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BeBeneHue

[naBa 1. O cTpyKType 3TOi KHUIU

KHura, KOTOpPYIO Bbl AEpKUTEe B PyKax, COCTOUT M3 BBEIEHMS U Tpex OOJbIINUX
pas3gesos.

B nepBoM pasjiesie Mbl IIOTOBOPUM O IIpoeKkTupoBaHuu API Ha cTramum pa3padboTKu
KOHLIEMIMMU — KaK TPaMOTHO BBICTPOUTH aAPXUTEKTYPY, OT KPYITHOOJIOUYHOTO
TJIAHMPOBAHMS A0 KOHEUHbBIX MHTepPdeiicoB.

BTopoit pasmen OymeT IOCBSIIEH >XKM3HEeHHOMY LIMKITY APl — Kak mHTepdeiichl
5BOJIIOLIMOHMPYIOT CO BpeMeHeM UM KaK pas3BMBAThb MPOAYKT TakK, YTOObI OTBEYATh
MOTPEOHOCTSIM IT0JIb30BaTeein.

HakoHell, TpeTuii pasmen OymeT KacaTbCs OOJbIlle He-pa3paboTyecKuxX CTOPOH
ku3HU API — mogmepskku, MapKeTUHTa, paboThl ¢ KOMBIOHUTH.

[lepBple pABa OyayT WMHTEpPeCHbl CKOpee paspaboTuMkaMm, TpeTuin — u
paspaboTumKaM, ¥ MeHemKepam. [Ipy 9TOM MbI HacTauBaeM, YTO KaK pa3 TpeTui
pasmen — caMblii BakHbI Ajs paspaborumka API. BeBugy Toro, uto API —
MIPOAYKT AJIs1 pa3paboTuMKOB, IepeK/IabIBaTh OTBETCTBEHHOCTh 3a €ro pa3BUTHE
" TIOAJIePXXKY Ha He-pa3spaboTuMKOB HeNpaBUIbHO: HMKTO KpOMe Bac caMUX He
TIOHMMAaeT TaK XOPOIIIO MPOAYKTOBbIe CBOMCTBA Baliero API.

Ha sTom mnepexonum K meny.



[naBa 2. OnpepenexHune API

[Ipexkme yueM TOBOPUTH O pa3paboTke API, Heo6xoaMMo 1151 Havaia JOTOBOPUTHCS
O TOM, 4YTO >Xe Takoe API. 3OHuuknomneouss ckKaxer Ham, 4yto APl — »53T0
IIPOrpaMMHbIii  MHTepdeiic IpUIoKeHuii. ITO TOUHOe oOImpedeneHue, HO
O6eccMbiciieHHOe. [IpMepHO Kak oIpefesieHNne yejaoBeka 1o [11aToHy: «IBYHOroe
0e3 IepbeB» — OIpeleNeHMe TOYHOe, HO HMKOMM 00pa3oM He pJaroliee Ham
rpencraBjieHMe O TOM, YeM Ha CaMOM [ejle yejlOoBeK mpumeuareseH. ([Ja u He
OYeHb-TO U TOYHOe: [JnoreH CUHOIICKMI KaK-TO OILIMUIIAT MeTyxa U 3asaBUJI, YTO
3TO 4esioBeK Il1aTOHA; MPUIIOCH OOIOJHUTHL OIpeneleHre YTOYHEHUEM «C
IVIOCKUMU HOTTSIMM».)

Yro ke Takoe API o cmbiciy, a He IO POpMa/IbHOMY ONpeieeHUI0?

BeposiTHO, BbI ceifyac unTaeTe 3Ty KHUTY ITOCpeacTBOM Opay3epa. UTobsl bpaysep
CMOT OTOOpPasuTh 3Ty CTPAHUUKY, TO/DKHBI KOPPEKTHO oTpaboTraTh: paz6op URL
comtacHO crneuuukauumu; oryk6a DNS; coemuHenme 1o mpoTokony TLS;
nepenava gaHHbIX 110 npotokoay HTTP; pas6op HTML-gokymeHnTa; pa3oop CSS-
IOKYMeHTa; KoppeKTHbI peHgepudnr HTML+CSS.

Ho 310 TONBKO Bepxymika aiicoepra. [as pa6orsl HTTP Heob6xomyMma KOppeKTHast
paboTa BCero CeTeBOrO CTeKa, KOTOPbIii coCcTOMT U3 4-5, a To U O6osblile,
IIPOTOKOJIOB pa3HbIX ypoBHeli. Pazoop HTML-mokyMeHTa MpOU3BOAUTCS COIJIACHO
COTHSIM PpasaudHbIX creuudurkanuii. PeHaepuHr OOKyMeHTa oOpallaeTcsi K
HIpKenexaueMmy APl omepalMoOHHOM CuUCTeMbl, a Takke Hanpsamyrw K API
BUIeoKapThl. M Tak masee, U TOMy IOJOOHOe — BIJIOTh [0 TOrO, YTO HAOGOPBI
KoMaHI coBpeMeHHbIX CISC-mpoiieccopoB MMIUIEeMeHTUPYIOTCS TmoBepx API
MUKPOKOMAaH/I.

VHBIMM CJIOBaMM, JECSITKMU, €IV He COTHU, pasanuHbIX APl mosKHBI OTpaboTaTh
KOPPEKTHO JIJIS1 BHIMOIHEHVSI 6a30BBIX AEICTBUIA TUIIA TPOCMOTPA Web-cTpaHuUIIbI;
0e3 HamEKHOM pPabOThl KakOOro M3 HUX COBpPeMeHHble MH(OpPMaLMOHHbIE
TEXHOJIOTUM IIOITPOCTY He MOIJIM ObI CYIECTBOBATb.

API — 3T0 06s13aTeNbcTBO. PopMasbHOE 06S3aTE/IbCTBO CBI3bIBATh MEKAY COOOIA
pas/IMuyHbIe IIPOrpaMMUpPyeMbie KOHTEKCTHI.



Korma MeHsT mpocsT IpuBecTu Ipumep xopoinero API, s 0ObIYHO ITOKa3bIBAIO
dbororpaduio puMCKOro Buagyka:

* OH CBSI3bIBAE€T MEXIY CO00¥ ABe 001acTU
e oOpaTHAas COBMEeCTMMOCTb HapyIllleHa HOJIb pa3 3a IOoCAeIHIMe IBe ThICSYM JIeT.

OTnnure pUMCKOro Buaayka oT xopoumiero API coctout iuiib B TOM, 4TO API
npedjiaraeT IIporpaMMHbIF KOHTpakT. [Ijs1 CBS3bIBaHMSI [BYX obOacreit
HeoOXOoAMMO HaIucaTb HEKOTOpbIVi koa. Llenb 3TOMi KHUTM — IIOMOYb Bam
paspaboTtaTth API, Tak >ke XOpOIIO BBIMOJHSIOUINI CBOIO 3a/auy, KaK M PUMCKUI1
BUAIyK.

Buagyk Takke XOpOIIO WUIIOCTPUpPYET APYyryw Impobiemy paspabotku API:
BalllMMM TI0JIb30BATEeISIMM SIBJISIIOTCSI MHXXeHepbl. Bbl He TIIOCTaBisieTe BOOY
HaIIpSIMyI0 ITIOTpeOuTeN0: K Ballleii MHXXEHEpPHO! MbICIM IOAK/II0YaloTCs
3aKa3UYMKM IIYTEM MPUCTPOMKM K HeM KAKUX-TO CBOUX MHXKEHEPHBIX
KOHCTpYyKIMii. C 0OlHOV CTOPOHBI, BbI MOKeTe 06ecIieunTh BOMOI ropasmo 0oJiblie
Jofeit, HeXkesly eciu 6bl Bbl CaMy MOABOAMIN TPYObI K KaskaoMy KpaHy. C Ipyroii
— KauyeCTBO MHXEHEPHBIX pelleHNi 3aKa3uMKa Bbl He MOKeT KOHTPOJUPOBATD, U
rpo0bsieMbl C BOJOi, BbI3BaHHbIe HEKOMIIETEHTHOCTbIO IOAPSIAUNMKA, HEM30eXKHO
OyayT BaJIUTh Ha Bac.

[losTomy 1mpoekTupoBanme APl HajaraeT Ha Bac HeECKOJbKO OOIbIIYIO
OTBeTCTBEHHOCTh. API SIBJIsIeTCS KaK MYJbTUIUIMKATOPOM BalllMX BO3MOXKHOCTEN,
TaK ¥ MYJIbTUIUIMKATOPOM BalllMX OIIMOOK.



[naBa 3. Kputepum kayectsa API

ITpeskme uem u3iaraTb peKOMeHIalnuu, HaM cJiegyeT OlpenenThCs C TeéM, YTO Mbl
cuutaeM «xopomnMm» API 1 Kakyio Moiab3y Mbl IOAy4aeM OT TOro, 4TO Haiie API
«Xopomee».

Hauném co BTOoporo Bompoca. OueBuAHO, «xopoiiecTb» API ompenensieTcsi B
TepBYyI0 ouepelb TeM, HAaCKOJIbKO OH IIOMOraeT pa3paboTuuKaM peliaTh CTOsIINe
nepen HUMU 3amauu. (MOKHO pe30HHO BO3Pa3uTh, UTO pellleHue 3a7ay, CTOSIINX
repeq paspaboTuMKaMmu, He 00sI3aTe/IbHO BJIEYET 3a COOOJ BBITIOJIHEHME Liefieit,
KOTOpble Mbl CTaBMM Mepen coboii, mpemjaras paspaborumkam API. OmHako
MaHUMIY/SMUS 00IIeCTBEHHBIM MHeHMeM He BXOOUT B 00/1aCTh MHTEPECOB aBTOpa
3TOM KHUIU: 30eCh U [ajiee mpexnrosaraercs, 4yto API cymiecTByeT B II€pBYIO
ouepenb IJISI TOTO, UTOOBI pa3pabOTUMKIM pellajay C ero MoMOIIbI0 CBOM 3a7auM, a
He paJy KaKUX-TO He JeKJIapupyeMbIX SIBHO 1iejiei.)

Kak ske musaiitd API MmoxeT rmomoub paspaboTunky? OueHb IpocTo: API momkHO
peuiatb 3azadu, W nOeaaTb 3TO MAaKCMMa/JIbHO YAOOHO M TOHSITHO. IIyTh
paspaborunka oT (GOpMY/IMpPOBaHMS CBOeli 3afauy OO0 HamMcaHusl paboTaloliero
KOJla OJKEeH ObITh MaKCHMMaIbHO KOPOTKUM. ITO, B TOM UMC/Ie, O3HAYaeT, YTO:

* 13 CTPYKTYphI Baliero API 1o/mkHO ObITh MaKCMMa/IbHO OUE€BUAHO, KaK PEIINTh
Ty WIM MHYIO 3a7ady; B ujaeajie pa3pabOTUMKY [OKHO OBITh JOCTATOUHO
OIIHOTO B3I/ISIAa HA JOKYMEHTAIMIO, YTOObI IIOHSATh, C IIOMOILbIO KaKMUX
CYLIHOCTEM cjieAyeT peluiaTh ero 3aaauy,;

e APl nmOmKHO OBITh UMTAeMbIM: B uaease pPa3spabOTUMK, IIPOCTO IS B
HOMEHKJIaTypy METOHOB, Cpa3y IMIIeT IpaBUIbHBIN KO, He YIIyOsssch B
meTtany (0OCOOeHHO — JeTalyu peanusanyu!); HeMajJOBasKHO YTOUHUTD, UTO U3
MHTepdeiicoB 06bEKTOB TOIKHO OBbITh IIOHSTHO He TOJbKO pellleHue 3amaun,
HO ¥ BO3MOKHBIE OIIMOKM M MCK/ITIOUEHMS ;

e API mo/I3KHO OBITH KOHCUCTEHTHO: ITPU pa3paboTKe HOBO (DYHKIMOHAIbHOCTMH,
T.e. Tpu oOpalleHuM K KaKMM-TO HE3HAKOMbIM CYIIHOCTSIM B API,
pa3spaboOTUMK MOKET IeiCTBOBAThb IO aHAJOTUM C YK€ M3BEeCTHBIMU eMy
KoHuerniusmu API, 1 ero ko 6ymeT paboTaTh.



OnmHaKo cTaTuyeckoe yao0CTBO M MOHATHOCTh API — 3T0 mpocras yacTb. B KoHIle
KOHIIOB, HMKTO He CTPeMUTCS ClenuaabHO caenatb API HelorMyHbIM U
HeYuTaeMbIM — BCerJa Ipy pa3paboTKe Mbl HaUMHAEM C KaKMX-TO ITOHSTHBIX
0a30BbIX KOHILeMuMii. [Ipy MMHMMAIbHOM OIIbITE IIPOEKTMPOBAHMS CIOXKHO
coenath AApo API, He ymoBieTBOpsIOllee KPUTEPUSIM OUEBUAHOCTU, UUTAEMOCTU
1 KOHCUCTEHTHOCTMN.

[Ipob6eMbl HAUMHAIOTCS, Korma Mbl HauMHaeM API pa3BuBaTth. JlobaBieHe HOBO
(YHKIMOHATBHOCTM PaHO MM IMTO3JHO IMIPUBOIUT K TOMY, YTO HEKOTIa IMPOCTOe U
NoHsiTHOe API CTaHOBUTCSI HAC/JIO€HMEM pas3HbIX KOHIEMIUA, a IIOIbITKU
COXPaHUTb 0OPATHYIO COBMECTUMOCTDb MPUBOISIT K HEJIOTMUHBIM, HEOUEBUIHBIM U
MOIIPOCTY IJIOXUM pelleHusiM. OT4acTu 3TO CBSI3aHO TakK Xe M C TeM, 4YTO
HEBO3MOKHO 00/aaTh IIOJHBIM 3HaHMEM O OydyileM: Ballle IIOHMMAaHME O
«TrpaBubHOM» API TOXe OymeT MEHSTbCSI CO BpeMeHeM, KaK B OOBEeKTMBHOI
yactu (Kakme 3amaum pemaer APl m Kak Jydiie 3TO chOenaTh), TaK U B
CYOBEeKTMBHOI — UTO TaKOe OYEBUIHOCTb, UMTAOETbHOCTb M KOHCUCTEHTHOCTD
s Baniero API.

[IpMHLIMITBI, KOTOPbIE 51 OyAy M3/1araTh HMKE, BO MHOTOM OPMEHTUPOBAHbI MMEHHO
Ha TO, uT00bI API mpaBM/IbHO pasBMBAJIOCh BO BpEMEHM M He MpeBpallagoch B
HarpoMoXkaeHue pasHOPOAHBIX HEKOHCUCTEHTHBIX MHTepdeiicoB. BaskHo
IOHMMATh, UTO TaKOi IMOAXOHd, TOXe HebecIlyiaTeH: HeOOXOAMMOCTb IepKaTh B
rOJIOBE BapMaHThI Pa3BUTUS COOBITUIL M 3aK/IaAbIBATh BO3MOKHOCTb M3MEHEHNI B
APl o3HauaeT M30BITOYHOCTb MHTEpP(EiCOB ¥  BO3MOXHO U3JIUIIHEE
abctparupoBanue. M To, M apyroe, IOMMMO IIPOUYEro, YCJIOKHSIET U pabory
IIpOrpaMMMCTa, IoJib3yroulerocsa BammM API. 3akimagbiBaHMe II€PCIIEKTMB <«Ha
Oymyiiee» MMeeT CMBICI, TOJBKO eciu 3To Oymymee y API ectb, MHaue 3TO
IOITIPOCTY OBEPUHKMHUPUHT.



[naBa 4. ObpaTtHas COBMECTUMOCTb

ObpaTHas COBMECTMMOCTb — 3TO HEKOTOpasli BpPEeMEHHds XapaKTepUCTUKa
KauecTtBa Bamiero API. ViMeHHO HeOOXOOMMOCTb IIOAAepsKaHMS O0OpaTHOM
COBMECTMMOCTM OTAM4aeT pa3paborky API or pa3paboTKu MOPOrpaMMHOTO
obecrieueHNs BOOOIIIe.

Pa3zymeerTcs, 06paTHasi COBMECTMMOCTb He abCOI0THA. B HEKOTOPBIX ITpeaMeTHbBIX
00/1aCTSIX BBIITYCK HOBBIX OOpPAaTHO HECOBMECTUMBIX Bepcuit API sBjisieTcst BIIOHE
PYTUHHON Ipolenypoi. TeM He MeHee, KaXXIbI/i pa3, KOTda BbIITYCKAeTCS HOBAs
obpaTHO HecoBMecTuMasi Bepcuss API, Bcem pa3paboTumMKam MPUXOIUTCS
MHBECTUPOBATh KaKoe-TO HeHYy/JeBOe KOJIMYEeCTBO YCUJIMIL, YTOObI adanTUPOBATh
CBOJ KO, K HOBOM Bepcum. B 3TOM miaHe BBINTYCK HOBBIX Bepcuit API saBisercs
HEKOTOpPOT'0 pojia «HAJO0roM» Ha MOTpebuTesneii — MM HYKHO TPaTUTh BIIOJIHE
ocsizaeMble IeHbI'M TOJIbKO JJIs1 TOTO, YTOOBI MX IMPOAYKT MPOA0JIKal padoTaTh.

KoHeuHO, KpyIlHble KOMIIAHMM C TIPOYHBIM IIOJIO)KEHMEM Ha pPbIHKE MOTYT
TI03BOJINTH cebe Takoii Hajor B3bIMaTh. bojiee TOro, OHM MOTYT BBOJMUTDH KaKue-TO
CaHKLMM 3a OTKa3 OT Ilepexoda Ha HOBble Bepcum API, BIIOTh IO OTK/IKOUYEHMUS
IIPUIIOKEHUIA.

C Halleli TOUKM 3peHus, ITI0J0O0HOe TToBeleHMe HMUeM He MOKET ObITh OIpaBAaHo.
l36eraiiTe CKPBITBHIX HAJOrOB Ha CBOMX IMOJb3oBarteneil. Ecau Bbl MoOkeTe He
JIOMaTbh 00PaTHYIO0 COBMECTMMOCTb — He JIOMaiiTe eé.

Ila, 6e3ycI0BHO, MOAIEPKKa CTapbix Bepcuit API — 3TO ToXe cBOero poga Hajor.
TexHOIOrMM MEHSIIOTCSI, ¥, KaK ObI XOPOIIIO HU OBLIO CIIPOEKTMPOBAHO Baiie API,
BCEro IpeayCMOTpPeTb HEBO3MOXXHO. B KaKoii-TO MOMEHT LieHOW IOAJep>KKU
CTapbIX BepCUIl  CTAHOBUTCSI  HEBO3MOXHOCTb  MPEOOCTaBJSITb  HOBYIO
(OYHKIIMOHATBHOCTh M MOAJEPXMBATh HOBbIE IIATOOPMbI, ¥ BBIITYCTUTH HOBYIO
Bepcuio BCE paBHO mpuaéTcs. OmHaKo BbI IO KpaiiHeil Mepe cMmoskeTe y6enuThb
CBOMX ITOTpeOuTeeil B He00OXOAMMOCTH Iepexoa.

Bonee noapo6HO 0 skM3HEeHHOM Iiukiae API 1 monuTuKax BbITYCKAa HOBBIX BepCuit
oymeT pacckaszaHo B pasnese II.



[naBa 5. O BepCMOHUPOBAHUU

3mech U ganee Mbl 6Y,H€M MIpUAEPKNBATHCA IIPMHLUUIIOB BEPCHMOHMPOBAHMA
semver:

1. Bepcust API 3amaétcs Tpems uudpamu, Buga 1.2.3

2.TlepBast uudpa (MaxkopHass Bepcus) VYBeIMUMBAETCSI IIPU  0OpPATHO
HEeCOBMECTUMBbIX M3MeHeHUsIX B API

3. Bropasg umdpa (MuHOpHAsE Bepcus) YBEJIMUMBAETCS IpU A0OABIEHUM HOBOIA
(YHKIMOHATIBHOCTY C COXpaHeHeM 00paTHO COBMEeCTUMOCTHU

4. Tpetbs 1umdpa (mMaTy) YyBEJIMUMBAETCSI TMPU BBIMYCKE HOBBIX BepPCUI,
cofiep>kalliuX TOAbKO MCIpaBieHNe OnmboK

Borpaskenuss «maskopHast Bepcust API» u «Bepcuss API, copmepskamiasi o6paTHO
HEeCOBMeCTMMbIe M3MeHeHUsT PYHKIMOHATbHOCTM» TEM CaMbIM C/edyeT CUMTATh
3KBUBAJIEHTHBIMU.

Bosee rmoapo6HO 0 MOMUTUKAX BEepCMOHMPOBAHMS OymeT paccka3aHo B pasmene II.
B paspene I Mbl orpaHmMummcs Juiilb ykazanueM Bepcuu API B popmare v1, v2, etc.


https://semver.org/

[naBa 6. YcnoBHble 0603HAYE€HUS U TEPMUHONOMUS

Pa3paboTka IIporpaMMHOI0 obecrieueHMusl XapaKTepus3yeTcsl, [TIOMUMO IIPOYEro,
CYLIIeCTBOBAHMEM MHOXKECTBA Pa3/JIMUHBbIX MapagurmM pas3paboTKM, aIeIlThbl
KOTOPBIX 3a4aCTy0 HAaCTPOeHbl BeCbMa BOMHCTBEHHO I10 OTHOIIEHUIO K aflernTam
Opyrux mnapagurm. [losTomy MpM HanmMCaHUM 3TOM KHUTUM Mbl HaMepPeHHO
nsberaem CJIOB «METOH», «00BEKT», «(YHKLMSI» M TaK [gajiee, MCIOIb3ys
HeMTpaibHbIII TEPMUH «CYIIHOCTb». Ilof «CyIIHOCTBIO» MOHMMAETCS HEKOTOpas
aTomMapHas eauHuila (QYHKIMOHAJIBHOCTM — KJjacc, MeToJ, O00beKT, MOHaja,
IIPOTOTUII (HY>)KHOE TOIYEePKHYTD).

711 coCTaBHBIX yYacTeu CYOIHOCTHM, K COXXaJIeHNK, OOCTATOYHO HeﬁTpaﬂbHOFO
TepMIMHA HaM IIpUAYMATb He yaaJIOCb, IIO3TOMY MbI MCIIOJIb3yEM C/IOBa «IIOJISI» U
«METOObI».

BonbiinHCcTBO puMepoB API B ob1uiux pasgenax 6yayT naHbl B Buge JSON-over-
HTTP-5HAOTIONTOB. OTO HEKOTOpasi YCJIOBHOCTb, KOTOpasi IOMOraeT OIuUCaTh
KOHIIEMNIMM, KaK HaM KakeTCsl, MaKCMMaJIbHO IOHSTHO. BmecTto GET /v1/orders
BIIOJIHE MOXXET ObITh BbI3OB MeToma orders.get(), JOKaJbHbIN WM YIOAJIEHHBIN;
BMecTO JSON MoskeT ObITb JIT000¥ mpyroii popmaT maHHbBIX. CMbICT YTBEPKIEeHMU
OT 5TOr0 He MeHseTCs.

PaccMOTpUM CJIeyIONIyIO 3aIMCh:



// OnucaHne metoaa
POST /v1/bucket/{id}/some-resource
X-Idempotency-Token: <TOKEH MOEMMNOTEHTOCTU>

{

// OTO OOQHOCTPOYHbLIN KOMMEHTapUn
"some_parameter": "value",

) -
— 404 Not Found

Cache-Control: no-cache

{
/* A 3TO MHOrOCTPOYHbIN
KOMMEHTapum */
"error_message"
3

Eé ciemyeT ynTaTh TaK:

e BoinosHseTca POST-3anpoc K pecypcy /vi1/bucket/{id}/some-resource, rme
{id} 3aMeHsIeTCs HAa HEKOTOPbI uaeHTUGUKATOp bucket-a (IIpU OTCYTCTBUU
YTOUHEHMI TTOJCTaHOBKM Buaa {something} ciiemyeT OTHOCUTD K OJykaiieMy
TePMUHY CJIeBa);

® 3aIIpoC COMPOBOXIOAETCS (IIOMMMO CTAaHAAPTHBIX 3arojlOBKOB, KOTOpPbI€ MbI
OITyCKaeM) IOIOJIHUTEIbHBIM 3arojioBKoM X-Idempotency-Token;

e ppa3pl B VIVIOBBIX CKOOKax (<TOKEH WAEMMNOTEHTHOCTU>) OMNMUCHIBAIOT
CeMaHTUKY 3HaUYeHMS CYLIHOCTH (11018, 3ar0JI0OBKA, IapamMeTpa);

e B KauecTBe TeJa 3arpoca rnepenaercsa JSON, comepskaliuii rmojie some_parameter
CO 3HauUeHMeM value U elle€ KakKue-TO I10JisI, KOTOpbIe OJIS KPATKOCTU OITYILE€HbI
(4TO IMOKa3aHO MHOTOTOYMEM);

® B OTBET (MHIOULIMPYETCS CTPEeNIKOM —) cepBep Bo3Bpamjaer craryc 404 Not
Found; craTtyc MoskeT ObITb OITyIlleH (OTCYTCTBME CTaTyca CjaeayeT TPaKTOBAaTh
KakK 200 OK);

® B OTBETe TaKXke MOTIYT HaXOAUTHLCS OOMOJHUTE/IbHbIE 3ar0ojIOBKM, Ha KOTOPbIE
MbI OOpalaeM BHMMAaHHeE;

e TejloOM oOTBeTa saBasiercs: JSON, cocrosiimii M3 eOUMHCTBEHHOI'O IO/
error_message; OTCYTCTBME 3HAUYeHMs MOJISI O3HAUYaeT, YTO €ero 3HaueHuem



SIBJISIETCSI MUMEHHO TO, UTO B 3TOM IIOJIE M OXUOAETCS — B JAaHHOM C/Iy4ae
KaKoe-TO cooO1IeHye 00 ommnoxke.

OTBeT (YaCTUYHO MM LIeJIMKOM) M TEJIO 3aIpoca MOTYT ObITh OIYIIEHBI, ec/ii B
KOHTEKCTe 00Cy>kKIaeMOoro BOIIpoca Ux cofepskaHue He MMeIOT 3HaueHMsI.

HOnst YIPOILIeHUS BO3MOXXHa COKpallleHHas 3aIMCh BUA:
POST /v1/bucket/{id}/some-resource {.., "some_parameter",..} —
{ "operation_id" }; Teso 3armpoca u/uau OTBeTa MOXKEeT OIyCKAaThCS aHAJIOTUYHO
TIOJTHOW 3aIlUCH.

YToObl COCIAThCSI HA 3TO OMMCaHMe OyAyT MCIIONIb30BaTbCSl BbIpakKeHMSI TUIIA
«MeTon POST /v1/bucket/{id}/some-resource» Wiu, OJSd IIPOCTOTbI, «METO[,
some-resource» WU «MeTon, bucket/some-resource» (eCiM HUKAKUX [OPYIUX
some-resource B KOHTEKCTe I[JIaBbl HEe YIIOMMHAETCS U [IeperyTaThb He C UueM).

[Tomumo HTTP API-HOoTauumu Mbl OygeM aKTMBHO MCIIOIb30BaTh C-IIOHOOHBIN
TICeBAOKOA, — TOuYHee OymeT cKasaTh, JavaScript wuamu Python-1momo0OHbIiA,
IIOCKOJIbKY HOTAaLiMM TUIIOB Mbl Oymem oIycKaTb. Mbl IIpeanosaraem, 4TO
IIOJOOHOTO POJa MMIIepaTUBHbIE KOHCTPYKUMM TOCTATOYHO UMTAOe/NbHbI, U He
OyzmeMm 37eCh OMMUChIBATh TPaMMAaTUKY ITOJPOOHO.



|. MpoekTupoBaHue API

[naea 7. Nupamuaa KoHTekcToB API

[Toaxof, KOTOPBII Mbl MCIOJb3yeM [JisI TIPOEKTUPOBAHMSI, COCTOUT M3 YEThIPEX
I11aroB:

e ompepeieHre 001acTy IpUMeHeHMs ;

e pa3sjesieHNe YPOBHEN abCTpaKIuM;

e pasrpaHuueHye 06acTeit OTBETCTBEHHOCTH;
OIMCaHMe KOHeUHBIX MHTepdeiicoB.

AToT anroputMm ctpouT API cBepxy BHMU3, OT OOIIMX TpebOBaHMIT U ClLieHApPUEB
MICIIOJIb30BAHMSI 10 KOHKPETHO! HOMEHKIATyphl CYIIHOCTEN; (aKTUUYeCKH,
IOBUTasICh 3TUM ITIyTEM, BbI IIOJIyUNUTE HA BbIXOHe roroBoe API — uem 3TOT momxon
U IIeHEH.

MosKeT IoKa3aThCsl, YTO Haubosiee I0je3HbIe COBETHI IPUBENEHbI B ITOCAeTHEM
pasmesne, OQHAKO 3TO He TakK; IleHa OIIMOKM, JOMYIIEeHHOV Ha pa3HbIX YPOBHSIX
BecbMa pasinuHa. EciM MCIIpaBUTh IJIOX0€ MMEHOBaHME TOBOJIBHO IIPOCTO, TO
MCIIpaBUTh HEBEpHOE TIOHMMAaHMe TOro, 3aueM BooOIe HY;KHO API, mpakTuuecku
HEBO3MOXXHO.

NB. 3nmech 1 nmanee Mbl OymeM paccMaTpuBaTh KOHLenuuu paspaboTku API Ha
IpuMepe HeKOTOporo runoreTudeckoro API 3aka3a Kode B ropoackux KogeiHsx.
Ha Bcsikuit ciyuait cpasy YTOUHMM, UTO IIpUMep SIBJISIETCS CUHTETUUECKUM; B
peasibHOV CUTyaluu, ecau Obl Takoe API mpumuioch IpOeKTHMPOBaTh, OHO
BEPOSITHO ObIJI0 ObI COBCEM He MTOXO0XKe Ha Halll BbIIYMaHHbIN ITpUMep.



[nasa 8. OnpeneneHune 061acT NpUMEHEHMUS

KiroueBoii BOmpoc, KOTOPBIN BbI JO/IKHBI 3aaTh cebe deThIpe pasa, BBILVISIUT
TaK: KaKylo IpobsieMy MbI peliiaeM? 3a7aTh €ro cjieAyeT YeThIpe pasa C yaapeHnuem
Ha Ka)XIOM I3 YeTbIPEX C/IOB.

1. Kakyro mipobimemy MbI peraeM? MoskeM M Mbl YETKO OIMCaTh, B KaKoit
CUTYallUU TUIIOTETUUECKUM ITOTpebuTeNsIM-pa3padoTumkaM Hy>KHO Haiiie API?

2. Kakyio mpo6iemy Mbl periaeM? A MbI IIpaBa YBepeHbl, YTO OMMCAHHAS BBIIIE
cutyaiust — rpobaema? [IeiiCTBUTENbHO I KTO-TO F'OTOB IIATUTD (B MIPSIMOM
M TIePeHOCHOM CMbICJIe) 3a TO, UTO CUTyaluss OymeT KaK-To
aBTOMAaTU3UPOBaAHA?

3. Kakyio ripobnemy mbI periaeM? JIeiiCTBUTEIbHO JIM pellleHne 3TOi Mpo6aeMbl
HAXOAUTCS B Hallleli KoMIleTeHUM? [1eiiCTBUTENbHO JIM Mbl HAXOOMMCSI B TOM
MO3UIMM, YTOOBI pEellIUTDb 3Ty IPobIEeMy?

4. Kakyo mpobinemy Mbl periaem? IIpaBga M, 4TO pellleHMe, KOTOpPOe Mbl
npejjiaraeM, AeiCTBUTEIbHO pelnaeT mpobimemy? He co3maém am Mbl Ha eé
MecCTe IPYTyio npobiemMy, 6ojiee CJIOKHYIO?

WTak, npearnosoxXuM, YTO Mbl XOTUM IIpeaocTaBuTh APl aBToOMaTnuyeckoro 3akasa
Kode B ropoackux KodeiiHsx. [TonmpobyeM IIpUMEHUTD K Heli 3TOT IIPUHIIMII.

1. 3auemM KOMy-TO MOKeT moTpeboBaTbcst API mjist mpuroToBiieHus Kode? B uem
HeymoOCTBO 3aKkasa Kode uepe3 MHTepdeiic, yeIOBEK-UeJI0BEK MM UYeT0BeK-
MalHa? 3aueM Hy>KHa BO3MOXHOCTh 3aKa3a MalllHa-MalluHa?

o Bo3MOXHO, MbI XOTMM pEeIIUTh IpobsemMy BbiOOpa M 3HaHUS? UTOOBI
yesioBeK Hayubosee MOJHO 3HAI O AOCTYITHBIX €My 3/1eCh U ceifuac OILsIX.

o Bo3MOXHO, Mbl ONTUMM3UPYEeM BpeMsi OxkumaHusi? UToObI UeIOBEKy He
MIPUIIJIOCH KOATh, IIOKA €ro 3aKa3 rOTOBUTCS.

o BOo3MOXHO, Mbl XOTMM MMHUMM3UPOBATh OWMOKM? YUTOOBI uUeNoBeK
IOJTYYM/I MMEHHO TO, YTO XOTeJ 3aKa3aTh, He MOTepsB MHPOpMALUIO ITPU
pasroBOpHOM OOIlleHUM MO0 MpU HACTPOJiKe He3HAaKoMOro uHTepdeiica
Kode-MallHbI.



Bormpoc «3auemM» — CcaMblil Ba>KHbI M3 TeX BOMPOCOB, KOTOPbI€ BbI TOJ’KHBI
3a/aBaTh cebe. He TOMbKO I7100a71bHO B OTHOIIIEHMM 11eJIeli BCEero MpoeKTa, HO U
JIOKQJIbHO B OTHOIIIEHMM Ka)KIOTro KycouKa (PyHKIUMOHa/JbHOCTU. ECiiu BbI He
MOJKeTe KOPOTKO M IIOHATHO OTBETUTb Ha BOIIPOC «3aY€M 5Ta CYILIHOCTh
HY>KHa» — 3HAQUMT, OHA He HY)KHa.

3mech U fajnee MPeAIioaoKuM (B IeIsSX MpUIaHus HallleMy IIpuMepy ITyOuHbI
M HEKOTOpO# YIMOpPOTOCTM), UTO MbI ONTUMMU3MpPyeM Bce Tpu ¢aKropa B
Topsiike yObIBaHMS BaSKHOCTM.

2.I1lpaBga nu pemaemas mpobneMa cyuiecTByeTr? JIeiiCTBUTENbHO JIM MbI
HabJI0laeM HepaBHOMEPHYIO 3arpy3ky KodeiiHbIX aBTOMAaTOB II0 yTpam?
ITpaBma /iy JIIOAM CTPAjgaloT OT TOTO, UTO HEe MOTYT HAMTU MOOJM30CTY HY>KHBIA
MM JIaTTe€ C OpPEexOBbIM CUPOMNOM? [IeiCTBUTENbHO JIM JIIOASIM BakKHbI Te
MUHYTbI, KOTOPbIE€ OHU TEPSIOT, CTOSI B OUepensix?

3. [IeiicTBUTEILHO JIM MbI 00/1aaeM JOCTaTOUHBIM PEeCYpPCOM, UTOOBI PEIIUTh 3Ty
npo6siemy? ECTb JIM Y HaC SOCTYII K IOCTATOYHOMY KOJIMYECTBY Kode-MalluH U
KJIMeHTOB, YTOOBI 00€CIIeuMTh paboTOCIIOCOOHOCTh CUCTEMBI?

4. HakoHen, mpaBia Ju Mbl peliMMm Ipobnemy? Kak Mbl MOMMEM, UTO
OINITMMM3UPOBAIN MepeuncieHHble PaKTOPbI?

Ha Bce 3T BOIIPOCHI, B 001IeM CTyuyae, IIPOCTOr0 OTBeTa HeT. B ueane oTBeThI Ha
5T BOIIPOChI MO/DKHBI OaBaTbCs € Ludpamu B pykax. CKOJIbKO KOHKPETHO
BpeMeHM TpaTUTCSI HEeONTUMAa/JIbHO, M KaKOro 3HaueHMs] Mbl pacCUMTbIBaeM
oo6UTbCS, pacrosiarasi Kakoj MIOTHOCTbhI0 Kode-MalmnH? 3aMeTUM Takke, UTO B
peanbHOI >XM3HM IIPOCUMTATh TAKOTO poja ILu@pbl MOXHO B OCHOBHOM MJIsI
TIPOEKTOB, KOTOpbIe TBITAIOTCS BJIE€3Th HA YXKe YCTOSBIIMIACS PBIHOK; €C/U Bbl
MbITaeTeCh CAeaaTh UTO-TO HOBOE, TO, BEPOSITHO, BaM IIPUAETCS OPMEHTUPOBAThHCS
B OCHOBHOM Ha CBOIO MHTYUIIMIO.

Mouemy API?

T.K. Hallla KHUTa ITOCBSIIeHa He IIPOCTO pa3padboTKe MporpaMMHOro obecrieueHusl,
a paspaboTtke API, To Ha Bce 3TM BONPOCHI MbI JO/DKHBI B3IVIIHYTH IOH, IPYTUM
pakypcoM: a IoueMy [jisl pellieHMSI 3TUX 3amau Tpebyercsi mmeHHO API, a He



IIPOCTO ITpOrpaMMHOe obecrieueHyue? B HalleM BbIMBIIIIEHHOM IIpUMMeEpPE MbI
IOOJDKHBI CIIPOCUTD Ce0sl: 3aueM HaM HYKHO MPeIoCTaB/SITh CEPBUC IJISI APYTUX
pa3spabOTUMKOB, YTOOBI OHM MOIJIM TOTOBUTH KOde CBOMM K/IMEHTaM, a He CIelaTh
CBOE IIPUJIOKEeHME IJISI KOHEUHOTO ITOTpeouTens?

VHbIMU C10BaMM, OO/DKHA MMETbCS BecCKas MpuU4YMHa, 10 KOTOPOM OBa AOMEHA
paspaboTku 10 Jo/mKHBI OBITh Pa3/e/IeHbl: eCTh orepaTop(bl), IPeIOCTaBIISIOIIIA
API; ectp ormnepartop(bl), IpPenoCTaBJSIONNI CEPBUCHI II0Jb30BaTeNasIM. Ux
MHTEpeCchl B YeM-TO Pas/IMUHbI HACTOJIBKO, UTO OObeIMHEHME ITUX IBYX POJIeil B
OIHOM JiuIle HexXejaTe/lbHO. bBosiee MOAPOOHO Mbl M3JIOXKMUM MPUUYMHBI U
MoOTUBaLK genatb UMeHHO API B pasgerne II.

3aMeTMM TaKkxke cjemyiollee: Bbl HO/IKHBI OpaThcs AenaTbh API Torma M TOJIBKO
TOTJa, KOrga B OTBETE HAa BTOPOM BOMPOC HAMMUCAIU «IIOTOMY UTO B 3TOM COCTOUT
Halla sKcrepTtusa». PaspabarbiBasi APl Bbl 3aHMMaeTech HEKOTOpPOI MeTa-
paspaboTrkoii: Bbl pasdpabateiBaTh IO O TOro, UTOOBI [Opyrue MOIJIU
paspabartsiBaTh IIO gy pemieHus 3agauM moab3oBaTensi. He obGnamas
9KCIIepPTU30ii B 000MxX 3TuX moMeHax (APl M KoHeuHble NPOAYKTHI) HANMUCATh
xopoiee API cJIOXKHO.

JIJis  Hallero yMO3PUTEIbHOTO IIpUMepa MPeAnojoXuM, 4YTO B HeZAJeKOM
OymylieM IIpOM30IIIO pas3jesieHne pbIiHKa Kode Ha ABe TPYMHIIbl UTPOKOB: OOHU
IIPeIOCTaBJISIOT CaMo Kejie30, KodeliHble almnapaThl, a APyrMe MMEIOT JOCTYII K
IIOTPEOUTENI0 — IIPMMEPHO KaK 3STO IPOM3OILIO, HAIpMMep, C PBIHKOM
aBMabujeToB, TIe eCcTb COOCTBEHHO aBMAaKOMIIAHMM, OCYIIECTBJSIOIIME
IIepeBO3Ky, M CepBUCHI IUIAHMPOBAHUSI MYTEIIEeCTBUIA, THe JIIOAM BbIOUPAIOT
BapMaHThl I1epeséToB. MbI XOTMM arperMpoBaThb OOCTYII K JKeje3y, YTOObI
BJIaZle/IbIIbI IIPUJIOKEHMII MOIVIM BCTpauBaTh 3aKa3 Kode.

Y10 U Kak

3aKOHUMB CO BCEMU TeOPeTUUYECKMMM VYIIPAKHEHUSIMU, Mbl OOJDKHBI IEpenTu
HeIoCpeACTBEHHO K AM3aiiHy M paspaboTke API, umes moHMMaHMe IO IBYM
ITyHKTaM:

1. UTO KOHKpPETHO MbI Jej1aeM
2. Kak MbI 9TO menaemMm



B cryyae Hatrero kode-mnpumepa Mbl:

1. [IpemocTtaBisieM cepByucaM C OOJIbINIOM MTOIb30BaTeNbCKOI ayauTopueit API mst
TOTr'0, YTOOBI MX MOTPEeOUTENNM MOIIM MaKCMMAaJIbHO YOO0OHO 151 ce0st 3aKa3aTh
Kode.

2. [Ina storo Mbl abctparupyeM 3a HammuMm HTTP API goctynm K «kenesy» U
IIpegoCTaBMM METOZbI JJIsl BbIOOpa BUa HAIIMTKA M MeCTa ero IIPUroTOBIeHMS
" JIJIS1 HeITOCPeICTBEHHO MCIIOTHEeHMS 3aKa3a.



[naea 9. PaspeneHune ypoBHen abCTpakuum

«Pa3genuTe CBOV KOJ Ha YPOBHM aOCTpaKLMMU» - ITOXKaIyi, caMblii OOLINMIA COBET
o pa3spaboOTUMKOB MpPOrpaMMHOTO obecrieueHus. OmHako OymeT BOBCe He
IIpeyBeIMYeHMeM CKa3aTh, UTO M3OJISINS YPOBHEN adbCTpakuy — caMasl CJIOSKHasI
3ajiaua, cTosias rnepen paspaborumkom API.

[Ipexxge yeMm mepexomuTb K TeOopuu, cjieayeT UETKO cHopMyaupoBaTh, 3ayem
HY>KHBI YPOBHM aOCTPaKUMM M KaKUX 11eJIeii Mbl XOTUM JIOCTUUYb UX BbIJIEIEHVEM.

BCcmoOMHMM, UYTO IIPOrpaMMHBIN TIPOAYKT - 3TO CPEeACTBO CBS3M KOHTEKCTOB,
CpenCcTBO ITpeoOpa3oBaHys TEPMIUHOB M OIlepalyii OgHOM IIpeaMeTHOM 00/IacTy B
npyryio. UemM manbliiie APYT OT Apyra 3TU 00JaCTU OTCTOST - TeM OoJbliiee YMnCIo
IIPOMEKYTOUYHBIX IlepelaTOYHbIX 3BEHbEB HaM MPUOETCS BBeCTU. BepHEMCS K
HaleMy ImpuMepy ¢ kodeitHsamu. Kakie ypoBHM CYyIITHOCTEN Mbl BUAVM?

1. Mb1 roToBMM ¢ nomo1uibio Hamero API 3aka3 — onyiH My HEeCKO/JIbKO CTaKaHOB
Kode — 1 B3bIMaeM 3a 3TO IIaTY.

2. Kaxaplit cTakaH Kode MOpPUTOTOBJEH II0 OMNpeNeIEHHOMY pelenTy, 4To
roApasyMeBaeT HaJMuMe pasHbIX MHIPEOUMEHTOB U I10CIed0BaTeIbHOCTU
BBITIOJIHEHMS 11arOB MIPUTOTOBJIEHMSI.

3. HamuTok TrOTOBMTCSI Ha  KOHKpeTHOI  ¢u3myeckoir  Kode-maimmHe,
pacriojiararoIeincs B KaKo-To TOUKe IMIPOCTPAaHCTBA.

Kaskaplil 13 3TUX YPOBHEN 3a4aET HEKOTOPBIN cpe3 Hamero API, ¢ kKoTopbIM OyzeT
paboraTh MOTpeOuUTeNb. Bbimenss uepapxuio abCTpakiMii Mbl IIPEXIE BCETO
CTPEMMMCSIT CHU3UTH CBSI3HOCTb pasJMUYHBIX CYyIIHOCTEe Hamero API. 2To
TO3BOJIUT HAM JOOUTbHCSI HECKOJbKUX LIeJIeit:

1. VipoieHne paboThbl pa3spaboTuMKa M JEerKOCTb OOyUeHMsI: B KaXKAbIii MOMEHT
BpeMeHU pa3paboOTuMKy [AOCTAaTOYHO OygeT OomnepupoBaTh TOJIBKO TeMMU
CYIIHOCTSIMM, KOTOpPbIE HYKHBI [IJISI PEeIIeHMs ero 3aJaun; ¥ Hao060poT, IIOX0
BBICTPOEHHAS M30JILMS IPUBOAUT K TOMY, UTO pa3pabOTUMKy HYKHO JepsKaTh
B TOJIOBE€ MHOXECTBO KOHILEMNIIMIA, He MMEIIIMX MPSIMOTO OTHOLIEHUST K
pelllaeMoi1 3aave.



2. BO3MOXHOCTb  IOAJEPKMBATh OOpaTHYIO COBMECTMMOCTh; IIPaBUJIbHO
nogo6paHHble YPOBHM aOCTpaKiLMy MO3BOJST HAM B JajibHelilieM 1006aB/sITh
HOBYIO (DYHKIIMOHA/JIbHOCTb, He MeHsIsI MHTepdeiic.

3. [lopmepskanue MHTeponepabebHOCTH. [TpaBuiibHO BbIZle/IeHHbIe
HM3KOYpPOBHEBbIe aOCTpaKlMM IMO3BOJMSIT HaM afamnTupoBaThb Haile API Kk
OpyruM maaTdopMam, He MeHsIsSI BLICOKOYPOBHEBbIN MHTepdertic.

JlommycTM, MbI MMeeM C/IeayIoluii MHTepderic:

// BO3BpallaeT peuenT NyHro
GET /v1/recipes/lungo

// pasmMmellaeT Ha yKasaHHOW Kodhe-malunHe

// 3aKa3 Ha MNPUroToBIIEHME IYHIO

// v BO3BpallaeT uaeHTUuUKaTop 3akasa

POST /v1/coffee-machines/orders?machine_id={id}

{
"recipe": "lungo"

b

// BO3BpallaeT COCTOoAHMEe 3aKasa
GET /vl1/orders?order_id={id}

1 3amagmumcss BOIIPOCOM, KakuM 0Opa3oM pas3paboOTUMK OMpeneauT, UTO 3aKa3
K/IMeHTa ToTOB. JIOMyCcTMM, Mbl clejlaeM TaK: O00aBMM B pelenT JYHTO
STAJOHHBIV 00BEM, a B COCTOSHME 3aKa3a — KOJIMUECTBO yKe HaJIMTOro Kode.
Torma pa3paboOTuMKy HY)XKHO OymeT IIPOBEPUTH COBIIAJEHME 3TUX OBYX Ludp,
YyTOOBI YOEIUTHCSI, YTO KOde TOTOB.

Takoe penieHue BbIIVIAANT MHTYUTUBHO IIJIOXMM, M 3TO ,ZLeI‘/JICTBI/ITeJII)HO TdK: OHO
HapyliaeT BCe BblIIeIlepeuMCJIEeHHbIE ITPMHINIIBI.

1. Ins pelieHust 3aJauy «3aKa3aThb JIYHIO» paspabOTUMKy HY’KHO 0OpaTUTHCS K
CYLIHOCTU «PEeIeIT» U BhISICHUTDb, UTO Y KaXKAOI0 pelenTta ecTb 00bEM. Jlasee,
HY>KHO ITPUHSITh KOHIIEMIINIO, YTO IIPUTOTOBJIeHNe Kode 3aKaHIMBAETCSI B TOT



MOMEHT, KOIJla OOBbEM CpaBHSUICSI C STAJIOHHBIM. HeT HMKaKoro crmocoba 06
9TOl KOHBEHIIMM [OragaTbCs: OHA HeOYeBUAHA UM €€ HY)XKHO HalTu B
IOKyMeHTauuu. IIpy 5TOM HMKAKO MOIb3bI [JISI pa3paboTuMKa B 3TOM 3HAHUM
HeT.

. MBI aBTOMaTHUY€eCKM IT0TyuaeM IIpobjieMbl, eCi 3aX0TMM BapbMpOBaTh pa3sMep
Kode. JomycTMm, B KakKOii-TO MOMEHT Mbl 3aXOTUM IIpeACTaBUThb
II0JIb30BaTE/I0 BbIOOP, CKOJBKO KOHKPETHO MMWIIMJIUTPOB JYHTO OH JKejlaer.
Torma HaMm NIPUAETCS MpPOAeNaTh OAVH U3 CIeAYIOIINX TPIOKOB:

o MU MbI PUKCUPYEM CIMCOK JOITYCTMMBIX 00BEMOB U 3aBOAUM (DUKTUBHBIE
peuenTtsl TUNa /recipes/small-lungo, recipes/large-lungo. Iloyemy
dbukTuBHbIe? [IOTOMY UTO pELIEIT OAMH U TOT K&, MEHSeTCSI TOJIbKO OOBEM.
Ham npupércs m1mbo TMpakMpoBaTh OJMHAKOBBIE PELIEIIThI, OTIMYAIOIIECS
TOJILKO O00BEMOM, MO0 BBOAUTH KaKOe-TO «HACAeIOBaHMe» pelelToB,
YTOOBI MOKHO OBLJIO YKa3aTh 0a30BbIil PeleNT U TOJbKO Iepeorpene/nThb
00BEM;

o uau Mbl MoaubuLpyeM uHTepdeiic, o0bIBIsISI 00bEM Kode, YKa3aHHBIN B
pelieriTe, 3HAUYeHMEM II0 YMOMYAHMIO; TIPM pasMelleHMM 3aKa3a Mbl
paspeliaeM yKasaTb 00bEM, OTIMUHBIN OT 3TaTOHHOIO:

POST /v1/coffee-machines/orders?machine_id={id}

{

"recipe":"lungo",
"volume":"800ml"

I Takux Kode MPOU3BOJIHLHOTO 00bEMa HYKHO OyIeT MoJIyyaTb TpeOyeMblit
00bEM He U3 GET /v1/recipes, a U3 GET /v1/orders. CoenaB TakK, Mbl Cpa3y
IojayyaemM KIyOOK M3 CBS3aHHBIX MpooseM: * paspabOTuMK, KOTOPOMY
NpUAETCS MOAAepXKaTh 5Ty (YHKIMOHAJIbHOCTh, MMEET BbICOKME IIIAHChI
cmenaTh OMIMOKY: MO6GaBMB MOAAEPKKY MPOMU3BOAbHOrO 00bEéMa Kode B KO,
paborammuii ¢ POST /v1/coffee-machines/orders HY)XHO He 3a0bIThb
IepernycaTh KO/, ITPOBEPKM I'OTOBHOCTY 3aKasa; * MbI IMOTYUMM KJIACCUUECKYIO
CUTYaIMIO, KOTAA OJHO M TO 3Ke Iojie (00béM Kode) 3HAUUT pasHbie Bellu B
pasHbIX MHTepdeiicax. B GET /v1/recipes mosie «00bEM» Telepb 3HAUUT
«00BbEM, KOTOpPBINi OymeT 3aIpolleH, ecaM He TMepegaTb €ro SIBHO B



POST /v1/coffee-machines/orders»; IepeMMeHOBAaTb €ro B <«O0OBEM IIO
YMOJTUaHUIO» y3Ke He MOTYUYMTCS, C ITOI Mpo6sieMoii Terepb MPUIETCS XKUTb.

3. Bcg aTa cxema IMOMHOCTBIO HEpabOTOCIIOCOOHA, ey pasHble Momeny Kode-
MalllMH TIPOU3BOMAST JIYHIO pa3HOro oo6béma. [Jis pelleHMs 3aaui «0O0bEM
JIYHTO 3aBUCUT OT BUJIa MAIllMHbI» HAM IIPUAETCS COEIaTh COBCEM HEMPUSTHYIO
Belllb: CAe/iaTh pellelT 3aBUCMMbIM OT id MaiinHbl. TeM caMbIM Mbl HAUHEM
aKTMBHO CMeIIMBaThb YPOBHM aOCTpaklMM: ONHON YacThio Hamiero API
(pellerToB) CTaHET HEBO3MOKHO TIIOJIb30BaThCs 0e3  Apyroi  4vacTu
(uHbopmaliuu o0 Kode-maiinHax). YTO HeMaJOBaXkHO, OT pa3pabOTUMKOB
IIOTPeOYeTCsI UBMEHUTD JIOTUMKY CBOErO ITPUJIOKEHMSI: eC/IM paHbllle OHU MOIJIU
npenJjiaraTh CHauajia BbIOpaTh 00bEM, a IMOTOM Kode-MalllMHy, TO Terepb UM
TIPUIETCS ITOJTHOCTBIO MU3MEHUTD ITOT I1ar.

XOopol1lo, OONMYyCTUM, MbI IMOHSJIM, KaK cAelaTh I10xXo. Ho Kak ke Torma caeyiaTh
xopoio? Pa3sgeneHue ypoBHeNH aOCTpaKUMUM TODKHO ITPOMCXOOUTH BIOAb TPEX
HaIlpaBJIeHNIA:

1.0T cueHapueB  WUCIOJb30BaHMA K UX BHYTPEHHEM  peaju3aluun:
BbICOKOYPOBHEBbIE CYIIHOCTM M HOMEHKJIAaTypa WMX MeTOOOB [OOJIKHBI
HampsIMyl0 OTpakaTb CLeHapuu ucronab3oBaHusa API; HU3KOYpPOBHEBBIN -
OTpakaTh AEKOMIIO3ULIMIO ClieHapueB Ha COCTaBHbIE YACTM.

2. OT TepMMUHOB IIPeOMEeTHOI 00/IaCTM II0Jb30BaTe/ sl K TepMMHAM ITpeIMeTHOM
0071aCTU UCXOAHBIX JAHHBIX — B HAIlleM CTyyae OT BbICOKOYPOBHEBbIX TTOHSITUI
«pelenT», «3aKa3», «OpeH», «kKodeiHsI» K HMU3KOYPOBHEBBIM «TeMIlepaTypa
HaIUMTKa» U «KOOPAMHATHI KOde-MallHbI»

3. HakoHell, OT CTPYKTyp [aHHbIX, B KOTOpPbIX YyIHOOHO OIlEpPUPOBATbH
MOJIb30BaTeN0 K CTPYKTypaM [aHHbBIX, MaKCMMaJbHO IIPUOAMKEHHBIX K
«CBIpBIM» - B HallleM CIy4yae OT «JIYHTO» U «ceTu KodeeH "Pomamika"» - K
ChIPBIM OaliTOBBIV JAHHBIM, OMMCBHIBAIOUIMM COCTOSTHUE KOde-MallMHbl MapKu
«Jlobpoe yTpo» B IIpoliecce MTPUTOTOBIEHMS HAIIUTKA.

UeM pasnplile HAxXOHSATCS OPYT OT Jpyra IIpOTpaMMHbIe KOHTEKCTBI, KOTOpPbIE
coenvHsier Haiie API - Tem Oonee miybokasi mepapxusi CyIIHOCTei dOJIKHA
TTOJTYYUTHCS Y HAC B UTOTE.



B Hamiem nmpuMepe ¢ omnpeeseHeM rOTOBHOCTY Kode Mbl SIBHO ITPUILJIM K TOMY,
YTO HaM TpebyeTcs TPOMEeKyTOUHbI YPOBEeHb a0CTPaKIIVN:

® C OJHOJ CTOPOHBI, «3aKa3» He JO/DKeH comepykaTb MH(OpMalMIO O JaTUMKaxX U
ceHcopax Kode-MallHbl;

e C Ipyroii CTOpPOHBbI, KOode-MalllMHA He OO/DKHA XPaHUTh MH@OpPMAIMIO O
CBOJCTBAaxX 3akKa3a (ma M BeposSITHO e€ API Takoil BO3MOXHOCTM U He
IIpesoCTaBJIsIeT).

HauBHbBINN T1OAXOA B TaKOM CUTyallUM — MCKYCCTBEHHO BBECTU HEKUM
IIPOMEXKYTOUYHbBI/I yPOBEHb aOCTpaKUMM, «IepegaTOuyHOe 3BEHO», KOTOPbIi
nepedopMyaIupyeT 3aJauyM OMHOTO YPOBHSI abcTpakiuu B Apyroit. Hampumep,
BBEJIEM CYIIHOCTD task Buaa:

{
"volume_requested": "800ml",
"volume_prepared": "200ml",
"readiness_policy": "check_volume",
"ready": false,
"operation_state": {
"status": "executing",
"operations": [
// onucaHuve onepauun, 3anyLieHHbIX Ha
// donsmyeckon kodgpe-malunHe
]
}
3

Sl HaspIBal0 3TOT MOAXOH <«HAMBHBIM» He IMOTOMY, YTO OH HeIPaBUJIbHbIN;
HaIpOTUB, 3TO BIIOJIHE JIOTMYHOE pellleHMe «I10 YMOJTYaHUIO», €C/IM Bbl HA TaHHOM
jTare eIlé He 3HaeTe WIM He TOHMMAaeTe, KaK OymeT BbIIIsAAeTh Baiie API.
[IpobemMa ero B TOM, UYTO OH YMO3PUTEIbHbIN: OH He 100aBJIsIeT ITIOHMMAaHMS TOTO,
KaK yCTpoeHa npeaMeTHasi 00/1acTb.

Xopoiuit pa3paboTuMK B HallleM MpUMepe NO/KEeH CIIPOCUTh: XOPOIOo, a Kakue
BOOOIIle TOBOPSI CYIIECTBYIOT BapuaHTbi? Kak MOXHO OMpeensiTb TOTOBHOCTb
HarmuTKa? Eciu BOpPYT OKaXeTcsl, YTO CpaBHEHME OOBEMOB — €IMHCTBEHHbIN



crioco0 ompeneneHNnss TOTOBHOCTY BO BCeX 0e3 MCKIIUeHus Kode-malimHax, To
IIOUTM BCE PACCYKIEHMSI BBIIIE — HEBEPHbI: MOKHO COBEPIIEHHO CIIOKOMHO
BKJIIOUATh B MHTepdeiichl oIpenegeHuMe TOTOBHOCTM Kode 1o 00bEMY, T.K.
HMKAKOI'o0 JIPYyroro M He cymiecTtByer. IIpexkge, ueM UYTO-TO abCTparMpoBaTh —
HaJ0 IPeCTaB/sITh, YTO Mbl, COOCTBEHHO, abCTparmpyeM.

Jl;is1 Haliero Impumepa AOIMYCTMM, YTO Mbl CeaM M3ydaThb creumndukamum API
Kode-MalllMH ¥ BBIICHWIM, YTO CYIIeCTByeT IIPUMHIMIIMAJIbHO [Ba Kjacca
YCTPOWCTB:

e Kode-MaliuMHbl C MPeayCTaHOBJIEHHBIMM ITpOrpaMMaMM, KOTOpbie YMEIOT
rOTOBUTh 3apaHee IpouuTbie N BUAOB HAIIMTKOB, M Mbl MOXKEM YIIPABJISITh
TOJIBKO KaKMMM-TO IlapaMeTpaMM HamuTKa (CKaxkeM, OOBEMOM HAIIMTKA,
BKYCOM CMpPOIIa M BMUAOM MOJIOKA); Y TaKMX MAIIMH OTCYTCTBYET OOCTYMI K
BHYTPeHHUM (YHKIMSIM M JaTUyMKaM, HO 3aTO mMalluHa yMmeeT yepe3 API cama
OTHAaBaTh CTATyC MPUTOTOBJIEHMST HAIIUTKA;

e Ko(de-MalIMHbI C IPeayCTaHOBIEHHbIMM (YHKUIMSIMM TUIIA «CMOJIOTh TaKO-TO
00bEM KO(De», «ITponuTh N MUTMJIMTPOB BOJIbI», «<B30MUTh MOJIOUHYIO TIEHY» U
T.[.: Y TAKMX MaIllMH OTCYTCTBYeT MOHSTHUE «[IpOorpaMMa IIPUTOTOBJIEHUS», HO
eCTb IOCTYIT K MMKPOKOMAaH1aM M JaTUYMKaM.

[Ipenmonoxum, Ojas OGonbliieli KOHKPEeTHOCTM, YTO 3TMU JBa Kjacca YCTPOMCTB
TOCTAaBJISIIOTCS BOT C TakKuM pusndeckum API:

e MaimHsbl C npeayCrTaHOBJIEHHBIMMU ITPpOIr'paMMaMM

// BosBpaliaetr Cnucok npenycTtaHOBIIEHHbLIX NporpaMm
GET /programs

N
{
// vpeHTudukatop nporpaMmmbl
Ilprogramll: II@1II’
// Bung Kodpe
n type" : Illungoll



// 3anyckaeT yKasaHHYyl nporpamMmy Ha WMCMNOSIHEHME
// N BO3BpalwlaeT cTtaTyC UCMOJSIHEHUS
POST /execute

{
"program": 1,
"volume": "200ml"

3

N

{
// YHUKanbHbIN UaeHTUduMKaTop 3agaHus
"execution_id": "@1-01",
// V\geHTudukatop mcnosiHaeMmon nporpammel
"program": 1,
// 3anpoLUeHHbIn 0ObEM HanuTKa
"volume": "200ml"

3

// OTMeHSIeT TeKyLlyro nporpamMmmy
POST /cancel

// BosBpaliaer ctatyc MCMOSHEHUS
// ®dopmart aHanorndyeH dopmary orseta 'POST /execute'
GET /execution/status

NB. Ha Bcgkuit ciayyait otmMeTtum, 4uTO AaHHOe API HapyuiaeT MHOXeCTBO
OMMCAHHBbIX HAaMM TPUHIUIIOB IIPOEKTUPOBAHMUS, HAuMHAS C OTCYTCTBUS
BEePCUOHMPOBAHMS; OHO MpPUBENEHO B TAaKOM BuIe IO ABYM npuumHam: (1)
yTOOBI MbI MOIJIM IOKa3aTbh, Kak crpoeKTupoBaTb API 6Gosnee ymauHo; (2)
CKOpee BCero, B peajbHOM XM3HU Bbl IOJAy4uTe MMeHHO Takoe API ot
IIpou3BOAMTENe Kode-MallliH, U 3TO eIlle JOBOJIbHO BMeHsIeMblii BApUaHT.

e MamnHbl C IpeayCTaHOBIEHHBIMU (QYHKIVSIMUA:



// BosBpallaeTr CrnvMcoK AOCTYMHbIX (PYyHKUMA
GET /functions

—

{

"functions": [

{
// Tvn onepauuun

// * set_cup — MNOCTaBUTb CTaKaH

// * grind_coffee — cMonoTb kodoe

// * shed_water — nponuTb BOAY

// * discard_cup — yTunu3anpoBsaTb CTakaH

"type": "set_cup",

// [onycTumble aprymeHTbl N8 Kaxgow onepauun
// Ona NpoCTOTbl OrpaHNYMMCH OLHUM apryMeHTOM:
// * volume — OBbEM CTakaHa, Kode unum Bogbl
"arguments": ["volume"]

// 3anyckaetT Ha UCNOSIHEHUE YHKLNIO
// C nepepayen ykasaHHbIX 3HAYEHWUW aprymeHToB
POST /functions

{
"type": "set_cup",
"arguments": [{ "name": "volume", "value": "300ml" }]

3



// BosBpaliaeT crtatycbl OaT4YMKOB

GET /sensors
_)

{

"sensors": [

{
// [onycTumble 3Ha4eHud

// * cup_volume — OOBLEM YCTAHOBNEHHOrO CTakaHa
// * ground_coffee_volume — 06bEM CMOMOTOro Kodhe
// * cup_filled_volume — 0oObEM HanuUTKa B CTakaHe

"type": "cup_volume",
"value": "200ml"

NB. Ilpumep HaApO4YHO CIelaH YMO3PUTENbHBIM [JISI MOIENIMPOBAHMS
CUTyallMM, OIIMCAHHO}M B Hayajie IJIaBbl: [JjIsI OIpede/eHus TOTOBHOCTU
HaIlMTKA HY;KHO CJIMYUTH 00bEM HAJIMTOTO C 3TAIOHOM.

Tenepb KapTuHa CTAaHOBUTCS Gosiee SIBHOV: HAM HY)KHO abCcTparMpoBaTh paboTy C
Kode-MalIMHOM TaK, YTOObI Halll «ypOBeHb MCIIOIHeHMs» B API mpemocTaBiisii
obmme GyHKOUM (TakuMe, KaK oOImpeJelieHrMe TOTOBHOCTM HAIlMTKa) B
YHUPUIIMPOBAHHOM BuAe. BakHO OTMETUTb, UTO C TOUKM 3PEHMS pasfesieHus
abcTpakiuii ABa 3TUX BuUAA Kode-MallMH caMM HaXOASITCS Ha pa3HbIX YPOBHSIX:
nepBbie TpenocTaBissioT API 0Gosiee BBICOKOTO YpOBHSI, HeXelIM BTOPbIE;
c/ieoBaTe/IbHO, U «BeTKa» Hallero API, paboraoiiasi co BTOpbIM BUIOM MalllyH,
oymeT 6oj1ee «pa3BecuCTOl».

Crnenyioliuii 11ar, HeOOXOAMMBIiI [JII OTHeJleHUs YpOBHel abCTpakuum —
HeoOXO0IMMO MOHSITh, KaKyl0 (QYHKIIMOHAJIbHOCTh HaM, COOCTBEHHO, HEOOXOAMMO
abcTparupoBath. 11 3TOro HaM HeoOXOAMMO OOpaTUThCS K 3agadyaM, KOTOpbIe
peliaeT pa3paboTuMK Ha YPOBHE pabOThI C 3aKa3aMi, M MOHSITh, KaKye Ipo6aeMbl
Yy HEr0 BO3HUKHYT B (JIy4ae OTCYTCTBMSI HAIIIEro C10sI abCTPaKILA.

1. OueBMIHO, UTO pPa3pabOTUMKy XOUETCS CO37aBaTh 3aKa3 YHUMUIMPOBAHHBIM
o0pasoM — TEepeuyucauTb BbBICOKOYPOBHEBbIE IlapaMeTpbl 3akasa (BUI
HalMUTKa, 00BEM M crelyajbHble TpeOOBaHMsI, TaKMe KaK BUJI CHUpOIla WIN



MOJIOKa) — U He AyMaTh O TOM, KaK Ha KOHKPETHOJ MaIlIMHe UCIOJHUTb 3TOT
3aKas.

2. Pa3paboTunKy Hag0 IMTOHMMATh COCTOSIHVME VICIIOJITHEHNSI — TOTOB JIM 3aKa3 WIN
HEeT; eI He TOTOB — KOTAA OXKAATh T'OTOBHOCTb (M HAIO JIM €€ OXUOATh
BOOOIIIe B C/Tyyae OIMOKIM UCIIOTHEHMS).

3. Pa3paboTumMKy HYKHO YyMETb COOTHOCUTb 3aKa3 C €ro IIOJIOKeHMEM B
MIPOCTPAHCTBE ¥ BpeMeHM — YTOObI IOKa3aTh IOTPeOMTeNo, Korma M Kak
HY>KHO 3aKa3 3a06paThb.

4. HakoHell, pa3pabOTuMKy HYKHO BBIIOJHSIThL aTOMapHble oIepauum —
HarpumMep, OTMEHSITh 3aKas3.

3ameTum, uTo API mepBoro Tuma ropaso 6/mKke K MOTpeOHOCTSIM pas3spaboTunKa,
Hexkenu API Broporo Tuma. KoHmenmust aToMapHOii «IIpOrpaMMbI» Topasio o/yske
K yooOHOMY mjsg paspaboTumka wuHTepdeiicy, Hexenu pabora € ChIPbIMU
HabopamMy KOMaH[I, 1 JaHHbIMM CeHCcOpoB. B API nmepBoro Tuiia Mbl BUJVM TOJIbKO
IBe IPo0bJIeMbl:

® OTCYTCTBME SIBHOI'O COOTBETCTBMSI IPOrPaMM U PELeNTOB; UAeHTU(UKATOP
IIpOrpaMMbI IIO-XOPOIleMYy BOOOIIe He HY>KeH IMpy paboTe ¢ 3aKka3aMu, pas yke
eCTh MOHSITME PelLIelTa;

® OTCYTCTBME SIBHOTO CTaTyCca TOTOBHOCTMH.

C API BTOpOro Tumna Bcé ropasmo xyxe. [7maBHas rmpobjaema, KOTopasi HaC OKuIaeT
— OTCYTCTBUE «IIaMSITU» MCIOJHSIeMbIX AeiicTBuii. APl ¢GyHKIMIA M CEHCOPOB
IIOJIHOCTBhIO Sstateless; 3TO O3HauaeT, YTO MbI JaKe He 3HaeM, KeM, KOI[a U B
paMKax KaKoro 3aka3a Obljia 3amyileHa TeKyIiast QyHKIMS.

Takum 06pasom, HaM HY>KHO BHEAPUTD IBa HOBBIX YPOBHSI aOCTPaKIUMN:

1. YpoBeHb ympaB/ieHUs MCIIOJIHEHMEM, ITPeIOCTaBASIONIMI YHUDULIMPOBAHHBIM
MHTepdeiic K aToMapHbIM IIporpaMMaM. « YHUMULMPOBAHHbIN MHTepdeiic» B
IaHHOM Cjy4yae O3HadaeT, 4TO, He3aBMCUMMO OT TOro, Ha KaKoro poja Kode-
MalllHe TOTOBUTCS 3aKa3, pa3paboTUMK MOXKET pacCUMThIBATDh Ha:

o eIMHYI HOMEHK/IATypy CTaTyCOB U APYTUX BbICOKOYPOBHEBBIX TapaMeTpOB
MCIOJIHEHUs (Hampumep, OXKUAAeMOro BpeMeHM TOTOBHOCTM 3aKa3a Wiu
BO3MOXXHBIX OIIMOOK UCIIOTHEHMUS]);



© eOVHYI HOMEHKJIaTypy OOCTYIIHBIX MeTOHOB (Halpumep, OTMEHbI 3aKa3a)
" X OAVHAKOBOE TOBeeHME.

2. YpoBeHb IIporpaMMbl wucriogHenus. [jgsi API mepBoro Tumna oH Oymer
MIpeCTaB/SITh CO60J MPOCTO OOEPTKY HAJ, cyllecTBYOMUM API rmporpaMm; as
API BTOpOro TuUma KOHLEIIMUIO «paHTaiMa» MPorpamMmm IIPUILETCS MOTHOCTHIO
UMIZIEMEHTUPOBATb HAM.

Yro sTO OymeT oO3HAUYaTh IIpakTMuecKu? Pa3paboTuMK mMo-mpexkHemMy Oymer
CO3/1aBaTh 3aKa3, ONepUpys TOIbKO BbICOKOYPOBHEBBIMM TEPMMHAMMU

POST /v1/coffee-machines/orders?machine_id={id}

{
"recipe": "lungo",
"volume": "800ml"
3
N
{ "order_id" }

HmnnemenTanuss (QyHKuuu POST /orders IIpOBEepUT BCe IlapaMeTphl 3aKasa,
3a0/IOKMpPYeT €ro CTOMMOCTb Ha KapTe TII0/b30BaTess, ChOpMMUPYeT ITOTHBIN
3alpoC Ha MCIIOJIHEHMEe U Oo06paTuTCsI K YpPOBHIO ucHojgHeHus. CHavasa
HeobxoaMMO Ioo0paTh NPaBWIbHYIO IPOrpaMMy UCIIOTHEHMS :

POST /v1/programs/match
{ "recipe", "coffee-machine" }
_)

{ "program_id" }

[TonyunB uaeHTUGMUKATOP TPOTPAMMBbI, HY>KHO 3aITyCTUTh €€ Ha UCIIOIHEHME



POST /v1/programs/{id}/run

{
"order_id",
"coffee_machine_id",
"parameters": [
{
"name": "volume",
"value": "800ml"
}
]
3
N
{ "program_run_id" }

OO6paTuTe BHMMaHME, YTO BO BCeil 3TOJ 1LIeIT0UKe BOOOIIe HUMKAK He YUacTBYeT TUIT
API xode-mainHbl — cOOCTBEHHO, POBHO [JIs1 9TOTO MbI U abcTparupoBain. Mbl
MoraM  Obl  cHmemaTh ~ MHTepdeiickl  06ojiee  KOHKPETHBIMM,  Pa3[ie/iuB
(QYHKIMOHAJNIBHOCTL run M match mjas pa3Hbix API, T.e. BBeCTM pa3je/ibHbIe
endpoint-bi:

e POST /v1/programs/{api_type}/match
e POST /v1/programs/{api_typel}/{program_id}/run

JTOCTOMHCTBOM TaKOTIO IMoaAXoAa 6bijia 61 BO3MOKHOCTD IepenaBaTh B match u run
He YHU(UIMPOBAHHbIe HAOOpbI MapaMeTpPOB, a TOJIbKO Te, KOTOpble MMEIOT
3HayeHMe B KOHTeKCTe ykasaHHOro tuiia API. OgmHako B Hamiem nausainiHe API
TaKOil HeEOOXOAMMOCTH He mpociaexkuBaeTcs. O6paboTumK run caM MOXKET 3BJIeUb
HY)KHbIe TTapaMeTphbl U3 MeTa-uHbOpMalLMy O IIporpaMMe M BbIIIOTHUTh OJHO U3
IOBYX IeiCTBUIA:

e BbI3BaTh POST /execute Cc mepenaveii BHyTpeHHETO UAEHTUPUKATOP IPOrpaMm
— [IJ1S1 MalllH, nogaepskusaroimmux API rnepsoro tumna;
e VHUILMUPOBATH CO3/IaHMe paHTaliMa 1 paboTsl ¢ API BTOporo Tura.

YpoBeHb paHTaiiMoB API BTOporo Tura, ucxons M3 ob0IIMX COOOpaskeHUi, OymeT
CKOpee BCero HemyoJuM4YHbIM, ¥ Mbl IUIIOC-MMHYC CBOOOAHBI B  €ro
umiieMeHTauu. CaMbIM IIPOCTBIM pellieHreM OyaeT peann30BaTh BUPTYaIbHYIO
state-malmHy, KOTopasi CO3Ja€T «paHTaiiM» (T.e. stateful kKoHTeKCT McoMTHEHMS)
IJIST BBITIOJTHEHUS TIPOTPAMMBI U CJIEAUT 3a €r0 COCTOSTHUEM.



POST /v1/runtimes

{ "coffee_machine", "program", "parameters" }
ﬁ
{ "runtime_id", "state" }

3mechb program Oy/IeT BBIMISIAETh IIPUMEPHO TaK:

"program_id",
"api_type",
"commands": [
{
"sequence_id",
Iltypell : Ilset_cupll ,
"parameters"

3,

A state BOT Tak:



// CtaTtyc paHTanma

// * pending — oXupgaHue

// * executing — MUCMONHEHMEe KOoMaHAbl

// * ready_waiting — HanUTOK rOTOB

// * finished — BCce onepauun 3aBepLUEHbI

"status": "ready_waiting",

// TeKkywasa ucnonHaemasa komaHga (HeobsasaTenbHoe)
"command_sequence_id",

// YeM 3aKOHYMNOCb MCMOSIHEHME MpPOrpaMmmsbl

// (HeobsizaTenbHoe)

// * "success" — HanNUTOK NPUrOTOBMEH U B3AT

// * "terminated" — MCMNOJSIHEHME OCTaHOBIIEHO

// * "technical_error" — owwnbka Npu NPUroTOBNEHUM
// * "waiting_time_exceeded" — rotoBbIi 3aka3 Obls
//  YyTUNn3uMpoBaH, T.K. ero He 3abpanu
"resolution": "success",

// 3Ha4YeHus1 BCEX MEPEMEHHbIX,

// BKIOYasa COCTOAHUE ceHcopoB
"variables"

NB: B uMIJIeMeHTaluM CBSI3KU orders — match — run — runtimes MOKHO IOITU
OOHUM U3 OBYX IyTe:

e 1160 06paboTumk POST /orders caM obOpaliaeTcsl K JOCTYIIHOM MHGOopMaluu o
pelleriTe, Kode-MalliMHe M IIporpamme u ¢opmupyet stateless-zampoc, B
KOTOPOM YKa3aHbl BCce HYKHble AaHHble (Tull API Kode-MalluHbI U CIIMCOK
KOMaH/[, B YaCTHOCTH);

e OO B 3aIIpPOCe COAEpPsKATCS TOJbKO MAEHTU(UKATOPDI, ¥ MMILJIEMEHTALS
METO/IOB CaMM 00paTSITCS 3a HY>KHbIMM JaHHBIMM Uepe3 KaKkye-TO BHyTpeHHIe
API.

Oba BapMaHTa MMEIOT IPaBO Ha JXM3Hb; KaKOM M3 HUX BbIOpATb — 3aBUCUT OT
meTajyien peaansanun.

U3onsumsa ypoBHen abcTpakumnm



BakHOe CBOJMCTBO NpaBWIbBHO ITOJOOpAaHHBIX YPOBHENM abCTpakLuy, M OTCIOAA
TpeboBaHME K WUX MPOEKTUPOBAHUIO — 3TO TpeboOBaHME  U3OISINN:
B3aMOJECTBME BO3MOXXHO TOJBKO MEXOY CYIIHOCTSIMM COCeOHMX YPpOBHe
abcrpakuun. Emu mpy mpoeKTUPOBaHUM BBISICHSIETCSI, UTO /IS BHITIOJIHEHMSI TOT'O
WM MHOTO HeCTBUSI TpeOyeTcsl «IepeIrpbhirHyTh» YPOBE€Hb aOCTpaKluu, 3TO
SIBHBIV IIPU3HAK TOTO, YTO B IIPOEKTE IOIYIIEeHbI OIIMOKNA.

BepHémMmcsa K HamemMy npumepy. Kakum obpaszom OymeT paboTaTh oIllepaiyst
MOJIy9eHNsT cTaTyca 3akasza? [Iyisg IIodydeHMsT CTaTyca OymeT BbIIIOJIHEHA
C/IeTyIONIast I[eIT0YKa BbI30OBOB:

¢ T10JIb30BaTe/Ib BbI3OBET MeTon GET /v1/orders;

e 00pabOTUMK orders BBIMIOJHUT OIlepaliMy CBOEro YPOBHSI OTBETCTBEHHOCTU
(IpoBepKy  aBTOpM3aluM, B  YACTHOCTM), HaiAET uUIeHTUDUKATOP
program_run_id " oOpaTuTCs K API MIpOrpamMm
GET /vi1/programs/{id}/runs/{program_run_id};

e 060pabOTUMK runs B CBOIO OYepelb BBIIIOJHUT OIlepalluy CBOEro YpoBHS (B
yacTHOCTHU, TipoBepuT Tuil API Kode-malinHbl) 1 B 3aBUCUMMOCTU OT Tuna API
TIOMAET MO OHOI U3 ABYX BETOK UCIIOJTHEHMS

o nubo BbI3OBeT GET /execution/status dusmueckoro API Kode-MalimHbl,
TIOJTYYUT 00BEM KOoe U CIMUUT C STATOHHBIM,;

o b0 06paTuUTcst K GET /v1/runtimes/{runtime_id}, MOAyUnUT state.status
1 IIpeobpasyeT ero K CTaTycy 3aKasa;

e B «ryuyae API BToporo Tuma Iielodyka IPOJO/DKUTCSI: 00paboTunK
GET /runtimes obpatutcs K ¢usmueckomy API GET /sensors U IIpOU3BEHOET
PSI, MaHUITY/ISILIMIA: CIMIUT 00BEM cTakaHa / MOJIOTOTO Kode / HaJUTOi BOMIbI C
3aMpOIIeHHBIM U IIPU HEOOXOAMMOCTU U3MEHUT COCTOSIHME U CTATYC.

NB. CnoBa «Iierouka BbI30BOB» He CJie[lyeT BOCIIPMHMMATh OyKBajabHO. Kaskmblii
YPOBEHb MOKET ObITh TEXHMUECKM OPraHM30BaH II0-Pa3HOMY:

* MOKHO SIBHO ITPOKCMPOBATH BCE BhI3OBBI 110 M€PAPXIN;

* MOXHO K3IIMPOBAaTh CTATyC CBOEr0 YPOBHSI ¥ OOHOBJSITH €ro IO ITOTyUYeHUIO
00OpaTHOIO BbI30BA MM COOBITMSI. B UaCTHOCTM, HMU3KOYPOBHEBBIN LMK
VICIIOJIHEHMSI paHTaliMa IS MallMH BTOPOTO POJA OUEBUIHO JOKEH OBITh
HEe3aBUCUMMBIM M OOHOBJISITh CBOJ CTaTyc B (oHe, He MOXKMUOASICh SIBHOTO
3aIrpoca crarTyca.



O6paTtuTe BHMMAaHMe, 4YTO 37ech (aKTUUYeCKM IIPOUCXOOUT Caemayloliee: Ha
KaKIOM YpOBHE aOCTpaKiMy ecThb KaKOW-TO CBOJM cTaTyc (3aKas3a, paHTaliMma,
CEHCOPOB), KOTOPbIi CPOPMYIMPOBAaH B TepMMHAX COOTBETCTBYIOIIMIA 3TOMY
YPOBHIO abCTpaKiuy MpeMeTHO 00/acTu. 3aripeT «MepenpbirbIBaHUS» YPOBHEI
MIPUBOAUT K TOMY, UTO HaM HeOOXOAMMO OyOaMpPOBaTh CTATyC Ha KaskIOM YPOBHE
He3aBUCUMO.

PaccMoTpuM Temepb, KakKuMM o00pa3oM uepe3 HalllM YPOBHM aOCTpakLuUu
«IIPOPACTET» OIepaiys OTMeHbI 3aKa3a. B 3ToM ciaydyae Lernodka BbI30BOB OyIeT
TaKoOM:

® [10/1Ib30BaTe/Ib BBI3OBET MeTom POST /orders/{id}/cancel;
¢ 00pabOTUMK MeTOa MPOU3BEAET ONepaliy B CBOEI 30HE OTBETCTBEHHOCTM
© IIPOBEPUT aBTOPU3ALNIO;
O peIINuT ieHesKHbIe BOITPOChl — HYXKHO JIM JeaTh pedaH;
© HaNIeT UaeHTUdUKaTop program_run_id " obpaTuTcs K
POST /v1/programs/{id}/runs/{program_run_id}/cancel;

e 00pabOTUMK runs/cancel IIPoOU3BEIET ONepalyy CBOEro YPOBHS (B UaCTHOCTMH,
yctraHoBUT Tuil API Kode-mammHbl) 1 B 3aBUCUMMOCTH OT Tuia API moiiaer 1o
OIHOI 13 IBYX BETOK UCITOJITHEHWUS :

o nubo BbI3OBET POST /execution/cancel dusmueckoro API kode-mallnHbl;
o 160 BbI30BeT POST /v1/runtimes/{id}/terminate;

e BO BTOPOM C/Iyuae ILIeMOoYKa IPOIO/IKUTCS: 00paboTUMK terminate M3MEHUT
BHYTPEHHEe COCTOSTHUE:

0 M3MEHUT resolution Ha terminated
0 3aMyCTUT KOMaHAOy discard_cup.

JIBa BayKHBIX MOMEHTAa, Ha KOTOpPbI€ 34eCb CTOUT O6paTI/ITb BHMMaHHMe:

1.Ha kaxkmom  ypoBHe  aOCTpakuuyu  IIOHSITHE  «OTMEHa  3aKa3a»
nepeoOpMyaUpPyeTCs:

© Ha ypOBHe orders 3TO AeiCcTBMe (PaKTMUYECKM pacnajaeTcsl Ha HeCKOJIbKO
«OTMEeH» IPYIUX YPOBHEN: HY;KHO OTMEHUTH OJIOKMPOBKY JIeHEr Ha KapTe U
OTMEHUTDb UCIIOJIHEeHMe 3aKas3a,;

o IIpM 3TOM Ha pu3ndeckom ypoBHe API BTOpOro Tumna «0TMeHa» Kak TakoBast
He CYLIIeCcTByeT: «OTMeHa» — 3TO MCIIOJIHeHMe KOMaHObl discard_cup,
KOTOpasi Ha 3TOM yPOBHEe aOCTpaKIUM HUUYEM He OTIMUYAETCSI OT JII0OBIX



IPYTUX KOMaHI,.

[IpoMeXXyTOUHbBI/i ypOBeHb abCTpaKiuy KaK pa3 HeoOXoauMM [Jisl TOro,
yTOOBI ITIEPEX0/T, MEXKIY «OTMeHaMM» PasHbIX YPOBHEN ITPOM3OIIEN IMIagKo,
6e3 He0OXOAMMOCTH TepenpbIrMBaHNsI Uepe3 YPOBHM abCTpaKIu.

2.C TOUYKM 3peHMS BepxHeypoBHeBOro APl oTmeHa 3akasa SBJSeTCS
TepPMMHAJIbHBIM [EICTBMEM, T.e. HUKAKMX MOCIEAYIONIMX OIlepaLii yke ObITh
He MOXeT; a C TOYKM 3peHusT HU3KoypoBHeBoro API o6paborTka 3akasa
MIPOJOIKAETCSI, T.K. HY’KHO JOXKIAThCS, KOIMa CTakKaH OyIeT YTUIU3UPOBAH, U
1ocjae 3TOro OoCcBOOOAMUTH Kode-MallluHy (T.e. paspelinTb CO3JaHMe HOBBIX
paHTaMOB Ha Heit). ITO BTOpAs 3a4ada [jis YPOBHS UCIIOJTHEHUS : CBSI3bIBATh
oba craryca, BHeIIHMII (3aKa3 OTMEHEH) M BHYTPEHHMUI (MCIIOJIHEHMUE
IIPOOOJIXKAETCS).

MoxkeT MOKa3aThCsl, UTO COOMIOAeHMe ITpaBuia MU3OJSLMMU YPOBHEN abCTpakLum
SIBJISIETCSI M30BITOUHBIM M 3acTaBjsIeT VCAOXKHSTHL uHTepdeiic. M 310 B
OeCTBUTEIbHOCTY TaK: BaXKHO IIOHMMATh, UTO HMUKAKasl TMOKOCTb, JOTMUYHOCTD,
YUTa0eIbHOCTD U PACIIMPSIeMOCTb He ObIBaeT 6ecruiaTHOi. MOKHO rmocTpouTh API
TaK, UTOObl OHO BBIMIOJHSIO CBOIO (PYHKIIMI0O C MMUHMMAJbHBIMU HaKIagHbIMU
pacxogamMu, MO CyTU — aTb MHTepdeiic K MUKPOKOHTpo/IepaM Kode-MallliHbI.
OnHAKO IT0JIb30BAaThCSI MM OyIeT KpajiHe HeyIo0HO, 1 pacIupsieMoCcTb Takoro API
OymeT Hy/lIeBOJA.

BoiziesieHne ypoBHel abCTpakIMy — IIPEXe BCEro JIorMyecKkas Ipolieaypa: Kak
MbI 00bsiCHsSIEM cebe 1 pa3paboTunKy, 13 4ero cocrouT Hail API. A6cTparupyemast
OUCTAHLIMS MEXAY CYITHOCTSIMM CYIIECTBYET OOBEKTUBHO, KaKMM ObI 00Pa30M MbI
HM Hamucaay KOHKpeTHble MHTepdeiichl. Hama 3amauya COCTOUT TOJIBKO JIUIIIL B
TOM, UTOOBI 3Ta OIUCTAHLMS Obljla pasaeseHa Ha YPOBHU gBHO. UeM 00jiee HEeSIBHO
pasBeneHbl (WM, Xy)Ke TOTO, IepemMelllaHbl) YPOBHM aOCTpaKiUy, TeM CJIOKHee
OymeT pa3obpaTbcs B BanieM API, u Tem xyske GyneT HaIycaH MUCIOAb3YIOUNI €T0
KO{I.

[MoTOKM paHHbIX

[lone3Hoe yrpakHeHMe, TMO3BOJISIOIIEE pPACCMOTPETb WMEpapXui0 YpPOBHEI
abcrpakuyy APl — MCKIIOUNUTD U3 PacCCMOTPEHMSI BCe YACTHOCTU U IIOCTPOUTDH — B



rojIoBe MM Ha Oymare — OepeBO MOTOKOB JaHHBIX: KaKye JaHHbIe ITPOTEKAalOT
yepes3 00beKThI Baliero API 11 Kak BUIOM3MEHSIIOTCSI Ha KayKI0M STarle.

JTO yIpakHEHVEe He TOJbKO I10JIe3HO [Jis1 IIPOEKTUPOBAHMSI, HO U, IIOMMUMO
IpoYero, SIBASETCS eAMHCTBEHHBIM CIIOCOO0OM pa3BUBaTh Oojbline (B CMbICIe
HOMEHKJIaTypbl 00beKkTOB) API. UeyoBeueckass mamsTh He 6e3rpaHUYHa, U JIH0O00J
AKTMBHO pa3BUBAIOIIUICSI IIPOEKT [JOCTATOYHO OBICTPO CTaHET HaCTOJIbKO
OOJIBIIIMM, UTO YAEpsKaTbh B r0JIOBE BCIO Mepapxuio CYIIHOCTEN CO BCeMMU IOISIMU U
MeTogaMM CTaHeT HeBO3MOXHO. Ho BOT gepskaTh B yMe CXeMy IMOTOKOB JAaHHBIX
O0OBIUHO BITOJIHE BO3MOKHO — MJIM, BO BCSIKOM C/Tyuae, IoJiydaeTcs AepskaTh B yMe
Ha MOpsIAOK Oo/bIlNii pparMeHT JepeBa cyiiHocTei API.

Kakue 1oToky JaHHbIX Mbl MMeeM B HallleM KodeiiHom API?

1. laHHbIe C CEHCOPOB — OOBEMBI KOode / BOAbl / CTakaHa. DTO HU3IIUIA U3
IOCTYIIHBIX HAM YPOBHEN MTaHHBIX, 3€Ch Mbl HE MOXXEeM HUYEro USMEHUTh U
nepeopMyaMpPOBaTh.

2. HemmpepbIBHBIN MOTOK IAaHHBIX CEHCOPOB MbI Mpeobpa3yeM B [OMCKpPETHbIE

CTATyChbl MCIIOJIHEHMSI KOMaH/, BBOJSI B HEro IOHSITHUSI, He CYIeCTBYIOII/E B
npeaMeTHOI obsactu. APl kode-maniHbl He MpemoCTaB/isieT HaM MOHSITUIA
«ko(pe HaMMBaeTCS» WMJIM «CTaKaH CTaBUTCSI» — ITO Hallle MpOorpaMMHOeE
obecrieyeHre TpakTyeT IOCTYMHaIIMe MOTOKM JaHHBIX OT CEHCOPOB, BBOMS
HOBbIE€ TIOHSITUSI: eCIM HabmomaeMblii 00b€éM (Kode WaM BOMAbI) MeHbIIe
11eJIeBOTO0 — 3HAUMT, IIPOLIECC He 3aKOHYEH; eCJIM 00bEM TOCTUTHYT — 3HAUMT,
HEoOXOAMMO CMEHUTb CTaTyC MCIOJHEHMUSI ¥ BBIIOJIHUTh Cleaylolee
IelicTBHe.
Ba>kHO OTMETUTb, YTO MbI He IIPOCTO BbIUMC/ISIEM KaKyMe-TO HOBbIe ITapaMeTpbl
U3 MMEIIIMXCS OAHHBbIX CEHCOPOB: Mbl CHauajia CO3[4aéM HOBBIM KOPTEXK
OaHHBIX 0Oojilee BBICOKOIO YPOBHSI — «IIpOTpaMMa MCIIOJHEHMS» Kak
I10C/IeJ0BaTEIbHOCTD 1IAr0B U YCJIOBUM — Y MHULIMAJIU3MPYEM ero Havya/lbHble
3HaueHMs. be3 3Toro KOHTEKCTa OIpeAeanTb, YTO COOCTBEHHO ITPOUCXOIUT C
Kode-MalIMHOi HeEBO3MOXKHO.

3. O6magast TOTMYECKUMMM TAHHBIMU O COCTOSIHMM MICIIOJIHEHUSI IIPOrPaMMbl, MbI
MOKeM (BHOBb uepes Cco3JaHue HOBOTO, 60jiee BhICOKOYPOBHEBOTO KOHTEKCTA
OaHHbIX!) cBecTM paHHble oOT AByX TuroB APl Kk egmHomy dopmary:



MICIIOJTHEHME OoIlepaliy CO3JaHMsS HAIMTKa UM €€ JIOTMYeCcKue ItapaMeTphl:
11eJIeBOJI pelenT, 00bEM, TOTOB JIX 3aKas3.

Takum o06pasom, KaKIblii YpoBeHb abcTpakuuyu Haiiero API cooTBeTcTByeT
KaKoOMY-TO 0000111eHMI0 1 ob6orallleHuIo ITOTOKa JaHHbIX, TPeo6pa30BaHMIO ero 13
TEePMMHOB HIDKeNeKalero (M BooOIIe roBopsl 6eCcIioje3Horo sl IMOTpeouTess)
KOHTEKCTa B TEpPMMHBI BbIIIECTOSIIET0 KOHTEKCTA.

JlepeBO MOKHO pa3BepPHYThb M B 0OPAaTHYIO CTOPOHY:

1. Ha ypoBHe 3aka3a MbI 3aJJaéM €ro JIOTMYeCcKue IapaMeTphbl: pPelenT, 00bEM,
MEeCTO UCIOJHEHMS ¥ Hab0p JOITyCTMMbIX CTaTyCOB 3aKa3a.

2. Ha ypoBHe ucnosiHeHMs1 Mbl oOpalijaeMcst K JaHHbIM YPOBHS 3aKa3a M CO3TaéM
O0o/ee HM3KOYPOBHEBBINI KOHTEKCT: IIporpaMmMa MCIOJHEHUS B BuUfe
MOC/Ief0BaTeIbHOCTY 1IaroB, UX IMapamMeTpOB U YCJIOBUII TlepexoAa OT OJHOIO
Iara K JIpyroMy ¥ HayajibHO€e COCTOsSIHME (C KaKOTO IIlara HauaTh UCIIOJHEHME U
C KAKMMM TTapaMeTpaMmu).

3.Ha ypoBHe paHTaiiMa Mbl OOpaiaemMcsl K IIeJieBbIM 3HaueHUSIM (KaKyio
oIepalyuio BBITIOJHUTDL M KaKOi 1ieieBOii 00bEM) U mmpeoOpa3yeM e€ B HAOOP
MuKpokoMaHa API kode-mammHbl ¥ HAGOp CTATyCOB MCIIOJHEHMUST KaykKAoii
KOMaH/Ibl.

Ecin o6paTuThcsl K OINMCAHHOMY B Hayaje I71aBbl <«IUIOXOMY» peIleHUIO
(TpeprionarawileMy CaMOCTOSITe/IbHOe oIlpenesieHne ¢akra TOTOBHOCTM 3akasa
paspabOTUMKOM), TO Mbl YBUAMM, YTO UM C TOUYKM 3pEHMS ITOTOKOB JAHHBIX
TIPOMCXOIUT CMeIIeHMe TOHSITUMA

® C OJIHOJ CTOPOHBI, B KOHTEKCTE 3aKa3a OKa3bIBAIOTCS HaHHbIe (00BEM Kode),
«IIPOCOUMBIIMECST» OTKYZA-TO C (PM3MUECKOro YpPOBHS; TE€M CaMbIM, YPOBHMU
abCTpaKIUM HEITOIIPaBMMO CMEIINBAIOTCS 6€3 BO3MOKHOCTY UX pa3AaeanTh;

® C IPyroym CTOPOHBI, CAM KOHTEKCT 3aKa3a HEeIIOJHOLIeHHbIV: OH He 3alaeT
HOBBIX MeTa-IiepeMeHHbIX, KOTOpble€ OTCYTCTBYIOT Ha 00jiee HU3KUX YPOBHSIX
abcTpakiuy (CTaTyc 3aKasa), He MHUIIMAAU3UPYET UX U He MpeaoCTaBisieT
IIpaBuJI pabOoTHI.



Bojiee mogpoOHO 0 KOHTEKCTaX JaHHBIX MbI IIOTOBOpUM B paszee II. 3gech ke
OTPaHMYMMCS CJIEAVIOLIMM BBIBOZOM: IMOTOKM JaHHBIX M UX IIpeobpa3oBaHMs
MOXHO M HYKHO pacCMaTpuBaTh KaK HEKOTOPBIN Cpe3, KOTOPbIA, C OIHOI
CTOpPOHBI, ITOMOraeT HaM IIpaBMJIbHO pasleanTb YPOBHM abCTpakium, a C
IPyroi — MpoOBEPUTh, UTO HAIM TeopeTuyecKkue MOCTPOeHMs NeCTBUTEIbH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>