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I'JIOCCAPUM
ITO — nporpamMmMHoe obecrnieuerue [17].
B[] — 6a3a gannbIx [19].
OOII — 00BeKTHO-0PUEeHTUPOBAaHHOe TIporpammupoBanue [20].
SDK (software development kit) — Habop (m1akeT) cpescTB (MHCTpyMeHTOB) pa3pabotku I1O [15].
ORM (object-relational mapping) — TeXHOJIOTHUSI TIPOrPAMMHPOBAHMs], KOTOpasi CBsI3bIBaeT 0a3bl
JTAHHBIX C  KOHIIEMLHUSIMU 00 beKTHO-OPUEHTUPOBAaHHbBIX  SI3BIKOB  MPOrPaMMHPOBaHUs, CO37aBast
«BUPTYanbHYI0 00beKTHYI0 6a3y AaHHbIX» [18].
Mopenb (maHHBIX) — abCTpakTHOe, JIOTHUECKOe orpefieieHre O0OBbeKTOB, OMepaTopoB M IMPOUMX
3/IEMEHTOB, B COBOKYITHOCTH COCTAaBJ/ISIFOIIMX aOCTPaKTHYIO MaIlMHY ZOCTYIa K JIaHHBbIM, C KOTOPOM
B3aMMO/IENCTBYET T0/Ib30BaTeNb [16]. 37echk: onrcaHue Habopa IoJieid, U3 KOTOPBIX COCTOUT Tabsuiia
JTAaHHBIX, ¥ UX CBOMCTB, a TaK)Ke CBOMCTB camMol Tabsuipl, Mcrosib3yemoe Django ORM [14].
KBepucer (3ech) — KJ1acC, UCMO/b3YIOLWIUNCS AJ1d TIOJIyYeHUs 3amucel MoJieniell U Hac/ieyroLui

django.db.models.QuerySet.
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1. BBEJAEHUE

1.1. HaumeHoBaHMe NIPOrpaMMbI
HaunmeHoBaHue mporpaMmbl — «MoO/y/Ib YTUIMTapHBIX aOCTpakKLuWii Mozenelt st GppeliMBOpKa
Django» [14].
HaumeHoBaHMe TIporpaMMbl Ha aHT/IMHACKOM si3bike — «Utility Model Abstractions Module for
Django Framework» [14].

KpaTtkoe HanMeHoBaHHe nporpaMmel — «django-abstract-models».

1.2. [loKyMeHTbI, HA OCHOBAaHHH KOTOPBIX BeJeTCsl pa3padoTKa
Pa3paboTka BefjeTCSI B COOTBETCTBHUM C YyueOHbIM IJIAHOM TIOATOTOBKM 0OakajaBpOB TIO
HaripaB/ieHnt0 09.03.04 «[IporpamMHasi MHXXKeHepUs» U YTBEP)KJEHHOM aKaZleMUYeCKUM DPYKOBOJWUTEeeM

obpa3oBare/ibHOM MPOrpaMMbl TEMbI KypCOBOT'O TIPOEKTA.
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2. HASHAYEHUE N OB/TIACTb NMPUMEHEHNA

2.1. Ha3HaueHue nporpaMMbl U KpaTKas XapakKTepHUCTHKa
[Tporpamma siBnsiercsi Habopom (maketom) cpezactB pa3pabotku (SDK) s mucnonb3oBaHUsT Ha
yPOBHE MoOJesied B TNpOeKTax, HalMCaHHbIX C MCIoJb30BaHMeM (¢peliMBopka Django [14] Ha si3bike
rnporpamMmmupoBanust Python [21]. 3tor SDK fo/mkeH BK/IOUaThb psif, aOCTPAaKTHBIX MoO/ieNel,
obsieryaroMx HamvcaHWe KOAa W YIIPOIAOIMX CO3ZiaHUe TI0b30BaTeNbCKUX MOJeneld IyTeM
Hac/ie/JOBaHUs IaHHBIX a0CTpakuyii. AGCTpaKTHBIE MO/Ie/TU JO/DKHBI 00/1afaTh JOCTaTOYHOM THOKOCTBIO

AJI I10/Ib30BaTe/ILCKOM HaCTPOﬁKH " UMETh TiepeoripejesgeMblie 110/ U MeTOAbI.

2.2. O6nacTb NPUMMEHEeHUs NporpaMmmbl
Ob6nacte TpUMeHeHWs JaHHOW TIporpaMMbl oOrpaHdyeHa c¢epoii pa3paboTKu TMporpamm C

rcrionb3oBaHue (PperiMBopka Django [14], a/1s1 KOTOPOTo OHa U CO3/1aeTCsl.
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3. TEXHUYECKUNE XAPAKTEPUCTUKHA

3.1. IlocraHoBKa 3a/jJauH Ha pa3padoOTKy NpPOrpaMMsI

[Tporpamma pa3pabatbiBajlach B COOTBETCTBUM C TeMOW MPOEKTHOW paboTel «Mopyb

YTUIMTAPHBbIX abCTpakiLyi Mozesnel s dhpeliMBopka Django».

Lenb pa3paboTKK IpOrpaMMbI: CO3/1aTh /1S Pa3paboTUHKOB, paboTaromux ¢ ppetimBopkoM Django

[14], Momynb abCTpaKTHBIX MoOjesield [Jisi Hac/lie[oBaHUS TI0/b30BaTebCKUMU MO/E/ISIMU, YTIPOIIeHHUs

HaIMCaHus KOJia ¥ eJMHOr0 6a30BOTO MOBe/IeHNs BCeX Hac/elyeMbIX MOJesIei.

3.2. Omnucanue aaropurMa 4 GyHKHHNOHUPOBAHUA NPOTrPaMMbI

3.2.1. BaseModel
Mogens npeoctasset mybmuuHyto dyHkuuio values(self, *fields, **expressions), koTopast
BO3BpalllaeT CJIOBaph Tap K/OY-3HaueHWe, Tje KU — Ha3BaHWe TO/s, a 3HaueHue —
dakThueckoe 3HaueHWe 3Toro mossi B 3anucu self. [lanHas QyHKUMsS KomupyeT TMoBefeHUe
OJJHOMMEHHOM (YHKLIMM CTaH[ApTHOTO KBepuceTa JOCTYITHOIO uepe3 CTaTUUecKoe 1oJie objects B
Hacnenytomux django.models.db.Model mogensix (manee: ctaHAapTHas MOZe/Nb U CTaHAAPTHBIN

KBepI/ICET), TOJIBKO He [JId CITMCKa BHHHCEﬁ, d IJid O,E[HOﬁ 3al1McHu.

3.2.2. TimedModel

Mogenb HacnenyeT BaseModel.

,D;OHOJ'IHI/ITE‘J'H:HLIE I1oJi1 MOoJeyin: time_created — BpeMdA CO3[0aHHA 3aIllMCU (3Ha‘JEHI/Ie 110

YMOJTYaHUIO — TeKyIllee BpeMs).

[HononHuTenbHble mMy6/iMuHble aTpUOyTh MoZienu: ordering — CIMCOK Ha3BaHUM 1oJiel Jist

COPTUPOBKH 3aIlMCeu.

Mogenb nipefiocTaBisieT myoauuHyto GyHkiuio get_ordering(cls, *args, **kwargs), koTopast

Bo3Bpaiaet arpudyt ordering (dpyHKUKs foOaBIeHa /i TiepeoripeZiesieHust IpU He0OX0JUMOCTH).

Mogens mpenoctaBiasier TyOosmuHyro QyHKuuio — get last_created_object(cls, *args,

**kwargs) [1/1s1 oTyueHUs 1oc/ie[Hel 10 BpeMeHU CO3/jaHUsl 3arMCH.

Usm. Jluct Ne mokym. IToamn. Hata

RU.17701729.04.03-01 81 01-1

WHB. Ne mopy. ITonamn. u nata B3am. uHB. MHB. Neo ITonm. u
No AyOuL. JiaTa




7
RU.17701729.04.03-01 81 01-1

3.2.3. DeletableModel
Mogens Hacnenyer TimedModel (ucronb3yer ee dYHKLMOHAA sl pabOThl CO CTapbIMU

3aMMuCsIMu).

[HononHuTenbHble my6sMuHble aTpuOyThl MOZenw: max_objects_count — MaKCHMMalbHO

JOMyCTUMO€ KOJTUYeCTBO 3aruCcen.

Mogenb TipefiocTaBiser TyOmMuHyro GyHKIOMIO —get_max_objects_count(cls, *args,
**kwargs), KOTopas Bo3BpaljaeT aTtpuOyT max_objects_count (dbyHKOUs zAobaBreHa /st

niepeornpe/iesieHust pyu Heo0X0UMOCTH).

Mogenb nipefocTabsieT mybuuHyto GyHKIMIO get_objects_to_delete(cls, *args, **kwargs),
KOTOpast BO3BpalllaeT 3aI1CH, KOTOPbIE 10/DKHBI ObITh y/1aneHbl. KomMuecTBo TaKMx 3arucel paBHO
Pa3HOCTH MeXAy MakKCuMa/bHbIM (max_objects_count) ¥ TeKyll[dM KOJHUUYeCTBOM 3arnuvceid. Ecim
Pa3HOCTh TIOJIOKUTe/NbHA (TO €CTh XPaHUTCS OoJjibllie 3amucel, YeM JIOMYyCTHMO), (yHKIIUS
BeIOMpaeT X Hambosiee crapeix (10 moso time_created) 3amuced, re X — OIMCAHHAs BBILIE

Pa3HOCTh.

Mogenb TipefocTapiisieT myosnuHyo GyHKIuio try_delete_objects(cls, *args, **kwargs),
KOTOpasi yJassieT 3arucH, rnosydyeHHble U3 pyHKUMU get_objects_to_delete, mpu nmomorm GpyHKUMN

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

3.2.4. AutoDeletableModel
Mogens Hacnenyetr DeletableModel (ucronb3yeT ee (yHKUMOHaN [/ aBTOMaTA4YeCKOU

OUMCTKM CTapbIX 3aruceit).

HononHuTenbHble TyO/MMuUHBIe aTpUOyTHI MOZenu: objects — st mepeoripefesieHus

CTaH/JaPTHOTO KBepHceTa crieljuanbHbiM (AutoDeleteQuerySet).

Kgeepucer AutoDeleteQuerySet nepeornipezensier ¢yHkuuto bulk_create cranmapTHOro
KBepHceTa /I/isl BbI30Ba MCK/IFOUEHUS TIPU TIOTILITKE e[MHOBPEMEHHOI'0 CO3/IaHUs 3alkceid, Tocie
CO3/laHHsI KOTOPBIX KOIMYECTBO 3aruceid Mozienv Oy/ieT TpeBbIlaTh MaKCUMAaJIbHO JIOMyCTUMOE

(max_objects_count).

Mogens miepeoripesienisieT (QYHKLWIO Save CTaHJapTHOW MOJeId, KOTopasi BbI3bIBaeT
poJIMTeNbCKYH0 (PYHKIIMIO save, a 3aTeM (pyHKIIO try_delete_objects. TlepeornipeseseHve gaHHOM

(GyHKUMM TI03BOJIsIET MOJJep>KUBaTh aBTOMaTHUeCKoe yZajeHWe CTapblX 3amuceid MpU Kak[oM
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CO34aHHn HOBOI1 3aIrimcu, eC/in  YCTAaHOBJ/IEHO MadKCHMaJ/IbBHO KOJIM4YeCTBO 3anucei

(max_objects_count).

3.2.5. LogModel
Mogenb Hacnenyer AutoDeletableModel (ucrnosb3yeT ee ¢yHKIMOHAA OYKMCTKU CTapbIX

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

3.2.6. ContinuousLogModel
Mopgene Hacnenyetr LogModel (pacmmpsier ee ajisi paboThl € JloTaMy TIPO/IO/DKUTETBHBIX
COOBITHH, TO eCTh UMEIOLMX He TOJILKO BPeMsi CO3/IaHusl, HO ¥ BDeMsi OKOHYAHWUsI, TIPH 3TOM BpeMsI

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

3.2.7. UpdateLogModel
Mopgens Hacnenyer ContinuousLogModel (pactmpsier ee g paboTel C  joramu

00OHOB/IeHHIA).

[oromHuTebHbIE IO Mofenu: was_canceled — ¢ar a1 OTMeTKH OTMeHbI 0OHOBJIEHUS,
was_terminated — dy1ar /711 OTMeTKHM TpepbiBaHusl 00HOBIeHus, has_failed — duiar aist ormeTkH

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

3.2.8. UpdatableModel

Mogenb Hacnenyet BaseModel.

[HomnomHutenbHble  MyOauuHble  aTpuUOyTHI  Mozenu: time_limit —  3K3emruisp
datetime.timedelta a1 HacTpoliky TipesienlbHOrO BpeMeHU OOHOB/eHHs (TIPH ero TMpeBbIIeHUH

niporiecc 0OHOBJIEHUST MOKET ObITh MPEpPBaH).

HoronHuTtenbHble 3aliuilieHHble aTpubyThl Mogenu: _update_lock — 3k3emruisap
threading.Lock (g1 Toro, urobbl KOHTPO/IMPOBaTh, YTO B JIFOOON MOMEHT BpPeMEHU MO’KET
NpoTeKaTh TOJBKO OAuH Tporiecc o6HoBenust), _check lock — Taxoke sx3emmuisap threading.Lock
(o1 KOHTpPOAST TOrO, 4YTOOBI KOHTPOJIMPOBAaThb, UTO B JIIOOOH MOMEHT BpPEMEHH MOJXKET
OCYILL[eCTBJISITBCSI TOJBKO OJfHAa TIOTIBITKA CTapTa HOBOro OOHOBJeHWs, _time_started — Bpemsi
Haya/la TeKyIiero oOHOBJeHMs, _must_terminate — cuiar sl yBeZOM/IeHUsT 0 HeoOX0JUMOCTH

TIpepbIBaHus TEKYII[ero 0OHOBJIEHMSI.
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Mogens TmipesocTaBisieT MyOguMUHYr GyHKUUO get_time_limit(cls, *args, **kwargs),
KOTOpasi Bo3BpaljaeT arpuOyT time_limit (byHkuus mobaB/ieHa [jis TepeonpefiesieHUst TIpU

He00X0UMOCTH).

Mogesns npegoctaBiseT myosmuHyro GyHkiuro is_updating(cls, *args, **kwargs), KoTopas
BO3BpalljaeT UCTUHY, eciu _update_lock 3abmokupoBaH (TO €CThb €CM UMEeTCsl TeKyllee

0OHOB/IEHUE).

Mogenb TipefjocTaB/isieT myo/iMuHyro GyHKIUIO is_can_start(cls, *args, **kwargs), koTopas
BO3BpalljaeT UCTHHY, eC/IM B JIaHHBI MOMEHT HeT TeKylero oOHoBeHus (hyHkus is_updating)
WIN eC/Id BpeMsl TeKyIero oOHOB/IeHHs (BBIUMC/ISETCS C TIOMOIIbI0 _time_started) mpeBbiiaeT
nipefenbHoe (time_limit). lHaue — Bo3BpailjaeT 10Xb. TakuM oOpa3oMm, GyHKIMS OrpejenserT,

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

Mogenb mnpeznocTtaBiasieT 3aiiuieHHyr0 @yHkuuio _handle_cannot_start(cls, *args,
**kwargs), koTtopas B [JaHHOW abcTpakuuy Hu4dero He JenaeT (pyHKUus gobaBieHa s
riepeoripesiesieHust Ipu HeobxoauMocTtH). TIpeamnosnaraeTcs, uTo GyHKIMsS OyJeT coziep>kaTh KOf

pearnpoBaHKA Ha HEBO3MO>KHOCTb HAYdaTb HOBO€ oOHOBJIEHHE.

Mogenb mipefocTaBisieT 3ailivineHHyr0 ¢yHkuo _pre_update(cls, *args, **kwargs),
KOTOpasi B JAHHOM abCTpaKivy HUYero He fienaeT (hyHKIMs 100aBeHa [/l Tiepeoripe/ieIeHust TPy

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

Mogesnb nipefiocTaB/sieT 3aluilieHHY0 QyHKiuo _update(cls, *args, **kwargs), koTopasi B
JAHHOM abcTpakiuu Huuero He JenaeT (GyHKuus gobaBreHa [Jsi Tiepeoripefie/ieHUsl TIpH

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

Mogenb TipefiocTaB/isieT 3aluilieHHyr0 ¢yHKIUi0 _post_update(cls, *args, **kwargs),
KOTOpasi B JAHHOM abCTpakKivy HUUero He jeaeT (GhyHKLMs f00aB/eHa [i/1st Iepeoripe/ie/IeHus Ipy
HeoOxoaumocTH). [Ipeamnonaraercs, uro GyHKIuUs OyzAeT cofepaTb KOA JeNCTBUM cpa3y mociie

00OHOBJ/ICHYS.

Mogenb mpefocTaB/sieT 3aiuileHHy0 ¢yHkuyo _handle_exception(cls, exception, *args,
**kwargs), KoTopasi B JJaHHOW aOCTpakiud HUuero He fenaet (yHKUUsA AoOaBieHa st
riepeoripesiesieHus: ipu HeoOxoauMocTr). TIpeamnosnaraeTcs, uyTo GyHKIUs OyeT cozep>kKaTb KOp

pearnpoBaHKUA Ha BO3SHUKHOBEHHE OIIIMOKU B xonae 0OHOB/IEHUS.
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Mogens npepoctaBiaser mybmuuHyro dyHkuuio update(cls, *args, **kwargs), Kotopas
ocyujecTBsieT 0oHoB/eHHe. PyHKIWMs cpa3y 0/okupyet _check_lock asis mociezyroriei momnbITKA
cTapTa 0OHOBJIeHUS (3TO HY>KHO /IJIsl TOT'0, YTOOBI He MOTyUr/IoCh Tak, uTo 2 1 OoJee rapasuiebHbIX
BbI30Ba (DYHKIUM He TIOJYUWIN pa3pellleHHe Ha OOHOB/IeHHe OJHOBpeMeHHO). /lanee (hyHKIUs
OTIpe/iesIsieT, MOXKET /I ObITh HauaTO HOBOe 0OHOBJIeHHe (BBI30BOM (DYHKIMH is_can_start). Eciu
He MOXXeT, BbI3biBaeTcsl pyHKius _handle_cannot_start u _check_lock pa3bsokupyetcs, a cama
byHKIUS 3aBepiiiaeTcs. MHaue, ycTaHaB/IMBaeTCsl 3HAUeHHsI UCTHHA B aTpUOyT _must_terminate
(pnar, KOTOPBIH 10KEH OTCAEXKUBATLCS B peanu3alusax GyHKUMK _update), mocse uero GyHKLus
oxuzaeT pa3ookupoBku _update_lock. Kak TOMbKO 3TO TPOUCXOUT, (DYHKIUS YCTAaHABIUBAETCS
3HaueHue JIOXKb B aTpUOyT _must_terminate, coxpaHsieT Bpemsi Hauajia 00HoB/ieHus (_time_started)
u 6;okupyeT _update_lock (370 Hy>XKHO, UTOOBI /JaXke eC/TM IPYTOi BBI30B IMOTYUYMT pa3pelieHre Ha
HOBOe OOHOBJ/IEHWe, OHO He HauajoCh, TIOKA [aHHOEe BBITIOJTHEHHE He 3aBepIIUTCS, TIPU 3TOM
OTBETCTBEHHOCTb 3a TMPUHY/UTE/JIbHOE 3aBepliieHue JIeXKUT Ha peanusauvy (QyHKuuy _update).
HManee B Onoke try-except (A1 TpeAOTBpalleHUs] BbIOpAChIBAHUS JIOOBIX MCK/IIOUEHHUH)
BBI3bIBAIOTCS TIepeonpe/iesisseMble B peaausalusix (QyHKUUM _pre_update, update u _post_update.
[lpy BO3HMKHOBEHWM WCK/IFOUEHUS, BBI3bIBAETCS Takke B O/0Ke try-except (Toxke [jis
TIpeJIOTBpAIlleHnsT BbIOpachbiBaHWSI JIFOOBIX WCK/IFOUEHWH) BBI3bIBAeT TiepeorpesiesisieMasi B
peanm3ausax (yHkiusa _handle_exception. IIpy BO3HUKHOBEHHWH WMCK/IIOUEHHsI B 3TOM OJIOKe,
HUUEro He TMPOMCXOAUT (TpejoTBpallleHHe BblOpachiBaHUsi). Mzes B TOM, 4TOObI HH OJJHO
0OHOB/IeHe HUKOT/A He BBIKH/IBIBA/IO OIIMOKY W He ObIZI0 HeOOXOJUMOCTH B AOTIOTHUTETbHBIX
Mepax Ge3oracHocTH. PYHKIIMS BO3BpalljaeT 3 3HAUeHUs: TIepBOe: UCTHHY, eCi ObLIO YCIelHO
HauaTo W 3aBepileHo Oe3 omMbOK, WHaUe — JI0XKb, BTOPOE: OIIHUOKY, eC/TH TaKoBasi BO3HUK/IA B
riepBoM O10Ke try-except (TO eCcTh B X0/ie 0OHOB/IEHUsI), TPeThe: OMUOKY, eC/iid TaKoBasi BO3HUKIIA

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

3.2.9. UpdatableLoggableModel

Mopgens Hacnenyer UpdatableModel (anisi mobaBneHust K ee (PyHKI[MOHAMy JOTMPOBAHUS

00OHOBJIeHHIA).
HomonauTtenpHble MyOauMUHbIe aTpuOyThl Mozend: log_model — wmogens Jiora
(mpepmnonaraetcsi, uyto Haciaeanuk UpdateLogModel), use_average_time — car anas pacuera

CpegHero BpeMeHn 00OHOBJIeHHS ITpU MPpOBEPKe BO3MOXXHOCTH TIPEPBIBAHUSA TEKYILIET'O 0OHOB/IEHNS
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(mpu 3HaueHUM UTHUCHA), average_time_coefficient — ko3dduriiieHT, onpeaesstonii BO CKOJIBKO

pa3 MOXeT OBITh IMPpeBLIIIEHO CpeaHee BpeMs 00OHOBJIEHHS.

[omomHUTebHBIe 3alliyilieHHble aTpulyThl Mofienu: _log — /Jisi XpaHeHUsl TeKyILero jora

(sxk3emmsipa log_model).

Mogens mpepoctaBisier nybmuuHyro GyHKuoo get_log model(cls, *args, **kwargs),
KoTopast Bo3Bpaijaer aTpuOyT log_model (dyHkius gobaBneHa [As TepeonpeziesieHUs TpU

Heo0X0UMOCTH).

Mogesns ripefocTaBsieT myouuHyr0 GYHKIOHIO is_use_average_time(cls, *args, **kwargs),
KOTOpasi Bo3BpalljaeT aTpubyT use_average_time (dpyHKUus fobaBneHa /s niepeoripeZienieHus Ipy

HE0OXOIUMOCTH).

Mogenb TipefocTaBiisieT Myo/suuHyl0 GYHKIMIO get average_time_coefficient(cls, *args,
**kwargs), KoTopasi Bo3BpaiiaeT arpudyT average_time_coefficient (pyHkims nobabneHa ajist

TniepeoripeZiesieHust Ipy He0OXOJUMOCTH).

Mogens mnpegoctaBiaser mnyosnuHyro QyHkiuro get last_update_time(cls, filters, *args,
**kwargs), KoTopasi Bo3BpaijaeT 13 mojenu jora (log_model) nmocnenHee BpeMsi 3aBepiiieHus

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

Mogens mpesocTaBisieT mybauuHyr0 (yHKIuio get last_update_time_attempt(cls, *args,
**kwargs), KoTopasi Bo3BpaillaeT pe3ynbTaT (yHKIUU get last_update_time ¢ ¢unbTpoM Ha
TIPOITYyCK JIOTOB CO 3HAaYeHHWeM MWCTHHA B Tmojie was_canceled (To ecTb BpeMmsi TOC/ieAHeH

HEOTMeHeHHOMU TIOTILITKY 0OHOB/IEHHS).

Mopens mipefoctaBnsier mybsmmuHyro (yHkuuio get average_time_coefficient(cls, *args,
**kwargs), KoTopasi Bo3BpaillaeT pe3ynbTaT (GyHKIUU get last_update_time ¢ ¢dunbTpoM Ha
MIPOMYCK JIOTOB CO 3HaueHWeM HWCTWHA B JitoboM u3 mosedi was_canceled, was_terminated,

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

Mogens mpepocTaBisieT MmyosuuHyr QyHKUU0 calc_average_update_time(cls, *args,
**kwargs), KOTopast BHIUMC/ISIET [0 UMEOLUMCSI JIoTaM (3armicsiM MozZiesii u3 atpudyTa log_model),
y KOTOPBIX HEMyCThIe 3HaueHus B Mojisix time_created v time_finished u 3HaueHue /105Kb B KaXKZoM
13 roneid was_created, was_terminated, has_failed, To ects cpesHee Bpemsi 0OHOBIEHHS BCeX

yCIieIHbIX 00HOBIeHHs. PYHKIUs T0/Ie3Ha [/ TOT0, YT00BI 130ekaTb He0OXOAUMOCTH PyUHOI
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KOPPEeKTHPOBKHM aTpubyTta time_limit mMpu TOCTeNIeHHOM YyBeJMYeHWHd BpeMeHU OOHOBJIEHUS

(Harpumep, ecii TabsMLa pacTeT).

Mopgenb nepeornpeiensieT (PyHKLMIO is_can_start, KoTopasi B JaHHOU peasy3aljiy BO3BpalaeT
UCTHUHY, ecnd 1) He WMeeTCs TeKyllero OOHOBJeHWs, WIA ecju 2) 3HaueHWe aTtpubyTa
use_average_time — WCTHWHA, U CpefiHee BpeMsl YAAA0Ch PaccuuTath (MMeeTcst XOTs Obl 1 jior
YCIeITHOTO 0OHOBJ/IEHUS), ¥ BPEMSI TeKYIllero 0OHOB/IeHUs! (BBIUMC/ISIETCS TIPU TTOMOIL[M aTprOyTa
_time_started) He TIpeBBIllaeT TIPOM3BeJeHHE CpPeJHETO BpeMeHHW U 3HaueHusi aTrpubyra
average_time_coefficient, wiu 3) ecu cpegHee BpeMsi 0OHOB/IEHUS He ObLIO BBIYMC/IEHO U BPeMsI
TeKyIllero 0OHOB/IEHUS TIpeBbIlIaeT 3HaueHWe aTpubyTa time_limit. MiHaue BO3BpaIiaeTcst I0Xb.
HNanHasi peanmu3auysi A00aB/isieT BO3MOXKHOCTb TIpPeKpallleHWsi 3aBHUCLIero OOHOB/IEHUsi C

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

Mogenb nepeonpezensier GyHkuyio _handle_cannot_start, KoTopasi B JaHHOW peanu3aliu
CO3/laeT 3aluch Jiora C UCTUHOU B moJjie was_canceled u maroii 3aBepiienus (time_finished), To

€CTb COXPAHAET JI0T 00 oTMeHe 0OHOBJ/IEHUSI.

Mogens mniepeoripesiensier GyHKIMIO _pre_update, KoTopasi B JaHHOW peaM3aliiyd CO37aeT

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

Mogenb nepeonpeensieT GyHKLUIO _post_update KOTopasi B JAHHOM peav3aliii COXpaHseT
nary 3aBepiieHusi (time_finished) B nor (_log), To ecTb ¢uKcHpyeT yCrellHOe OKOHUaHHUe

0OHOBJ/TICHUS.

Mogenb mnepeoripesensieT @yHkuuio _handle_exception, koTopasi B JaHHOW peanu3aliviu
coXpaHsieT TOo/JHOe cooOIeHre O BO3HMKIIEH omuOku B Jjor (_log), maTy 3aBepiieHus
(time_finished) u 3Hauenwe wuctuHa 1) B mosie was_terminated, ecnu ObIIO BBIOPOILIEHO
HCK/TIOUeHHe O TIpepbIBaHUM 0O0HOB/IeHUs, MHaue — 2) B 1o/ie has_failed (To ects dukcupyer 160

orbKy 0OHOBIeHUs, MO0 ero mpepuiBaHue).

3.2.10. HistoryModel

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

[JoronHuTenbHbIEe MyO/MMUHBIe aTpUOyThI Mojenu: objects — /s TepeonpezesieHus
CTaHZAPTHOTO KBepuceTa crelfuanabHbIM (HistoryQuerySet), group_by — crnucok Ha3BaHUH T0Jiei

[J1s TPYIIITMPOBKY TPU TOJIyUYeHUH COCTOSIHUSI CTPOKM Ha JaTty (orpejessitolie YHUKaIbHOCTb
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3anucu Ha fjaty), date_field — Ha3BaHue moss-faThl, MO KOTOPOMY OMpeZessieTcss COCTOsTHUe

CTPOKHM Ha /IaTy.

Keepucet HistoryQuerySet rpemocrasnsier mybuunyto ¢byHkiuio for_date(self, group_by,
date_field, date, *args, **kwargs), koTopasi BIOMpaeT BCe 3alMCh MO/Ie/Id, Y KOTOPBLIX B TIOJie C
Ha3BaHueM date_field 3HaueHue MeHbllle unu paBHO date (eciu date mycTo, TO 3TOT GUIBTP He
TIPUMEHSIeTCsT), TIPU 3TOM T'PYMITUPYeT TOy4YeHHbIe CTPOKH I10 TOJISIM C Ha3BaHWSMHU M3 CIHCKa
group_by ¥ 13 noyueHHbIX TPYMIT BbIOMpaeT 3anycy C MaKCUMa/IbHbIM 3HaUeHHeM /IaThl B TI0J1e C

Ha3BaHveM date_field. Takum obpasom, ¢yHKIMsSI BO3BpaljaeT COCTOSIHUSI CTPOK Ha YKa3aHHYHO
Jary.

Mogenb nipefocTasssieT mybauuHyo GyHKLM0 get_group_by(cls, *args, **kwargs), kotopas

BO3Bpairiaet atpubyT group_by (dbyHKIMsA [06aB/IeHa /151 TIepeoripeie/ieHHs] Py He0O6X0UMOCTH).

Mogene mipefocraBisier mnybmuHyro QyHkuuro get_date_field(cls, *args, **kwargs),
KOTOpasi Bo3BpaiaeT atpubyT date_field, ecyti oH He mycT, nHaue — Ha3BaHMe TI0JIA time_created,
KOTOpO€ SIBJISIETCS TI0JIeM [IJ/Il OTC/IEKMBaHUS AaThl TI0 yMoJUaHWO (PyHKLUsS go0aBiieHa Ayist

riepeoripe/iesieHus Py HeOOXOAUMOCTH).

Mogens TmipefocTaBsisieT TyosmuHyro GyHKOM0 get_objects_for_date(cls, date, *args,
**kwargs), KoTopasi BO3BpalljaeT pe3yabTaT Bbi3oBa (yHKuuM for_date kBepucera

HistoryQuerySet, mepefaBasi B Hee apryMeHThI group_by, date_field u date.
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4. TEXHUKO-3KOHOMMNYECKHWE IIOKA3ATE/IN

4.1. TlIpeamosiaraemasi HOTPe0OHOCTH
HManHasi mporpamMMa OyzeT BocTpeboBaHa cpeaud BcexX paspabortuvkoB I1O, peanmnsyemoro c

HCI0b30BaHueM (peiiMBopka Django [14].

4.2. TIpenmyuiecTBa pa3paboTKu NO CPAaBHEHUIO C aHaIoramm

Cyl1iecTByeT psifi T10/1b30BaTeTbCKUX PellleHnH, HaxXoAsIuXcsl B cBoOojHOM AocTyte B Buje SDK.
OpHako, faxke MPU HAJTMUMU B 3THX MaKeTaX CXOXKUX TI0 3a[yMKe aOCTPaKTHBIX MOZe/iel UX pear3ariyst
CyLL[eCTBEHHO OT/IMYaeTcs. [laHHas nporpaMma IpejjaraeT CBOe pelleHHe, KOTOpoe [/si HeKOTOPBIX
roJib30BaTesied oKakeTcss Haubosiee yn00HBIM. OCHOBHBIe TIpeMMYyIllecTBa pelleHusi (YHUKasbHbIe
BO3MOJKHOCTH, OTCYTCTBYIOIIME Yy aHa/JoroB): BO3MOYKHOCTb JIOTMPOBAHHUSI Tipoljecca OOHOBJIEHUsI
OOHOBJISIEMBIX MOZie/iel Herocpe/iCTBeHHO B Tabsuijax b/, TipefoTBpalljeHWe MHOK€CTBEHHOTO
riepe3artycka mporjecca 0OHOB/IEHHS TIPY TTOMOLIM MeXaHK3Ma JIOTUPOBAHUs], aBTOMaTHUeCKUiA KOHTPOJIb
KOJIMUeCTBa XPaHWMBIX 3arucedl B TaO/IMIAX JIOTOB, CO3[jdHHEe MUCTOPUYECKUX Tab/MI] C BO3MOYKHOCTBIO
TMOJTYYUTh CHUMOK JIaHHBIX Ha JIF00YI0 ZaTy (aKTya/lbHOe COCTOSIHHMEe KaXK/I0M OTC/IeXXMBaeMOM 3arucy Ha

[iaTy) MpY MOMOILY BbI30Ba (PYHKLIMU C yKa3aHUeM HY)KHOM /1aThl.
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