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I'TIOCCAPU
ITO — nporpamMmMHoOe obecrieuerue [17].
Bl — 6a3a ganHbIx [19].
OOII — 00BeKTHO-0PUEeHTUPOBAaHHOe TIporpammupoBanue [20].
SDK (software development kit) — Habop (m1akeT) cpezscTB (MHCTpyMeHTOB) pa3pabotku I10 [15].
ORM (object-relational mapping) — TexXHOJIOTHs TPOTPAaMMHPOBAHUs, KOTOpasi CBSI3bIBaeT 0a3bl
JAHHBIX C  KOHIIEMLHUSIMU 00beKTHO-ODHEHTHPOBAaHHBIX  SI3bIKOB  TIPOTPAMMHDOBAHMS, CO37jaBast
«BUPTYyanbHYI0 00beKTHYI0 6a3y AaHHbIX» [18].
Mopgenb (maHHBIX) — abCTpakTHOe, JIOTUUeCKOoe orpesiesieHHe O0OBEeKTOB, OMepaToOpoB U IPOYMX
3/IEMEHTOB, B COBOKYITHOCTH COCTABJISIFOIIMX aOCTPaKTHYIO MaIlMHY [JOCTYIa K JJaHHBIM, C KOTOPOM
B3aMMO/IENCTBYET T10/1b30BaTeNb [16]. 37ech: onucaHue Habopa IoJieid, U3 KOTOPBIX COCTOUT Tab/HIia
JTAaHHBIX, ¥ UX CBOMCTB, a TaK)Ke CBOMCTB camMol Tabsuipl, Mcrosib3yemoe Django ORM [14].
Kgepucet (37eCh) — KJacC, UCHOJIb3YIOWIUUCS JJ1s1 TIOY4YeHUs1 3arviceld MoJesield U HacaeAyoLni

django.db.models.QuerySet.
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AHHOTALIIA
IaHHBI [OKYMEHT TIpefHa3HaueH JJisi OMHMCaHWs CIOCO0OOB WCII0/Ib30BAaHUSI TIPOTPAMMBbI

MporpaMMHCTaMH, paboTaroiumu ¢ pperimBopkoM Django [14].
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1. HASBHAYEHME 1 YCJ/IOBUA ITPUMEHEHUSA ITPOI'PAMM

1.1. Ha3nayeHMe IIpOrpaMmal

[TakeT comep>xuT abcTpakTHbIe Mozies i — Python [21] knaccel, yHac/ieioBaHHbIe (HATIPSIMYO HUTH

yepe3 Apyrux pogutesnei) ot django.db.models.Model. AGcTpakTHbBIE MOJe/N MPeIOCTaB/ISIOT 0a30BbIi

dbyHKI[MOHa (TIepeorpeziesiieMbI Hac/eIHUKaMH) 11 Mojie/ied JIOTOB, Mo/jiefieid JIOorOB 0OHOB/IeHUs,

0OHOB/ISIEMBIX JIOTUPYEMBIX MOJieJIel, a TaK)Ke UCTOPUUYECKHUX MO/iesTel.

Ilaket npegHa3HauyeH /[Jid HaC/leA0BaHUA I10/1b30BATE/JIbCKMMU MOJe/AMU MpeAoCTaB/IAeMbIX

IIaKeToOM 86CTpaKTH]:IX MOAEHEﬁ AJId YIIpOILeHNs HallMCaHUd KOJd U € IMHOIr'0O 6a30B0Oro rnose/ieHusd BCex

Hac/eyeMbIX Mo/iesnei.

1.2. PyHKIUM, BbINO/IHAEMbIe IPOrPAaMMOU

1.2.1. BaseModel

Mogenb ripefocTaBnser mybauunyto dyHkiuio values(self, *fields, **expressions), koTopas
BO3BpalllaeT CJIOBaph Tap K/OU-3HaueHWe, Tjle KU — Ha3BaHWe TI0/s, a 3HaueHue —
¢dakTHueckoe 3HaueHue 3TOro mnossi B 3amucu self. JlaHHas (yHKUMA KOMUpYeT IOBefeHUe
OJJHOMMEHHOM (YHKLIMU CTaHJAapPTHOTO KBepuceTa JOCTYITHOIO uepe3 CTaTUuecKoe rosie objects B
Hacneayomux django.models.db.Model mogensix (ganee: craHgapTHasi MOZie/ib U CTaHAAPTHBIN

KBEpUCeT), TOJIbKO He JIJIsl CTIMCKA 3alrceld, a /111 OHOM 3arucCH.

1.2.2. TimedModel

Mogenb HacnenyeT BaseModel.

,Z[OHOJIHI/ITEJ'ILHBIE IoJiga MoJeun: tirne_created — BpeMd CO34dHUA 3dIlliCHU (3Ha‘-IEHI/Ie 110

YMOJTYaHUIO — TeKYILee BpeMsi).

[HononmHuTenbHbIe MyO/MuHbIe aTpUOYTHI MOZesH: ordering — CITUCOK Ha3BaHWH TIOJIeH JiIst

COPTHPOBKH 3amucei.

Moenb npefocTaBseT myonuHyto GyHkiuio get_ordering(cls, *args, **kwargs), koTopas

BO3Bpalljaet aTpubOyT ordering (dyHKUus H0OaBIeHa /1S Tiepeoripe/iesieHust PU HeoOX0AUMOCTH).

Mogens mpesoctaBiaser TyosnmuHyro ¢yHKuuo —get last_created_object(cls, *args,

**kwargs) /7151 TIo/Ty9eHust TIOC/IeiHel 110 BpeMeHU CO3/JJaHusl 3aMrCH.
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1.2.3. DeletableModel
Mopgenb Hacnenyer TimedModel (ucrionb3yeT ee dyHKIMOHaM st pabOThl CO CTapbIMU

3aMMuCsIMu).

[HononuuTenbHble MyOsuuHble aTpUOyTHI MOZenw: max_objects_count — MaKCHManabHO

JOMyCTUMO€ KOJTUYeCTBO 3aruCcen.

Mogens TmipegocTaBisgeT nyosuuHyro (yHKIMIO  get_max_objects_count(cls, *args,
**kwargs), KOoTopasi Bo3Bpaijaer aTpuOyT max_objects_count (dbyHKIMs [gob6aBieHa s

niepeornpe/iesieHust pyu Heo0X0UMOCTH).

Mogenb nipefocTaBisieT myoMuHyto GyHKIuIO get_objects_to_delete(cls, *args, **kwargs),
KOTOpast BO3BpaIllaeT 3aI1CH, KOTOPbIe I0/DKHBI ObITh y/aneHbl. KoMuecTBO TaKKMX 3arycei paBHO
Pa3HOCTH MeXAYy MakKCcuMasbHbIM (max_objects_count) U TeKyIUM KoJMuecTBOM 3anuceit. Eciu
Pa3HOCTh TIOJIOKUTe/bHA (TO eCTh XPaHUTCS Oosibllle 3aruceid, 4eM JOMYyCTUMO), (QYHKIUsS
BbIOMpaeT X Haubosee crapbiX (M0 MO0 time_created) 3amuceid, rjie X — OMNMCAHHAs BBIIIE

Pa3HOCTh.

Mogenb mipefoctapisier nmyonmuuHyro ¢yHkiyo try_delete_objects(cls, *args, **kwargs),
KOTOpasi yJassieT 3alrcH, oay4yeHHble U3 QyHKLUU get_objects_to_delete, mpu momoiy ¢hyHKIUM

delete cTanzapTHOTO KBeprceTa U Bo3BpalljaeT Bo3BpalljaeMoe 3Toi (yHKI[1el 3HaueHue.

1.2.4. AutoDeletableModel
Mogens Hacnenyetr DeletableModel (ucrionb3yeT ee ¢dyHKUMOHAn AJisi aBTOMaTUUeCKOU

OUMCTKM CTapbIX 3aruceit).

HononHuTenbHble TyO/uMuHble aTpuOyTHl MOfenu: objects — [y TiepeonpesieneHus

CTaH/JaPTHOTO KBepHceTa crieljuanbHbiM (AutoDeleteQuerySet).

Kgeepucer AutoDeleteQuerySet mnepeoripezenser ¢yHkiuio bulk_create craHgapTHOro
KBepHceTa /Il BbI30Ba UCK/TIOUEHUS TPH TMOMbITKe eMHOBPEMEHHOTO CO3/IaHUs 3aIvce, roce
CO3/]aHMsI KOTOPBIX KOJIMYECTBO 3aruceid Moziesi Oy/leT MpeBbIlaTh MaKCUMATbHO JIOMTyCTUMOE

(max_objects_count).

Mogenbs miepeoripesienisieT (YHKLWIO Save CTaHJapTHOW MOJeId, KOTopasi BbI3bIBaeT
pPOJIMTeTLCKYI0 (PYHKI[MIO save, a 3aTeM ¢GyHKLMIO try_delete_objects. [Tepeonpeenenue gaHHON

(GYHKUMY T03BOJIsIeT MO/Jep>KUBaTh aBTOMAaTHUeCKoe y/aleHHe CTapbIX 3alvceil Mpu KaXkJoM
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CO34aHHn HOBOI1 3aI1mcuy, eC/in  YCTaHOBJIEHO MaKCHMaJ/IbHO KOJIM4YeCTBO 3anucei

(max_objects_count).

1.2.5. LogModel
Mogenb Hacnenyer AutoDeletableModel (ucrionb3yeT ee (yHKIMOHA/M OUYMCTKM CTapbix

3anMcei Ipyu COOTBETCTBYIOLLeM HaCTPOWKe).
[onomHuTebHBIE TIOMST MOZE/IN: Messages — I10Jie [/ XpPaHeHUsI B JIore COODIIeHMA.

1.2.6. ContinuousL.ogModel
Mogens Hacnenyetr LogModel (pacmmpsier ee Ayt paboThl € JloTaMU TIPO/IOJDKUTETBHBIX
COOBITHH, TO eCTh UMEOILMX He TOLKO BpeMsl CO3/JaHHs], HO ¥ BpeMsi OKOHUaHWSs, TIPA 3TOM BPeMst

CO3/IaHUs1 UHTePNPeTUPYeTCs Kak BpeMsi Hauasia).
HormonHuTebHBIE TI0/1s1 MogenH: time_finished — Bpemsi okoHuUaHUsST COOBITHSI.

1.2.7. UpdateLogModel
Mopgens Hacnenyer ContinuousLogModel (pacimpsier ee aysg paboTel C  joramu

00OHOB/IeHHIA).

[oromHuTebHBIE IO/ Mofenu: was_canceled — ¢ar fyis OTMeTKH OTMeHbI 0OHOBJIEHUS,
was_terminated — dy1ar /11 OTMeTKH MpepbiBaHusi 00HOBeHus, has_failed — dnar aisa otmeTkn

BO3HUKHOBEHUSI OIIMOKH B X0/1e 0OHOB/IeHUs (BCe 3 CO 3HAUEHUSIMU 110 YMOJTYaHUIO — JIOXKb)

1.2.8. UpdatableModel

Mogenb Hacnenyet BaseModel.

HorosHuTenbHbIe  MyO/MMUHBIe  aTpUOYyTHI  Mogenu: time_limit —  sk3emruIsp
datetime.timedelta ay1s1 HacTpoliku TipesenbHOrO BpeMeHW OOHOB/eHUs (MY €ro TpeBbIIeHUH

niporiecc 0OHOBJIEHUST MOKET ObITh MPEpPBaH).

HoronHuTtenbHbIe 3alliuilleHHble aTpuOyThl Mogemu: _update_lock —  3k3eMriisp
threading.Lock (g1 Toro, urobbl KOHTPOIMPOBaTh, UYTO B JIFOOOW MOMEHT BpPEMEHH MO’KeT
TpOTeKaTh TOJBKO OAWH Tipoiiecc obHoBenust), _check lock — Taxke sx3emmsip threading.Lock
(o1 KOHTpPOAs TOro, 4TOOBI KOHTPOIMPOBaTh, UTO B /1000 MOMEHT BpeMEHM MOXKET
OCYILL[eCTBJISITBCSI TOJBKO OJ[HA TIOTBITKA CTapTa HOBOTO OOHOBieHUs, _time_started — Bpems
Haya/la TeKyIlero oOHOBJIeHHs, _must_terminate — car A1 yBeJOMJIEHUS 0 HeO0OXOAUMOCTH

TIpePbIBAHUs TEKYIIET0 0OHOB/IEHHSI.
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Mogens TipenocTaBisieT myOsuMuHyr0 dyHKOM0 get_time_limit(cls, *args, **kwargs),
KOTOpasi Bo3BpaijaeT arpuOyT time_limit (byHkimsa gobaBieHa A TMepeorpefesieHus TpH

He00X0UMOCTH).

Mogens npegoctaBisier myosmuHyro GyHKiuio is_updating(cls, *args, **kwargs), koTopas
BO3BpalljaeT UCTUHY, eciau _update_lock 3ab6i0kupoBaH (TO €CTh €C/IM UMEETCS TeKyllee

0OHOB/IEHUE).

Mojenb TipefiocTaBiisieT MyomuHy0 GyHKIHMIO is_can_start(cls, *args, **kwargs), koTopas
BO3BpalljaeT UCTHHY, €C/IM B JJaHHBI MOMEHT HeT TeKylero ooHoBieHus (pyHkuus is_updating)
WIN eC/id BpeMsl TeKyIero oOHOB/eHUs (BBIUMCJISETCS C TIOMOIIbI0 _time_started) mpeBbiiiaeT
nipefesibHOe (time_limit). MilHaue — Bo3BpailaeT 10>Kb. Takum o06pa3oM, GyHKLMs OripefesisieT,

MO>KHO JIM HauaTb HOBOE OOHOB/IEHUS U/IU HET.

Mogenb mnpefocTtaBiasieT 3amuileHHyr0 ¢yHkuuto _handle_cannot_start(cls, *args,
**kwargs), KoTopas B [JaHHOW aOCTpakiuu HUUero He jenaeT (PpyHKUus gobaBieHa [jist
niepeoripesiesieHUs1 Ipu HeobxoauMocTu). Ilpearnonaraercs, uto GyHKIUS OyzAeT cojep)aTb KoJ

pearnpoBaHKA Ha HEBO3MO>KHOCTb HAYdaTb HOBO€ oOHOBJIEHHE.

Mogenb mipefocTaBnsieT 3amuieHHyr0 ¢GyHkuuto _pre_update(cls, *args, **kwargs),
KOTOpasi B JAHHOM abCTpaKIuy HU4ero He ziesiaet (yHKIMS AoOaBieHa /i/is iepeorpeiesieHust Ipu

HeobxoaumMocTH). IIpearnonaraercs, uTo GYyHKLMS OyeT coziep>KaTh KO/ OATOTOBKH 0OHOB/IEHHS

Mogesnb nipefiocTaBJisieT 3aljuieHHy0 ¢yHKUMo _update(cls, *args, **kwargs), koTopasi B
JAHHOM abcTpakiuu Huuero He [enaeT (byHKuus gobaBneHa [7s Tiepeoripefie/ieHUs TIPU

HeoOxoaumMocTH). [Ipearnonaraercsi, uTo GyHKLMS Oy/IeT Cofiep>KaTh KO/, CAMOTO OOHOBJ/IEHUS.

Mogenb TipefiocTaB/sieT 3alfuilleHHyr0 GyHKIu0 _post_update(cls, *args, **kwargs),
KOTOpasi B JaHHOM abCTpaKLy HUUero He ziesaet (GyHKIMs AobaB/ieHa /iJis epeornpeeeHus pu
HeobxonumocTH). [Ipeanonaraercs, 4to GyHKUUsS OyZeT cojiep)KaTh KOf, JAeHCTBUA cpa3y IocJe

00OHOBJ/ICHYS.

Mogenb mipefocTapssieT 3aiuileHHyo GyHkuuio _handle_exception(cls, exception, *args,
**kwargs), KoTopasi B [JaHHOW aOcTpakiyyd HUuUero He jenaeT (PpyHKUus gobaBieHa s
riepeoripesiesieHus: Ipu HeobxoauMocTH). Tlpearonaraercs, uto GyHKIUs OyAeT cojep)aTb KoJ

pearnpoBaHKUA Ha BO3SHUKHOBEHHE OIIIMOKU B xonae 0OHOB/IEHUS.
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Mogens npepoctaBiaser mybmuuHyro dyHkuuio update(cls, *args, **kwargs), kotopas
ocyujectBsieT ooHoB/eHHe. PyHKIWMs cpa3y 6okupyet _check_lock f1st mocieyroiei mornbITKu
cTapTa 0OHOB/IeHUs (3TO HY>KHO ZIJIs1 TOT'0, YTOOBI He TIOTYYU/IOCh TakK, 4To 2 U OoJsiee mapasiie/bHbIX
BbI30Ba (DYHKIMM He TOJIyUW/IM pa3pellieHre Ha OOHOBJIeHHEe OAHOBpeMeHHO). [lanee (yHKIus
OTIpe/iesisieT, MOKET /I ObITh HauaTo HOBOe 0OHOBJ/IeHWe (BbI30BOM (YHKIMH is_can_start). Ecim
He MOXeT, Bbi3biBaeTcs GyHkius _handle_cannot_start u _check_lock pa36sokupyercsi, a cama
byHKI[UsS 3aBepiiaeTcs. MHaue, ycTaHaB/IMBaeTCsl 3HaUeHHs UCTUHA B aTpuOyT _must_terminate
(pnar, KOTOPBIH AO/KEH OTC/IEXKUBAThCS B peanu3alusax QyHKLUUY _update), ocsie yero QyHKLYs
oxuaeT pa3ookupoBky _update_lock. Kak TOMBKO 3TO MPOUCXOAUT, PYHKIUST YCTaHAB/IUBAETCS
3HaueHue JI0XKb B aTpUOYT _must_terminate, coxpaHsieT BpeMs Hauajia 00HoB/ieHus (_time_started)
u 6;okupyeT _update_lock (3T0 Hy)KHO, UTOOBI /1ayke eCJTH IPYTOM BBI30B TOJYUUT pa3pelieHye Ha
HOBOe OOHOBJ/IEHWe, OHO He Hauaj0Ch, TIOKA /JaHHOE BBITIOJHEHWe He 3aBEepIIUTCS, TPU 3TOM
OTBETCTBEHHOCTh 3a MPUHY/IUTEeJbHOE 3aBepilieHre JIeKUT Ha peanu3aliuu ¢GyHkimu _update).
Hanee B Onoke try-except (A7 TpeAOTBpallieHHs BbIOpPAChIBAaHUS JHOOBIX HCK/THOUEHHH)
BBI3bIBAIOTCS TIepeonpe/iesiseMble B peanusalusax (yHKUUM _pre_update, update u _post_update.
[Ipy BO3HMKHOBEHWM WCK/IFOUEHHs, BBbI3bIBAeTCS TakKKe B 0Jioke try-except (Toxke /st
TIpeJIOTBPAIlleHNsT BbIOpachIBaHUS JIOOBIX WCK/IIOUEHWI) BBI3bIBAeT IiepeornpefiesisieMasi B
peamm3anuax (yHkiusa _handle_exception. IIpy BO3HUKHOBEHHMH WCK/IIOUEHHSI B 3TOM OJIOKe,
HUUEro He TMpOUCXOAUT (TpefoTBpallleHue BbiOpachiBaHus). Vzes B TOM, YTOObBI HU OJIHO
0OHOB/IEHHe HUKOT/A He BLIKWBIBAJIIO OMIMOKY W He ObLJI0 He0OXOAMMOCTH B [IOTIOJTHUTETBHBIX
Mepax Ge3ormacHocTu. PYHKIMS BO3BpalljaeT 3 3HaUeHUs: TIepPBOe: UCTHUHY, eC/TH ObLJIO YCITeITHO
HAuaTo M 3aBepileHo Oe3 omMOOK, MHAUe — JI0XKb, BTOPOE: OIIMOKY, €C/IM TaKoBasi BO3HUK/IA B
riepBoM OJ10Ke try-except (TO eCcTh B X0/le 0OHOB/IEHUs), TPeThe: OIIMOKY, eC/IM TaKoBasi BO3HUK/IA

BO BTOPOM 0OJI0Ke try-except (TO eCTh B XO7ie TIOTbITKY OTpearupoBaTh Ha OMIMOKY OOHOB/IEHUS).

1.2.9. UpdatableLoggableModel

Mopgens Hacnegyer UpdatableModel (asis1 moGaBnenusi k ee (yHKLMOHaMy JOTMPOBaHUS

00OHOBJIeHHIA).
HoronaurtenbHble MMyOauMuHbIe aTpuOyThl  Mozend: log_model — wmogens Jora
(mpepmnonaraetcsi, yto HaciaesHuk UpdateLogModel), use_average_time — d¢uar s pacuerta

CpegHero BpeMeHun 0OHOBJIeHHS IpHU TIPpOBEPKE BO3MOXHOCTU IIPEPLIBAHUA TEKYILLETO 00OHOBJIeHHUS

Nzm. JIucr Ne nokyMm. IToam. Hara
RU.17701729.06.05-01 33 01-1
NuB. Ne moayt. IToan. u gata B3am. uHB. NHuB. Ne Iloam. u

No yoJ1. JlaTa




11
RU.17701729.04.03-01 P11 01-1

(mpu 3HaueHUM UTHUCHA), average_time_coefficient — ko3dduiieHT, onpeaesstolii BO CKOILKO

pa3 MOXeT OBITh IMPpeBLIIIEHO CpeaHee BpeMs 00OHOBJIEHHS.

JoromHUTebHbIe 3alliyllleHHble aTpubyThl Mozienu: _log — /i XpaHeHus TeKyIL[ero jora

(sxk3emmsipa log_model).

Mogens mpepoctaBisier mybnuuHyto GyHKM0 get_log model(cls, *args, **kwargs),
KoTopast Bo3Bpaijaer aTpuOyT log_model (dyHkius mobaBieHa i TiepeoripefieNieHusl MpH

Heo0X0UMOCTH).

Mogesns ripefjocTaBsieT myo/MuHyr0 GyHKIMIO is_use_average_time(cls, *args, **kwargs),
KOTOpas Bo3BpalljaeT aTpubyT use_average_time (dyHKUus f06aBieHa Ajst iepeornpe/iesieHus TIpUu

HE0OXOIUMOCTH).

Mogenb TipefocTaBiisieT MyO/sMuHyr0 GyHKIUIO get average_time_coefficient(cls, *args,
**kwargs), KoTopast Bo3Bpaijaetr arpubyTt average_time_coefficient (¢pyHkuusi mobaBneHa st

TniepeoripeZiesieHust Ipy He0OXOJUMOCTH).

Mogens mpegoctaBisger myosnuHyro (yHKiuro get last_update_time(cls, filters, *args,
**kwargs), KoTopasi Bo3BpailjaeT U3 Mozenu Jora (log_model) mocienHee Bpemsi 3aBepilieHUs

(time_finished) cpenu Bcex moroe nocie npumeHenust GpuabTpoB (filters).

Mogens mpesocTaBisieT myoauuHyr0 QyHKIuo get last_update_time_attempt(cls, *args,
**kwargs), KoTopasi BO3BpaillaeT pe3yabTaT (yHKUMK get_last_update_time c ¢uabTpoM Ha
NPOITyCK JIOTOB CO 3HAaueHHWeM WCTHHA B Tojie was_canceled (To ecTtb BpeMsi mociefHei

HEOTMeHeHHOMU TIOTILITKY 0OHOB/IEHHS).

Mopens mipefoctaBnsier my6smunyto (yHKOMo get_average_time_coefficient(cls, *args,
**kwargs), KoTopasi BO3BpaillaeT pe3ynabTaT (yHKUuMM get_last_update_time c ¢duabTpoM Ha
MIPOMYCK JIOTOB CO 3HaueHWeM HUCTUHA B JitoOoM M3 moneld was_canceled, was_terminated,

has_failed (To ects Bpems mocsieziHero ycremHoro 06HOB/IEHUS).

Mogens mpesocTaBisieT MyosuMuHYr (GyHKUMO calc_average_update_time(cls, *args,
**kwargs), KOTopast BBIUUC/ISIET IT0 UMEROIIUMCS JIoraM (3arucsim Mojienii u3 atpubyta log_model),
y KOTOPBIX HEMyCThble 3HaueHusl B ToJ1siX time_created u time_finished u 3HaueHue 10Kk B KaXX10M
13 ronel was_created, was_terminated, has_failed, To ectb cpesHee BpeMsi 0OHOBJ/IEHHSI BCEX

yCIeIHbIX 00HOBIeHHs. PYHKLMS 110/1e3HA /711 TOro, YT00B! M30e)KaTh HeOOXOAMMOCTH PYYHOU

Nzm. JIucr Ne nokyMm. IToam. Hara
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KOPPEeKTHPOBKHM aTpubyTa time_limit mpy TOCTeNeHHOM YBeWMUeHWM BpeMeHU OOHOBJ/IEHUS

(Harpumep, ecii TabsMLa pacTeT).

Mopgesnb nepeornipefiensieT (yHKLMIO is_can_start, KoTopasi B JaHHOU peany3aliy BO3BpalaeTr
UCTHUHY, ecnd 1) He HMeeTCs TeKyllero OOHOB/eHWs, WM ec/lu 2) 3HaueHWe aTpubyTa
use_average_time — WCTWHA, U CpeJHee BpeMsl YAaa0Ch paccuvTath (MMeeTcss XOTs Obl 1 jor
yCIeTHOro 0OHOBJIEHUS), ¥ BPeMSsI TeKyIllero 0OHOB/IeHUs! (BBIUMC/ISIETCS TIPU TTOMOILM aTprOyTa
_time_started) He TIpeBbIllIaeT TIPOM3Be/leHHE CpeJHET0 BpeMeHH U 3HaueHus aTpuOyTa
average_time_coefficient, wiu 3) ecru cpesiHee BpeMsi OOHOB/IEHUST He ObUIO BBIUMC/IEHO U BPEMsI
TeKyIllero 0OHOB/IEHUS TIpeBbIllIaeT 3HaueHWe aTpubyTa time_limit. FiHaue Bo3BpaIriaeTcst JI0Xb.
HNanHast peanu3aiyisi A00aBisieT BO3MOXKHOCTb TIPEKpAIlleHWsl 3aBUCIIero OOHOBJIEHUS C

HCTI0/Tb30BaHKe CpeJHEr0 BpeMeHr 0OHOB/IEHUs], a He TOJIbKO TipefiesibHOrO (time_limit).

Mogenb nepeonpegenser GyHkuuto _handle_cannot_start, KoTopasi B JaHHOW peanu3aljuu
CO3/laeT 3aruch Jiora C UCTUHOU B ToJie was_canceled u maroii 3aBepiienus (time_finished), To

€CTb COXPAHAET JI0T 00 oTMeHe 0OHOBJ/IEHUSI.

Mogens niepeoripesiensier GyHKIMIO _pre_update, KoTopasi B JaHHOW peasM3aliy CO3/aeT

3anuck Jiora (_log) ans pukcalyu MomMeHTa Hauana 0OHOB/IEHUSI.

Mogens nepeonpezensier GyHKLMO _post_update KoTopasi B JaHHOM peanu3aliiy COXpaHsieT
naty 3aBepiineHus (time_finished) B sor (_log), To ecTb ¢uKcupyer ycreliHoe OKOHUaHHE

0OHOBJ/TICHUS.

Mogenb mniepeoripesensier @yHkuuto _handle_exception, KoTopasi B JaHHOW peanu3aljuu
coxpaHsieT To/lHOe coobieHre o BO3HUKINeH ommOku B Jior (_log), mary 3aBepuieHUs
(time_finished) v 3HaueHue rctuxa 1) B oste was_terminated, ec/iv 66110 BBIOPOIIIEHO UCK/TIOUEHHEe
0 TpepbiBaHKWU OOHOBNeHMs, MHaue — 2) B 1iosie has_failed (To ects ¢pukcupyer mibo oumbKy

00OHOBJIeHHS, TUOO ero TpephIBaHMe).

1.2.10. HistoryModel

Mogenb HacnenyeT TimedModel (#7151 Mcnoib30BaHuUs OIS C BpeMeHeM CO3/IaHus 3aIicCH).

[JoronHuTenbHbIE MyO/MMUHbIe aTpUOyThl Moenu: objects — st Tiepeoripe/iesieHuUst
CTaHZAPTHOTO KBepuceTa creljuanbHbIM (HistoryQuerySet), group_by — crivicok Ha3BaHui 1onei

[J1s TPYTIITMPOBKY TPU T0JIyUeHUH COCTOSIHUSI CTPOKU Ha Jaty (orpejensoljie YHUKaIbHOCTh

Nzm. JIucr Ne nokyMm. IToam. Hara
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3anucu Ha faty), date_field — Ha3BaHue mosisi-faThl, IO KOTOPOMY OIpeJesisieTCsl COCTOsSIHUE

CTPOKHM Ha /IaTy.

Keeprucet HistoryQuerySet npenocrassieT rmyosuunyto ¢yukuuio for date(self, group_by,
date_field, date, *args, **kwargs), koTopasi BIOMpaeT BCe 3allCh MO/Ie/Id, Y KOTOPBIX B TIOJie C
Ha3BaHueM date_field 3HaueHune MeHbIlle WM paBHO date (ecu date mycTo, TO 3TOT (GUABLTP He
TIPUMEHSIETCsT), TIPU 3TOM T'PYMITUPYeT TOy4YeHHbIe CTPOKH I10 TOJISIM C Ha3BaHWSIMH W3 CIHCKA
group_by ¥ 13 nonyueHHbIX TPy BbIOMpaeT 3anKcy C MaKCUMa/lbHbIM 3HaUeHHeM JaThl B TI0JIe C

Ha3BaHveM date_field. Takum obpa3zom, yHKLMS BO3BpalllaeT COCTOSIHUSI CTPOK Ha YKa3aHHYIO
Jary.

Mogesns ipefocTapsisieT myonuunHyto GyHkimio get_group_by(cls, *args, **kwargs), koTopas

BO3Bpaitiaet arpubyT group_by (dbyHKIMsA J06aBIeHa /1/1s1 TIepeoripeiesieHus py Heo6X0[UMOCTH).

Mogene mipefoctaBiser mybmuuHyto ¢yHkuuio get_date_field(cls, *args, **kwargs),
KOTOpasi Bo3BpaiaeT atpubyT date_field, ecyti o He mycT, nHaue — Ha3BaHMe TOJIA time_created,
KOTOpO€ SIB/ISIETCS TIOJIeM [l OTC/IEKMBaHUS AaThl TI0 yMOJYaHHWIO0 (GYHKUUS go0aBiieHa AJist

riepeoripe/iesieHus Py HeOOXOAUMOCTH).

Mogene TmipefocTapsiseT TyosnuuHyro GyHKOMIO get_objects_for_date(cls, date, *args,
**kwargs), KoTopas BO3BpalllaeT pe3ynbTaT Bbi3oBa (QyHKUuMM for_date KBepuceta

HistoryQuerySet, mepefaBasi B Hee apryMeHThI group_by, date_field u date.

1.3. YcioBus, Heo0XoaUMBIe /IS BBINO/THEHHUA MPOrPaMMBbI
CocraB TpebyeMbIX TeXHUUECKHX CpeJCTB: M000e armapaTHOe obecrieueHre, Ha KOTOPOe MOKHO
ycraHoBUTh python [21] u cTropoHHMe OUOIMOTEKH /1711 HEro, KOTOpOe MMeeT KOMaH/AHbIA MHTepPIPeTaTop
Y K KOTOPOMY TOJK/TFOU€HbI UCTOYHUK BBOZIA M UCTOUYHUK rpayuuecKoro BbIBO/A.

CocraB TpebyeMbIx rporpaMMHbIX cpefcTB: Python 3.10 v HoBee [21], Django 4.1.6 uiu HOBee

[14].
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2. XAPAKTEPUCTHUKA ITPOI'PAMMBbI

Pe>xum paboTBI TIpOrpaMMbI COOTBETCTBYET CTaHZAPTHOMY peXHUMY pabOThI MakeToOB CpeJCTB

pa3pabotku (SDK) ans si3bika Python [21].
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3. OBPAILIEHUE K ITPOI'PAMME

OG6paiiieHre K TMporpaMMe COOTBETCTBYET CTaHAPTHOMY pEXHMY pabOThl TaKeToB CPEZACTB
pa3pabotku (SDK) ans si3bika Python [21].

[ToapoOHOe omucaHre WUMERLUXCS (YHKIMNA MMPOrpaMMbl TIPHUBEIEHO B MyHKTe 1.2 HACTOSIEro

JIOKyMeHTa.
Nzm. JIucr Ne nokyMm. IToam. Hara
RU.17701729.06.05-01 33 01-1
NuB. Ne moayt. IToan. u gata B3am. uHB. NHuB. Ne Iloam. u
No yoJ1. JlaTa




16
RU.17701729.04.03-01 P11 01-1

4. BXOJHBIE 1 BBIXOAHBIE TAHHBIE

[Togpo6HOe omucaHre BXOAHBIX JAaHHBIX /Il UCTIOb3yeMbIX (DYHKIUM (apryMeHTOB) W BBIXOJHBIX

JlaHHBIX (BO3BpalllaeMbIX UM 3HaU€HWI) IPUBEZIEHO B MyHKTe 1.2 HACTOSALLero JOKyMeHTa.

Nzm. JIucr Ne nokyMm. IToam. Hara
RU.17701729.06.05-01 33 01-1
NuB. Ne moayt. IToan. u gata B3am. uHB. NHuB. Ne Iloam. u

No yoJ1. JlaTa




RU.17701729.04.03-01 P11 01-1

17

5. COOBIIEHMSA

[Tporpamma He rpefjoCTaB/sieT COOOIIeHUH.
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