTt cneundukaunm HTTP, Hawmn Be6-API 00MKHbI
BO3BpallaTb KoAbl COCTOAHUM HTTP. HanpumMep, Korga pecypc ycrnewHo co34aH € NoMoLLbio 3anpoca
POST, APl nonxeH BepHyTb Koa cocTosHns HTTP 201. MoHbIA CAUCOK BO3MOXHbLIX KOAOB COCTOSAHMSA
HTTP ¢ nogpobHbIM onmncaHuem JoCTyNeH 34echb

Top 10 kopos coctosiHnsa HTTP-oTBeTa:

200 OK

Koa, yKa3blBaloLWWIA Ha YCMeLwHoe BbiMoJIHEHME 3aMnpoca 1 Yalle BCero BCTPEYaloLWMNCca Ha NPakTUKe

201 CREATED

Pecypc ycnewHo co3aaH (4epe3 POST nam PUT). YcTaHOBUTE 3aro0si0BoK Location Co CCbiIKOW Ha
BHOBb CO3AaHHbIN pecypc (npu POST). Teno oTBeTa MOXXeT BbITh Kak MyCTbIM, TaK 1 COAEPXaTb YTO-
T0 204 NO CONTENT 3anpoc BbIMOJIHEH YCMELIHO, HO B Tefe OTBEeTa HEeT AaHHbIX. YacTo
ncrnonb3yetca ons onepaunn DELETE n PUT
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O6uwas ownbka, Koraa npw BbIMOJHEHNMN 3aNpoCca BO3HUKAET HEAOMYCTUMOE COCTOsIHNE. MpuMepsl -
OWNBKN NPOBEPKM LlOMEHA, OTCYTCTBYIOLLME AaHHblE U T.A.

401 UNAUTHORIZED

Kon owmnbkmn ans OTCyTCTBYIOLLErO UM HEAOMYCTUMOr0 TOKEHA ayTEHTUUKaALUN

403 FORBIDDEN

Kop owmnbkm, Korga nosib3oBaTeNb HE aBTOPWU30BaH A1 BbINOJHEHNSA ONepaLmm am pecypc
HeOOoCTYNeH Mo Kakon-nnbo npuynHe (Hanpumep, orpaHNYeHns No BPEMEHN 1 T.M.)

404 NOT FOUND

TOT KOA WUCMOb3yeTcs, KOrfla 3anpoLLUEHHbI pecypc He HalaeH. Pecypc He cyuiecTsyeT, 1nMbo
6bina owmnbka 401 nnm 403, KoTopyto No coobparkeHnsM 6e30MacHOCTN CEPBUC XOYET CKPbITh

405 METHOD NOT ALLOWED

cnonb3yeTcs ANna yKasaHUs Ha TO, 4TO 3anpolleHHsbin URL-agpec cyLlecTByeT, HO UCMOJIb3yeMblin
HTTP-meTon HenpuMeHuM. Hanpumep, POST /users/12345, roe APl He nopgepXXuBaeT co3faHue
pecypcoB TakuM obpa3om (C NpenoCcTaB/eHHbIM naeHTUGKaTopoMm). Mpun Bo3BpaTe ownbky 405
L0/KeH BbiTb ycTaHoBNeH HTTP-3aronoBok Allow, yka3blBaloLWwuii Ha NOALEPXKNBAEMbIE METOAbI
HTTP. B npumepe Bbile 3aronoBok Boirnagen ool kak “Allow: GET, PUT, DELETE”

409 CONFLICT

TOT KoA OLUINOKM OTNPABNSETCA BCAKUIA pa3, KOrAa BbINOJHEHME 3anpoca MOXKET NPUBECTM K
KOH(IMKTY pecypcoB. MprMepbl TaKUX CUTYyaLWA - BOVHbIE 3aMNUCK, HAaNpUMep, NomnbITKa Co3AaThb
NBYX KJIMEHTOB C 0JJMHAKOBOW MH(OPMaLIel; yaaneHne KOPpHEBbIX 06 EKTOB, KOraa He
noAfep>XXMBAeTCs KackaHoe yaaneHne

500 INTERNAL SERVER ERROR

Hukorga He oTnpaBAsANTe 3TOT KOA BPYYHY. 9T0 obuiasa owmnbka, Koraa Ha CTOpOHE cepeepa
BbIOpaACbIBAaeTCS KaKoe-TO UCKJIoYEeHME. ITOT KO AOJIKEH UCMO/b30BaThbCA TObKO AJ18 OWNOOK,
KOTOpbl€ N0JIb30BaTE/lb HE MOXXET YCTPAHUTbL CO CBOEW CTOPOHHI
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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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NHTEepPHaLNOHaNM3NPOBaHHbIMU naeHTuhukaTopamm pecypcos (IRI) [RFC3987]
CcblfiKa COCTOUT U3:

® KOHTEKCTHOro IRI

TnNa CCbIIKN

uenesoro IRI

LeneBbiXx aTpUbyTOB (ONUMOHAJBLHO)

CcblIKY MOXKHO paccMaTpuBaTh Kak yTBepxaeHune suaa {KoHTeKCTHbIN IRI} numeeT pecypc {Tuna} B
{uenesom IRI}, koTopbIn MMeeT {uenesble aTpnbyTbi}.

Mo MeHbLLEN Mepe, pa3MelwanTe ccbiikn B HTTP-3aronoske Link, Kak 3TO peKkoMeH40BaHO B
cneuundukaumm, nunm ncnonblynte JSSON-npeacTaBneHne gaHHoro ctunga HTTP-ccolnok (Hanpumep,
CCbIIKK B cTune Atom, cm. RFC4287). Mo mepe Toro, kak Baww APl byneTt cTaHoBUTLCA Bonee 3pesibiM,
Bbl CMOXXETE UCMO0/b30BaTb Honee CNoXxHble CTUAN CCbINOK, Takne kak HAL+JSON, Siren,
Collection+)SON wn/vnn JSON-LD un T.4.

NIMeHOBaHUue pecypcoB

Kpome npaBuibHOro ncnonb3osaHua HTTP rnarosios, UMeHOBaHMe pecypcoB, BEpPOATHO, caMas
obcyxfaemas 1 BaXKHaa KOHUEeNUus a5 NoOHMMaHUs BO BPEMS CO34aHUSA MOHATHOrO U IEerko
ncnonb3yemoro APl gns Web-cepsuca. Kora pecypcbl Ha3BaHbl Xopowo, APl MIHTYUTVBEH W NEroK B
MNCNOJb30BaHMMW. ECIM )Xe pecypcbl Ha3BaHbl MJ10X0, TOT XKe caMbli APl MOXKET NoKa3aTbCs
HEYKJIIOXXUM U TPYAHbIM B MOHMMaHWUM U UCMO0JIb30BaHUN. Hnxe nprmeefeHbl HECKOJIbKO MOACKA30K,
KakK npofo/knTb co3gaeaTb URI pecypcos gss Hosoro API.

®akTnyecku RESTful API - 310 Bcero nnwb Habop URI, HTTP Bbi30BOB K 3TMM URI 1 HekoTopoe
KONNYeCTBO NpeacTaBneHun pecypcos B hopmate JSON n/unmn XML, MHOrme u3 KoTopbix 6yayT
copep)XaTb NepekpecTHble CCbIIKU. 3a OCHOBY agpecauunn bepeTca NoKpbITUE YHUKaIbHbIMU
naoeHTupunkaTopamm pecypcos (URI) Y kaxgoro pecypca ectb cBon agpec nam URI: BCA nHTepecHas
NH(MOPMaLINs, KOTOPYHO CepBep MOXeT NpefoCcTaBuTb, NpeacTaBieHa Kak pecypc. OrpaHuyeHue
oaHoobpasma nHTepdenca 4YaCTUYHO peasim3oBaHO C NOMOLLbio KoMbuHaumnin URI n HTTP rnaronos u
NX NCMOJIb30BaHNEM B COOTBETCTBUWN CO CTaHAAPTaMM U KOHBEHLUAMMN.

Korpa Bbl peluaeTe, kakue pecypcol byayT B Ballen CUCTEMe, Ha3blBalTe UX CyLLeCTBUTE/IbHbIMY, B
NPOTMBOMONOXHOCTb rnaronam, unn genctemam. Opyrumm cnosamm, URI fonKeH cCbinaTbCs Ha
pecypc, a He Ha fencTeue. ELWé oAnH oTanYaowmin GakTop - y CyLeCTBUTENbHbIX €CTb Takue
CBOWCTBA, KOTOPbIX HET y r1arofos.

Huxxe npuBeaeHbl MPUMEpPBI PECYPCOB:

Monb3oBaTes N CUCTEMBI.

KypcChbl, B KOTOPbIX 3aperncTpupoBaH CTyOEeHT.

e icTopunsa coobueHnin nonb3oBaTens.

Monb3oBaTeNb, KOTOPbLIN MOANNCAH Ha APYroro NoJib3oBaTens.
MoNb3oBaTeNUN, KOTOPbIE NOAMNUCAHbI HA APYroro nosab3oBaTens.
CTaTbs 0 BEpxoBOM e3je.
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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 MO3NLUN AAHHOrO0 3aka3a. Kak bbl TO Hu 6bi10, eCiv 0TAENbHbIE NO3ULNN
HeJslb35 pacCMaTpMBaTb TOJIbKO B KOHTEKCTe MoKynaTes, Ui UX MOXXHO pacCMaTpuBaTb BHe ero
KOHTEKCTa, Mbl MOXXeM npeanoxutb POST www.example.com/orders/8769/lineitems. Hapagy ¢ atumu
CTpOKaMWU, NOCKOJIbKY MOXET ObITb HeCKoJIbko URI ons 3aaHHOro pecypca, Mbl TakXXe MOXXeM
npennoxutb GET http://www.example.com/orders/8769, KoTopbli BO3BpaLLaeT MH(opMaLmnio o
3aka3e no ero ID 6e3 yka3aHus ID nokynaTtena Cnyckasacb rnybxe no nepapxun: GET
http://www.example.com/customers/33245/orders/8769/lineitems/1 Mo)xeT Bo3BpaLlaTb TOJIbKO
nepByilo OTAENIbHYIO NO3MLMIO B 3aKa3e. K 3TOMy MOMEHTY Bbl Y)Xe MOXeTe BULAETb, Kak paboTaeT
KOHUEeNuUUs nepapxnyHoCcTu. HeT HUKaKUX XXECTKUX npasun, ybeanTecb TONbKO, YTO NPeLSiIoXKeHHas
CTPYKTYypa NoHATHa noTpebutento Bawmx cepsncos. Kak 1 Bce B pemecne paspabotku MO,
MMEHOBAHME KPUTUYHO NS ycnexa. B3rnsaHuTe Ha HEKOTOpbIE LWMPOKO MCnosib3yemble API, 4TobbI
nprnobpecTn HaBbIK NPOEKTUPOBAHMA N NCMONb3YNTE NHTYNLMIO CBOMX Konier, 4Tobbl ynyywmnTts URI
pecypcos Ballero APl. Hmxe npueefeHbl HeKoTopble npumepsl 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 HEKOTOPbIE NPUMEPbLI MOAXO0AALLMX Ha3BaHUIM A5 pecypcos, nHoraa bonee
NH(MOPMaTUBHO YBULAETb HEKOTOPbIE aHTU-NMATTEPHbI. HUXXe npefcTasieHbl Maoxme npuMepsbl
RESTful URI pecypcos, KoTopble bbin 3aMeyeHbl B "ankon npupoae." Hukorga Tak He genanTe.
Mpexne BCero, 4acTo CepPBUCHI NCNonb3ytoT oanH URI, 4Tobbl onpenennTb NHTEpdEnc, NCnonb3ys
CTPOKOBbIE NMapaMeTpbl jquery 414 onpenesieHns onepaLmm, KOTOPYK HY>XHO BbINOJHUTb u/unn HTTP
rnarosi. Hanpumep, 4T0obbl 06HOBUTL AaHHbIe nokynaTtens ¢ ID 12345 n nony4ntb ux B hopmaTte JSON
MOXeT OblTb MCMONb30BaH Takon 3anpoc: GET
http://api.example.com/services?op=update_customer&id=12345&format=json Tenepb Bbl He
CTaHeTe Tak genaTtb. HecMoTps Ha To, 4T0 y3en URL-agpeca 'services' — CyLecTBUTENbHOE, OH He
ABNSETCA CAMOLOKYMEHTUPYEMbIM, MOCKONbLKY nepapxmsa URI He ofHa 1 Ta Xe A4 BCex 3anpocos.
Kpome Toro, oH ncnosb3yet rnaron GET, xoTs BbiNosHAET 06HOBNAEHWE. 3TO KOHTPUHTYUTUBHO,
OMacHO U BbI3blIBaeT MHOI0 6011 y KNNEHTOB. BOT Apyron npuMep, KOTOPbIA TOXe BbINOJIHAET
obHoBNeHMe faHHbIX 0 nokynaTene: GET http://api.example.com/update_customer/12345 U ero
3n06HbIN aBoMHUK: GET http://api.example.com/customers/12345/update Bbl 4acTo MOXeTe yBUAETb
NoCNefHMI 3anpocC B cepBucax Apyrmx pa3paboTymkos. 3aMeTuM, 4TO pa3paboTynkm cTapatoTcs
co3paBaTb RESTful pecypchbl 1 Koe-rae 3ameTeH nporpecc. Ho nyylle, Kora Bbl MOXETE YBUAETb
rnaron B URL. 3ameTbTe TakXXe, YTO HaM He HY>XHO 1Cnosib30BaTh (pa3y 'update’ B URL, noTomy 4To
Mbl MOXXeM foBepuTbcs HTTP rnarony, 41o6bl coobwmnTb 06 3TON onepaunn. NMpPosicHUM, 4TO
cnepytowmin URL n3bbiToyveH: PUT http://api.example.com/customers/12345/update U ¢ PUT, n ¢
'update' B 3anpoce, Mbl pUCKyeM 3anyTaTb NoTpebuTenen Hawero cepsuca. fensetca nu 'update’
pecypcom? Mbl NOTPaTM HEKOTOPOE BPEMS Ha BbIACHEHWE 3TOr0. S yBepeH, Bbl MOHMMaeTe.
JasanTe NOrosoprM 0 CNope Mexay nJwpanamsaTopamu 1 "CUHrynapmsaTopammn’. Bel He cabllwanu
06 3ToM cnope? OH cywecTByeT. COOTBETCTBEHHO, BCE CBOAMTCA B C/leaytoLiemMy Bonpocy: o/ KHb
nm y3nbl URI B nepapxmm Ha3blBaTbCA CyLLECTBUTENbHBIMU B € AUHCTBEHHOM U1 MHOXXECTBEHHOM
yncne? Hanpumep, Kak goskeH soirngagetb URI gng nonyvyeHna gaHHblX 0 nokynatene: GET
http://www.example.com/customer/33245 wnu GET http://www.example.com/customers/33245 C
o0beunx To4YeK 3peHuns NpmBeieHbl XOpoLLMe apryMeHTbl, HO OOLLEeNpUHATON NPaKTUKON SBASeTCS
napannsauma y3nos, 4Tobbl obecneynTb COrnacoBaHHOCTb 4518 Bcex HTTP MeToL0B. 9TOT Noaxon,
060CHOBaH TeM, YTO MOKyMNaTeNn CYNTAIOTCSA KOIleKUen BHyTpu cepeuca u ID (Hanpumep, 33245)
CCblJIaeTCA Ha OAHOro NokKynaTens u3 Koanekumu. Icnosib3ya 3To Npasusio, NoJayyYnum cnegyowime
URI ¢ MHOXXecTBOM Y3108 (BblaeneHo mHown): GET
http://www.example.com/customers/33245/orders/8769/lineitems/1 Hoabl 'customers', 'orders’, n
'lineitems' CNONb30BaHbl BO MHOXXECTBEHHOM YucJie. 3TO NOAPA3yMeBaET, YTO BaM HYXHO TOJIbKO
ABa 6a30Bbix URL 015 KaXxao KOpHEBOM CyLUHOCTU. OAUH 15 CO3[4aHNA pecypca BHyTpH
KOMIIEKLUN 1 OPYrov Ans YyTeHus, 06HOBAEHNA N yaaneHns pecypca no ero naeHTudunkaTopy.
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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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NcKNoYeHneM 6e306MaHbIX 3PEHEKTOB, TakUX KaK: OrMPOBaHNE, KELWMPOBAaHUE, NoKa3 baHHepHON
pPeKNaMbl UK yBennyeHme Beb-cyeTymka. Co3aaHHbI NPon3BobHbIA GET-3anpoc, KOTopbIi He
YYUTBLIBAET KOHTEKCT COCTOAHMS NPUIOXKEHNS, CNellyeT CYUTaTb 6€30MacHbIM.

YnpoweHHo, 6e30nacHOCTb 03Ha4YaeT, YTO BbI30B MeTOAa He uMeeT Nob0oYHbIX 3 (PEeKTOB.
CnepoBaTenbHo, Takue (6e3onacHble) 3anpockl KANEHTbI MOryT 6e3onacHo coBepLlaTh
HeOA4HOKPATHO, He oMacasCb N3MEHUTb COCTOSIHME CepBepa. ITO 03HAYAET, YTO CEPBUCHI AOJIKHbI
npuaepXxmneatbcsa onpegeneHmnsa 6esonacHoctu gna GET, HEAD, OPTIONS n TRACE onepauwmi. He
BbIMOJ/IHEHMSA 3TO0 CBONCTBA MOXET NPUBOAUTL B 3abnyxaeHne notpebutens cepsuca, a Takxe
BbI3BaTb Npobaembl a5 Beb-KewmnpoBaHUs, MOUCKOBLIX CUCTEM U APYrUX aBTOMATMU3MPOBAHHbIX
areHToB, KOTOpPble HenpeaHaMepeHHo By IyT N3MEHSTb COCTOSIHNE CepBEpa.

Mo onpeaeneHuto, 6e3onacHble onepaLnn NAEeMNOTEHTHbI, TaK Kak OHU MPUBOAST K OHOMY 1 TOMY
XXe pe3y/bTaTy Ha cepBepe.

be3onacHele MeTobl peasin3oBaHbl Kak onepaunmn ToNbKO 4S5 YTeHus. OpnHako 6e30MacHOCTb He
0O3Ha4aeT, 4TO CepBepP AOJIXKEH BO3BPalllaTb TOT XE caMbli pe3ynbTaT Ka)kabl pas.

Ucnonb3oBaHue HTTP MmetonoB ana co3paHua RESTful
CepBUCOB

HTTP rnaronbl COCTaBASAT OCHOBHYI YaCTb “€ANHOro MHTepdenca”, orpaHMYnBaloLLEro U
NpenoCcTaBNAIoLLEr0 BO3MOXHOCTb OCYLLECTBAATbL AENCTBUA Haf CYLLECTBUTENbHbIM-
pecypcoM.OCHOBHbIMUK MK Hanbonee 4acTo ncnosblyembiMy HTTP rnaronamu (Mam Mmetogamu, Kak
X nHorfa HasblBatoT) asnatoTcs POST, GET, PUT, n DELETE. OHv COOTBETCTBYIOT Onepaunsm
C03[aHuNA YTeHns, 06HOBNEHUA 1 yaaneHms (nnm B coBokynHocTu - CRUD). EcTb ewe n gpyrue
rnarosibl OHW UCMNOJb3YIOTCA pexe. M3 pexxe ncnonb3syemolx MeTofos BelgenstoTca OPTIONS n HEAD

Hwxe npueefeHa cBogHaa Tabnnua pekoMeHAaLumMin no BO3BPALLEHMNIO 3HAYEHWIA NPY UCNOJIb30BaHNM
OCHOBHbIX HTTP rnarosioB B coveTaHum ¢ pecypcamu URI:

HTTP :
Fnaron Pecypc (Hanpumep /customers) Sk3emnnsp (Hanpumep /customers/{id})
200 (OK), koHkpeTHbIn customer. 404 (Not Found),
200 (OK), nepeyeHb customers. (OK) P ( )
B C/ly4ae OTCYTCTBUA 3K3eMnaapa € ykasaHHbIM ID
cnonb3yeTcs nocTpaHMyHas
GET NN eCyi OH He KOPPEKTEH (a Takxe, ecnu
HaBuraLms, COpTUPOBKa U
KJINEHTY HEeNO3BOJIMTE/IbHO 3HaTb O HaJINYUK
hunbTpauma ana 60abLWNX CNUCKOB.
[aHHOro 3K3emMnnsapa).
200 (OK) nnn 204 (No Content). 404 (Not Found), B
404 (Not Found), ecnu bblna nonbiTKa|  C/lyvae OTCYTCTBUA 3K3eMMNApa C yKasaHHbIM ID
PUT 0B6HOBUTb/3aMEHNTb 3K3EMMIAP BO WA eCN OH He KOPPEKTEH (a TakxXe, ecnu
BCEWN KoJ1eKuuu. KJMEHTY HEeno3BOJINTE/NIbHO 3HaTb O HaINYMK
LaHHOro 3K3eMmnasapa).
200 (OK) nnn 204 (No Content). 404 (Not Found), B
405 (Method Not Allowed), ecnv He|  cily4ae OTCYTCTBMA 3K3eMnspa € yKasaHHbIM ID
PATCH NonblTKa 0OHOBUTb/3aMEeHNUTbL BCIO WM eCJIN OH He KOpPPeKTeH (a TakXxe, ecnu
KOJIIEKLMIO. KJMEHTY HEeNO3BOJINTENbHO 3HaTb O HaNNYMK
LNaHHOr0 3K3emniapa).
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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 BO3BPALLEHHbLIX AaHHbIX 06 ak3emnnsape. MNpu ycnewHom 06HOBAEHMM
nocpeancTsoM BbinosHeHMsa PUT 3anpoca Bo3spawaeTcs koa 200 (unm 204 ecnm He bbin nepefaH
Kakon-nnmbo KOHTeHT B Tene oTBeTa). Ecim PUT ucnonb3yeTcs Ans co3faHnsa ak3emnasapa — 06bl4HO
Bo3BpalaT HTTP koa 201 npu ycrnewHoM co3gaHuu. Bo3spallaTe AaHHbIE B OTBET Ha 3anpoc
HeobsA3aTeNbHO. Takxe He 0643aTeNbHO BO3BPaLLaTb CCbIJIKY Ha 3K3eMnap pecypca NocpencTBOM
3arosioBka Location™ no npuynHe TOro, YTO KANEHT M Tak obnafaeT naeHTMOUKaATOPOM 3K3eMnspa
pecypca. PUT He be3onacHasa onepauuns, Tak Kak BC1eACTBUE €€ BbIMOSHEHWSA NMPONCXOANT
Moaudpukaunsa (Mnn cosgaHme) sK3eMnaapoB pecypca Ha CTOPOHe cepBepa, HO 3TOT MeTof
noeMnoTeHTeH. lpyrummn ciosamu, cosgaHue unm obHoBeHne pecypca NocpeicTBOM OoTnpaBku PUT
3anpoca — pecypc He ncyesHeT, byaeT pacnonaraTbCa Tam Xe, rae u 6o npu nepsom obpatleHuy,
a TaKXXe, MHOrOKpaTHOE BbIMOJHEHNE 0AHOr0 1 Toro xe PUT 3anpoca He n3MeHuT obuiero
COCTOSIHMA CUCTEMbI (3a UCKIOYEHNEM NEPBOro pa3a, HO 3TO 0BbIYHO OMYCKAKT N3 PacCMOTPEHMS)
Ecnm PUT 3anpoc ncnosib3yeTtcs Ans yBennyeHns CHETYMKA NPOCMOTPa KOHKPETHOro pecypca —
LlaHHbIN 3aMNpOoC YXXe He cYMTaeTCa NAeMNOTEHTHbIM. IHOorga Takoe NpouCXoauT 1 cHMTaeTCs
[OCTAaTOYHbIM 3a0KYMEHTUPOBATb TOT (haKT, YTO BbI30OB He naemnoTeHTeH. O4HaKo CTporo
pPeKOMeHOYeTCH BblAepXnBaTb MAeMnoTeHTHOCTbL PUT 3anpoca. MNMpumepsl: 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 ncnosb3yetcs anga *moaundukaunn** pecypca. PATCH 3anpoc fonkeH cofep)XaTtb
TOJIbKO M3MEeHsAeMble JaHHbIe pecypca, a He BCe ero AaHHble. 3To HanoMuHaeT paboTty PUT 3anpoca,
HO B TeJie 3anpoca COAEePXUTCSH Habop MHCTPYKLMIA ONUCLIBAIOLWLMX KaK JO/KeH OblTb N3MEHEH
pecypc, pacnosioXXeHHbIN Ha cepeepe, 45 (hopMMPOBaHMA HOBOW BEPCUMK. DTO O3HAYaeT, 4YTO Teslo
PATCH 3anpoca A0J/KHO COAep»XaThb He MPOCTO U3MEHEHUS pecypca, a NpeacTaBnaTb u3 cebs
onmcaHue Ha a3blke BHeCceHus nameHeHun (patch language) Takux kak JSON Patch nnn XML Patch.
PATCH 3anpoc Hu sBnsieTca 6e3onacHbIM, HU naemnotTeHTHbIM. OgHako PATCH 3anpoc moxeT bbiTb
cchopMmpoBaH TakM 06pa3om 4To6bl ObITb MAEMMNOTEHTHBLIM, YTO B CBOIO O4epeab MoOMoraeT
npefoTBPaTUTbL HEraTUBHbLIE NOCNEACTBMA OT KoNam3nin mexay asyms PATCH 3anpocamu K 0gHOMY
N TOMY Xe pecypcy B O4NH N TOT XKe NPOMeXyTOoK BpeMeHun. Konnnsnm Heckosbkmux PATCH 3anpocos
MOryT 6biTb Hosiee onacHeIMU YeM Konnmsmm PUT 3anpocoB, MOTOMY YTO HEKOTOPbLIM (popMaTam
N3MeHeHN HeobX0ANMO BbIMONHATLCSA OT U3BECTHON BAa30BOMN-TOYKM UK pecypc ByaeT noBpexaeH.
KNMEeHTbI, UCNOoNb3YioLne Takon TUM BHECEHUSA N3MEHEHWI, LOJIKHbI MCMO0J1b30BaTb YC/OBHbIN
3anpoc Ha NPoBepKY M3MEeHeHUs pecypca C MOMeHTa Moc/ieAHero 4OCTyna KJaneHTa K Hemy.
Hanpumep KnmeHT MoXeT ucnosb3oBaTb ETag B 3aronoeke If-Match B 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 HamboJsiee 4acTo UCMONb3YeTCA AJ1A CO34aHUSA HOBbIX PeCypcoB. Ha npakTuKe oH
NCNONb3yeTCs AN CO34aHNSA BJIOXKEHHbIX peCypcoB. [l pyrumu cnosamu, npu co3fgaHnMm HOBOrro
pecypca, POST 3anpoc oTNpaBnseTcs K poaANTENbCKOMY pecypcy 1, Takum obpa3om, cepsuc bepeT Ha
cebs 0TBETCTBEHHOCTb Ha YCTAHOB/IEHME CBA3W CO3[,aBaeMOro pecypca C poAUTeNIbCKMM pecypcoM,
Ha3Ha4yeHune HoBoMY pecypcy ID un T.n. MNpun ycnewHom co3faHum pecypca Bo3spattaeTtcsa HTTP kog
201, a TakXe B 3arosioBke 'Location” nepepaeTcs agpec co3naHHoro pecypca. POST He siBnseTcs
6e30MacHbIM AN NAEMNOTEHTHBLIM 3anpocoMm. [IOTOMy peKOMeHAyeTCs ero UCnosb30BaHne ANA He
NOEMMOTEHTHbIX 3anNpoCcoB. B pe3ysibTaTe BbiNOHEHUA naeHTMYHbIX POST 3anpocos
NpenoCcTaB/IAOTCA CUIbHO MOXOXWNe, HO He MAeHTUYHble AaHHble. Mpumepsbl: POST
http://www.example.com/customers POST http://www.example.com/customers/12345/orders

DELETE 3anpoc KpanHe npocT ans noHMMaHumsa. OH nCnosib3yeTcs ANs yaaneHus pecypca,
noeHTuununposaHHoro KoHkpeTHbIM URI (ID). Mpu ycnewHom yaaneHum so3spattaetcs 200 (OK)
kKo HTTP, COBMECTHO C Te/sloM 0TBeTa, COAEPXXALLUUM OaHHble yaaNéHHOro 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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