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AnHoTanus. [IpencrasneHa opurnHansHas HHGOpPMaNHOHHAs cucteMa «hepma TaHHEIX». CerogHs ycHenrHoe
NpUMEHEHHE alTOPUTMOB HMCKYCCTBEHHOTO HWHTEIUICKTA, IPEXIE BCEro INTyOOKOro OOYydYeHWs Ha OCHOBE
HEWPOHHBIX CeTel, NMPaKTHYEeCKH IOJHOCTHIO 3aBHCHT OT HaIW4Ms JaHHBIX. [ 4em Ooiblie o0beM 3THX
JaHHBIX, TEM JIy4Ile pe3yJbTaThl paboThl alrOpUTMOB. XOPOLIO N3BECTHEI NPUMEPH! TAKUX aITOPUTMOB OT
Facebook, Google, Microsoft, Yandex u np. [laHHBIE TOJDKHBI COAEpkKaTh KaKk 0OYYarONIyI0 BEIOOPKY, TaK U
TectupyeMyto. [Ipudem, TaHHbBIE HODKHBI OBITH XOPOIIETro KauecTBa U 00J1aJaTh ONPEIeIeHHOH CTPYKTYPOH,
B ujaeane OBITh pa3sMEYCHHBIMH, YTOOBI aNTOPUTMBI OOy4deHHUs paboTaiy ajgeKBaTHO. DTO IMPEACTaBISET
Cepbe3Hyl0 MpoOieMy, TpeOyIOIIyl0 OTPOMHBIX BBIUHCIUTENBHBIX U YEIOBEYECKHX pecypcoB. MMeHHO
peLIeHuIo 3Toi mpobneMbl MoCBsIIeHa AaHHas cTaThs. Ha ceromus ¢epma maHHBIX mpencTaBiseT u3 cebs
JIOBOJIGHO CJIOXKHYI0 HMH(OPMAIMOHHYIO CHCTEMY, HOCTPOCHHYIO 10 MOJYJIBHOMY HPHUHIMITY, CXOXYIO C
M3BECTHBIM KOHCTPYKTOPOM «Jleroy». OTAensHBIMU MOTYJIIMH CHCTEMBI SIBJISIIOTCS Pa3iIMYHbIE COBPEMEHHBIE
ITOPUTMBI, TEXHOJIOTUH U IieJIble OMOINOTEKH MCKYCCTBEHHOTO MHTEJUICKTa, a BCE BMECTE€ OHU NPHU3BaHEI
ABTOMATHU3UPOBATH MPOLIECC MOJyYEHHS ¥ CTPYKTYPHPOBAHUS KaUeCTBEHHBIX OONBIINX JJAHHBIX B PA3JIHMIHBIX
npeaMeTHBIX obnactax. Cucrema Obiia mpoTecTupoBana Ha aaHHbIX Mo COVID-19 B pernonax Poccuu u
cTpanax mupa. Kpome toro, Obut pa3paboTaH ymoOHBIH MHTep(eiic BU3yallM3alliy JaHHBIX, COOPaHHBIX H
00paboTaHHBIX Ha ¢epMe. DTO IaeT BO3MOXHOCTH IMPOBOJHUTH HATJLIIHBIC YHCICHHBIE HKCIIEPHMEHTHI
KOMITBIOTEDHOTO MOJIETMPOBAHMUS M CPaBHMBATh HMX C pEaJbHBIMH IAaHHBIMH, NpeBpamas ¢epMy B
HMHTEIUIEKTYaIbHYI0 HHPOPMAIIHOHHYIO CHCTEMY HOANEPKKH IIPHHSATHS PEIISHHI.

KaroueBble ciioBa: HWHTE/UICKTyanbHass HHGOPMAIMOHHAS CHcTeMa; (epMa MaHHBIX; OONbIIME TaHHbBIC;
00paboTKa JTaHHBIX; BU3YaTHU3aIUs] TAHHBIX; KOMITBIOTCPHOE MOICIIUPOBAHNE
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Abstract. The original information system «data farm» is presented. Today, the successful application of
artificial intelligence algorithms, primarily deep learning based on artificial neural networks, almost completely
depends on the availability of data. And the larger the amount of these data (big data), the better are the results
of the algorithms execution. There are well-known examples of such algorithms from Facebook, Google,
Microsoft, Yandex, etc. The data must contain both the training sample and the test one. Moreover, the data
must be of good quality and have a certain structure, ideally, be labeled in order for the learning algorithms to
work adequately. This is a serious problem requiring huge computational and human resources. This paper is
dedicated to solve this problem. Today data farm is a rather complex information system built on a modular
basis, similar to the well-known Lego constructor. Separate modules of the system are various modern
algorithms, technologies and entire libraries of artificial intelligence, and all together they are designed to
automate the process of obtaining and structuring high-quality big data in various subject domains. The system
has been tested on data of COVID-19 in regions of Russia and countries around the world. In addition, a user-
friendly interface for visualizing collected and processed on the farm data was developed. This makes it possible
to conduct visual numerical experiments of computer simulation and compare them with real data, turning the
farm into an intelligent decision support information system.
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modeling
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1. BeedeHue

ABTOMaTH3UPOBAHHBIH COOp, XpaHEHHE M CTPYKTypHUPOBAaHHWE PAa3HOPOIHBIX MAHHBIX SBISAETCS
OJIHOH CaMbIX CJIOXXHBIX NHPOOJIEeM B TaKk HAa3bIBAEMOM «CJIa0OM HMCKYyCCTBEHHOM HHTEIUIEKTE»
(CM), TO ecTb WHTEIIEKTE, OCHOBAaHHOM Ha JaHHBIX. Ee pemieHue mnpeacraBisier u3 ceds
Cephe3HyI0 Mpo0ieMy, TpeOyIONIyI0 OIrPOMHBIX BBEIYHCIUTENLHBIX M YEJIOBEYECKHNX pecypcos. [lo
CHX TIOp AJISl CTPYKTYPHPOBAHUS U Pa3METKH JaHHBIX MPHUMEHSACTCS PYYHOU MIIM MHTEPAKTHBHBIHA
pexnM. Mexay TeM, yCHeIHOe NPUMEHEHHE aJTOPUTMOB MAIIMHHOTO OOy4YeHHs, KOTOpHIC
ABTSIFOTCS OCHOBHBIME B CUM, HeBO3MOKHO 63 mporiecca npeiBapuTeIbHON MOATOTOBKY JaHHBIX
[1]. DOroit 3amaveil 3aHUMAIOTCS CIENMATUCTHI B Hayke o naHHBIX (data scientists) [2]. Llens,
KOTOpYIO TIpeciiefyeT TpeAcTaBiIeHHass B JTOH cTaThe (epMa JaHHBIX, MaKCHMaJIbHO
aBTOMAaTH3UPOBATh JaHHBIN MpoOLECC.

Xopomo w3BecTHa KOHIENIMA «pepMepcTBO maHHBIX» (data farming) um ero pasnudHBIe
onpeznenenus. Hanpumep: @epmepcmao oannvix — 3mo npoyecc ucnonb308anus paspabomaHHbix
BbIUUCTUMENBHBIX IKCNEPUMEHMO8 Olisl «B8bIPAWUBAHUSLY OAHHLIX, KOMOpble 3amem MONICHO
AHATUBUPOBAMb C UCNOTB308AHUCM CIAMUCTIUYECKUX MEMO008 U MEMOO08 GU3YANUIAYUY, UMOOb
HOMYHUUMb NPEOCMABIEHUE O CIONCHBIX CUCEMAX. DMuU Memoobl MO2ym Obimb NPUMEHEHbL K 110001
sviuucaumensrou mooenu [3] wu @epmepcmeo OaGHHBLIX — MO Memoo, 8 KOMOPOM UCHOTIb3YemCsl
MENCOUCYUNTUHAPHBILE  NOOX00,  BKIIOUAIOWULL  BLICOKONPOU3EOOUMENbHBIE  BLIYUCIEHUS,
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Mooenupoganue U CUMYIAYUIO, d MaKdice CMAmMUCmuyeckull auau3, no36oauouull 2nyooKo

U3YHUMb MHOICECIBO BONPOCO8 C MHOOYUCTICHHLIMU AlbMepHAMmUeamu. Jmo UHHOBAYUOHHbLI

MemoO MWamenbHO20 U3YHeHUs HeONpeoeieHHbIX COOLIMuULL ¢ MHONCECEOM NOMEHYUANLHBIX

pe3ynvmamos. IIpo6ods mHozouucCeHHble IKCnepUMEHMbL, (epMepCcmeo OaHHbIX NO380JAem HAM

NOHAMb KAK OYeUOHble, MAK U HeACHble Ppe3VIbmamvl, meM CaMblM NpeooCHmAasIss

cooepoicamernbHble OMEEmbl IUYAM, NPUHUMAarowum peuterus [4].

Hamra koHnenust ¢pepMbl JaHHBIX 3aKIJIIOYAETCSl B TOM, YTOOBI Ha (epMe BBIpalMBaHUE JTaHHBIX,

UX XpaHeHHe, aHAJIM3 ¥ BU3yaJl3auus ObUTH CBEJCHBI B €IMHYI0 aBTOMAaTU3UPOBAHHYIO CHCTEMY,

MOCTPOCHHYIO MO0 MOJYJIBbHOMY NPHUHLMIY KOHCTpykTOpa «Jleroy. Ilpudem, cienyd nmpuHLIUIY

«Jlero», Mbl MOXEM Kak coOpaTh 3TH MOJYJIH, TaK ¥ pa3o0paTh, MepeienaB Ux, eClid Pe3yabTaThl

paboTHI cucTeMBbl He OyOyT yIOBIETBOPUTEIHHBIMHA. A UIMEHHO:

M1) moaynp BblpamuBanusi (GONBIINX) NAHHBIX 3aKJIOYacTCs B cOOpe JAHHBIX B KaKoif-TO
NIPEAMETHONW 00JIaCTH M3 TeTepPOTeHHBIX HCTOYHUKOB (B OCHOBHOM M3 ceTH HTepHeT) B
pexxnme peansHOTo BpeMeHu 24/7,

M2) momynb XpaHeHH s JaHHBIX — 3TO XpaHuuiie AaHHbX B NoSQL 6a3e MongoDB;

M3) Moaynp aHaHM3a JAaHHBIX — 3TO PEBAPUTEIbHAS 00pabOTKa JaHHBIX, HX Pa3MeTKa, arperarms
U BbIZIa4a B popmare yJ00HOM JJ1si IPUMEHEHUS MAIIMHHOTO 00YYEeHUS MITH MHBIX aJITOPUTMOB
HCKYCCTBEHHOT'O MHTEIUICKTA;

M4) moaynp BU3yanmu3alMi JaHHBIX, COOpaHHBIX W 00paboTaHHBIX Ha (epMe — 3TO AanIGoOp,
KOTOpBIII ~ aeT BO3MOXHOCTh IPOBOJUTH  HATJIIHBIE YHUCIEHHBIE 3KCIIEPUMEHTHI
KOMIIBIOTEPHOTO MOJEIMPOBAHUSA M CPAaBHUBATh MX C PEAbHBIMHU JAHHBIMH, YTO IO3BOJISIET
MaKCHUMAaJIbHO TOYHO BBIUMCIUTH WM OLEHUTh IapaMeTphl TOM WM MHOW MOJIeNTH KaKoi-m1bo
MIPEeAMETHON 00IacTH.

D¢ deKTUBHOCT AaHHOTO MOJX0Ja ObUIa MpoTecTHpoBaHa Ha HaHHBIX 0 COVID-19 u moneny,

pa3paboranHoii POALl — BHUUT® Pocatoma B Merampoexkre «MOAETHPOBAHUE SHHUIEMHH

BUPYCHBIX HH(peKIuit». CTOUT Tak)Ke OTMETUTb, YTO MPEAJIOKEHHAST apXUTEKTypa (pepMbl JaHHBIX

YHHBEpCaJlbHa 1 JIETKO MOXKET OBITh aJalTHPOBaHa K JII000H MpeaAMETHON 06IacTH.

IIponenanHplii aHanMW3 OTKPBITHIX HMCTOYHHMKOB HH(OPMAIMHM 1O METOAaM M IporpaMMaM He

MIO3BOJIMII BBISIBUTH MIPOTPAMMHOE CPEICTBO, YIOBIECTBOPSIOIIEE BCEM OCHOBHBIM TPeOOBAaHMIM K

pa3pabaTbiBaeMOMy B JaHHOM HAayYHOM HCCIEIOBAaHHM MPOEKTY «(pepMa TaHHBIX», B KOTOPOM

ocymiecTBisieTcs: c60p MH(GOPMALMKM M3 OTKPBITHIX HMCTOYHHKOB, a TAaKXE HPOTHO3MPOBAHHE
pa3BUTHSI COOBITHII HA OCHOBE COOpPaHHBIX JAAHHBIX ITPH TIOMOIIM MaTeMaTHIECKONH MOJICITH.

HaunGonpmmii mHTEpeC M3 PacCMOTPEHHBIX CHUCTEM IMPEACTAaBISIET INPOTPaMMHBIH  KOMIUIEKC

ABTOMAaTHYECKOI'0 MHTEJUIEKTYaIbHOrO cOOpa NaHHBIX U3 Pa3IMYHbIX HHTEPHET MCTOYHUKOB [5]

(OxcriepuMeHTaIbHBINA 00paser] NporpaMMHOTO KOMIUIEKCa «ABTOMAaTHYECKas HHTEIUICKTyalbHAsS

cucremMa cO6opa JaHHBIX M3 Pa3lM4HBIX HHTepHeT ucrtouHHKoB» (DO IIK)), paspaboTaHHBINA B

HammonaneHOM —1eHTpe KOTHHUTHBHBIX paspaborox (HIIKP) — 1meHTpe KoMIeTeHINH

Hammonansnoit TexHonormyeckord wuHummatuBsl (HTW) na Oaze YamBepcureta UTMO. On

obecrieunBaeT GYHKIMU CO3JaHNUS 3a1a4 cOOpa JaHHbBIX, TECTUPOBAHNUS 33144, CO3/IaHNUsI CIICHAPHEB

cOopa, 3aITyCK CIIEHapHEeB JIOKAIBHO U B paclpeelIcHHOM pexxume. OH MOXKET ObITh HCIIOJIB30BaH

JUI co3aHMs pa3nuuHbIX cucteM MoHutopuHra. 30 I1K npeanazHaueH 1715 pelIeHus CIeaAyINuX

3ajau:

—  c0Op AaHHBIX U3 PA3IMYHBIX HCTOYHHKOB;

— oOecrieueHre MOHUTOPHHTA B CETH MHTEPHET.

CwIbHOM 4YacThlO D3TOrO KOMIUIEKCA SBISETCS YAOOHBIM MHTepdeidc W MyJIbTHKaHAIbHOE

UCIIOJIb30BAaHUE CO BCTPOCHHBIMM MEXaHM3MaMH YIPaBIEHHS M KBOTHPOBaHMS (pas3iMvHbIC

uHTepdeiice nocryma). BianmoneiictBue omeparopa ¢ D0 IIK ocymiecTBisercs mocpeacTBOM

rpadu4ecKoro mojb30BaTEeIbCKOT0 MHTEp(deEiica, 3arpyxaemMoro B npuioxenue Telegram mytem

MaHMITYJSIIH 0TOOpakaeMbIMU TpaguyecKuMH ieMeHTaMH. C ITOMOIIBI0 3THUX MaHMITYJISIHA
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MOJIb30BATENb MOXKET OCYIECTBIATH pabOTy MO CO3[AHUIO M 3aIlyCKy CIIEHapHeB cOOpa JaHHBIX, B

pamKax KoTopbix obecnieunBaetcs pyHknroHanbHOCTH D0 T1K.

K HenocraTkaM paccCMOTPEHHOTO MaKeTa MPOTPaMM MOKHO OTHECTH:

—  CTPOTO MHTEPAaKTUBHBIA PEKUM pabOTBhI CUCTEMbI, KOTOPBIH MpeaIonaracT BHICOKUH ypOBEHb
py4HOU paboThI oneparopa u TpedyeT ero COOTBETCTBYIOIIEH KBaTH(UKALINY;

— BecbMa OIPaHMYCHHOE HCIOJIB30BAaHUE COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHH |
HCKYCCTBEHHOTO0 WHTEJUIEKTa: HEIMOCPEICTBEHHO MHTEP(ENC CHCTEMBI NIpENCTaBiIsIeT coOon
telegram-npunosxenue (mo cyTu 370 telegram-60T, BEAYIIHMI «IHATOD C OIIEPATOPOM);

—  OTCYTCTBHE KaKHX-JIHOO MPUMEPOB COOPAHHBIX CHCTEMOM JaHHBIX;

—  OTCYTCTBHE CpeICTB 00pabOTKH (arperarus, pa3MeTka) COOpaHHBIX TaHHBIX;

—  OTCYTCTBHE BO3MOXXHOCTH IPUMEHEHUS CPEICTB JUIA IIPOrHO3MPOBAHMSA HA OCHOBE COOpaHHBIX
JAHHBIX.

3ameTum, 9TO Bce 3TH HemocTaTkl oTcyTcTBYIOT B D0 IIK «hepma maHHBIXY.

Cpenn 3apy0exHBIX pa3paboTok crouT orMmeTuTh BrandWatch — sto mmardopma MoHHUTOpHHTA

COLMAJBHBIX CETei, KoTopas mnpocMarpuBaeT B MHTepHeTe OT3BIBBI, CTAaTbU U OOCY)KICHWUS.

Komrmanus 3a7eficTByeT aHa U3 HACTPOCHHH Ha OCHOBE mpaswui [6]. B o6iem, moaxox KoMIaHuu —

3TO cOOp M 00paboTKa MAHHBIX, MX (UILTpAIUs, 00paboTKa M BU3yaldH3alMs IS KOHCYHOTO

MOJIB30BATEI.

VYHoMsHYyThIE BBIIIE KOMIAHWM HE PACKpBIBAIOT HMH(OPMALMIO O TOM, Kakhe MpOrpaMMHbIE

KOMIUIEKCHI OHU MCIOJIB3YIOT, €CIIH PeYb UIET O NPUMEHEHNH MAIIMHHOTO O0YYeHUs [UIs aHaln3a

JTAaHHBIX. B cBOeM OOJBIIMHCTBE, HCIIOIB3YIOTCS ONIPOCHI KaK Yepe3 CrielHanbHble (GOopMBbl, Tak U C

MOMOIIBI0 TeNe()OHHBIX 3BOHKOB. Hambonee OnMM3KOH KOHUENIMEH B miaHe cOopa TaHHBIX

obmamaer oredecTBeHHBIH yHHBepcuteT UTMO, a mo cBoeil oOmielf KOHICTIIMK HAIlla CHCTeMa

umeeT Gosblire obiiero ¢ 3apybexxHoi BrandWatch.

Kpome Toro, HaMm HEM3BECTHBI H JPYTHE aHAJIOTH pa3paO0TaHHOM CHCTEMBI, YTO MOITBEPXKIAACTCS

MPOBEICHHBIM HAMHU TATCHTHBIM MIOMCKOM [7] ¥ 0T3pIBAMH 3KCIIEPTOB Ha HaIu myGuukaiuu [8-10].

Jlpyrue paszensl CTaTbH YCTPOEHBI CIEAYIOmMM oOpa3oMm. Pasx. 2 comepXHT TexHHYECKHE

TpebOBaHUS K pean3aliy POrpaMMHOTO KOMIUIeKca. B pa3xa. 3 ommcansl apxuTekTypa (GepMsl

JTaHHBIX, €¢ MoAynu WU (yHKumoHanbl. CTaThlo 3aBEpIIAIOT BBIBOJBI, CAEIAHHBIE HA OCHOBAHUH

HCCIIeJOBaHMsI, CIHCOK JIMTEpaTyphl U HHpoOpMalus 00 aBTopax.

2. TpebogaHus K peanusayuu nPo2paMMHO20 KOMIJIeKca «ghepma OaHHbLIX»

[pu peanmmzanuu mporpamMmmHoro komiviekca ¢epma maHHBIX ([IK®J]) B KauecTBe OCHOBHBIX
KIIFOUEBBIX YCJIOBUH ObLIN c(hOPMYIIUPOBAHBI CIETYIOIINE:

e paspabareBacMblii [IK®J[ momKeH TO3BONATH OCYMIECTBIATH IIOWCK, W3BICYCHHE W
oOHOBIIEHHE TpeOyromelicss WHQOpManmuy B 3aJaBacMbIX (opMaTax HW C 3aJaBaeMoi
MIEPUOIUIHOCTHIO;

e paspabareiBaemblii [IK®/] HeoOxomumo peayM30BaTh HA NPUHLUIAX MaKCHMAaJIBHOTO
HCTIOJIL30BAaHUS OTKPBITOTO MTPOTPAMMHOTO O0ECTICUSHUST;

e XpaHWIMIIE AaHHBIX co3xaBaeMoro [IK®JI nomkHO oOecrneYnBaThesl MPOTPaMMHON Cpemon
cuctembl ynpasneHus 6azoi ganabix (CYB/);

o JIK®DJ nomxeH OBITh MAacCIITAOMPYyEMBIM, HMETh MOIYIBHYIO CXEMY, MOXKET OBITh
MIPUMEHEHHBIM B JTIOOBIX MTPEIMETHBIX 00JIaCTsIX.

B cnepyromem pasnene cratbu npeacrasiiensl onvcanue [IKD/JI, ero KOMIOHEHTHI U IPUMEHSEMbIE

METO/IbI, TIO3BOJISIONINE COOMPATh, 00padaThIBATh U XPAHHUThH JAHHBIC U3 OTKPHITHIX HCTOYHUKOB B

aBTOMAaTHUYECKOM PEKUME. A TaKKe Pe3yJIbTUPYIOLIAsl BU3Yyalu3alus CpeCTBAMU HHTEPAKTUBHOM

AHAJUTHYECKOU TaHEIH.
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3. Apxumekmypa ¢hepmMbi OaHHbIX

Lenp pa3paboTKH NPOrpaMMHO-HHCTPYMEHTAIBHON CHCTEMBI «(pepMa NaHHBIX» HalpaBlIeHa Ha
CO3/IaHHe TeXHUYECKHUX PeIeHui (cM. pasmern 2) i popMupoBaHHS TUHAMUYECKHUX 0a3 TaHHBIX.
CucremMa OCYIIECTBISIET IIOMCK M M3BJECYEHHE HHGOPMAUUH H3 CTPYKTYPHPOBAHHBIX U
HECTPYKTYPHPOBAHHBIX HCTOYHUKOB, MCHOJIB3Ys TEXHOJNOTMH MCKYCCTBEHHOTO HHTEIUICKTa H
00paboTkn OONBIIMX MAHHBIX. JTO TO3BOJIAET IONYYUTHh JOCTATOYHBIA OOBEM peJeBaHTHOU
UHGOpPMAIUK Ul TMOAJECPKKH MOJeNel, CO3JaBaeMbIX B paMKax KOMIUICKCHOTO IIPOEKTa B
OTpeNIeNICHHOM MpeaAMeTHOH obmactu, Hampumep, B chepe COVID-19 [9]. OgHo U3 TiaBHBIX
NPEUMYILIECTB pa3pad0TaHHOH CUCTEMBI SIBJISIETCSI BOBMOXKHOCThH OBICTPOTO pa3BepTHIBaHUS cOOpa,
XpaHeHHs U 00pa0dOTKH AaHHBIX Ha ocHOBe Open-Source KOMIIOHEHTOB, PabdOTAIOIIUX B PEXUME
peanbHOTO BpeMenu 24/7. IloMumo 3TOro, cucTeMa Mo3BOJISeT MOJy4aTh ONOBEIIEHUsT 0 padore
yepe3 MecceHkepbl. OHa SBISETCS MOAYJIBHOM W TIO3BOJISET JIETKO 3aMEHSTh KOMITOHEHTEHI.
braronapst 3ToMy, CIIEKTp IPHUMEHEHHUS CUCTEMBI OYeHb IIUPOK, TaK KaK €€ MOXKHO aJalTHPOBATh
IUTS CTPYKTYPHUPOBAHIS OOIBIINX JaHHBIX B JIFO00 MpEeIMeTHON 00JIacTH.

1 2 3
MNonyuerne fanHbx XpareHue AaHHBIX Brinaua AanHbX
» »
Retrieving data Data storage Data delivery
CeA3b C MCTOUHUKOM MpoBepka YyenocTHoOCTH MakeTHan Exigaqa
Connecting to the source Integrity check Batch delivery
AyTeHTudmKkauna CoxpaHeHue B OCHOBHOE ArperuposanHan Beigaqa
XpaHUnuLLe .
Authentiction Aggregated delivery
| Saving to the main storage
MonyusHue gaxHsIX
Pacnucanne paGotel
Retrieving data P
i Work schedule

Mposepka LeNOCTHOCTH
DaHHEX

Data integrity check

Onpenenexue Uenesoro
3HAUSHUA

Target value determination

CoxpaHeHue B
NPOMEXYTOYHOE
XpaHMnuLe

Saving to intermediate
storage

Pacnucarue paboTe

Work schedule

Puc. 1: Ipunyunuanshas cxema pabomel npopammnozo komniexca pepma oannvix (IIKP)
Fig. 1: Operational scheme of the data farm software package (DFSP)
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B ocnoBy IIK®/] nernu cienyrolye NporpaMMHble KOMIIOHEHTHI:
e Ubuntu server 20.4.01 LTS;

e MongoDB 4.4.1;

e Conda 4.9.0;

e Jupyter-notebook 6.0.3;
e Python 3.9.5;

e PyTorch;

e TensorFlow;

e NLTK;

e u apyrue [8-10].
OTtMmeTnM HEKOTOphIe mpenmymiectBa MongoDB, xoTopsie 00YCIOBHIIM BBIOOP B TOJIB3Y 3TOTO
NoSQL xpanumnuia JaHHbIX:

e  Jlerkas MacIITaOUpyeMOCTb;

e ruOKas cxema 100aBJICHHUS TOKYMCHTA;

e XxpaHeHHe JaHHBIX B (hopmaTe JSON;

®  BO3MOXXHOCTb IJTyOOKHX 3aIIpOCOB.
I'maBHBIE polECCHI, IPECTaBICHHbIE Ha puc. 1:

e MOAKIIOYEHHE K pecypcy — obecneunBaeT (yHKIMOHANI ITOAKIIOUCHNS K PECypCy JaHHBIX MO
Pa3IMYHBIM MPOTOKOJIAM KaK B HHTEPHETE, TaK U MOJKIIOYCHUE K APYTUM 0a3aM JaHHBIX,

e ayTeHTH(HKAIKI — 00CCIeUYnBaCT MEXaHU3Mbl 0C30MaCHOCTH MPH MOAKIIOYCHUH, TAKUE KaK
XpaHEHUE U NIPENOCTaBICHUE NIapOJIeH U KIII0YeH;

® [OJyYeHHE [AHHBIX — MEXaHHM3M OIpPOCa JUII CHHXPOHHBIX M ACHHXPOHHBIX HCTOYHHKOB
JAHHBIX, TAKEeTHas 00pa0doTKa;

L4 IIPOBEPKa JaHHBIX HA EJIOCTHOCTb — o0ecreurBacT Ka4eCTBO IMOJYYCHHBIX JaHHBIX.

Work Logs Data_cache
WcnonHaeMble ainsl 1 ®ainbl .log ¢ pe3ynsTaToM patoThl XpaHeHwne HeoDpadoTaHHbIX
[MPEKTOpHKM MOgynen MOOyNeA W CKPUNTOB HaBopOB AaHHbIX
Executable files and directories of _log ﬁle:_s with the _results of module Storage of raw @ata sets
modules and script execution

Temp Docs Data
BpemerHbie Painkl U AaHHbIE [oKyMeHTaLUA No NpoeKTam igs:s:"e 0bpadaTaKHeIx HaBopos
Temporary files and data Project dicumentation Storage of processed data sets
Code

®ainkl, CKPMNTEI, JUPYTEr-HoyTGYKH
NpOLEccos pa3paboTku

Files, scripts, Jupyter-notebooks of
development processes

Puc. 2: Cmpyxkmypa oupexmopuii npocpammnozo xomniexca ¢pepma oannvix (IIK@/])
Fig. 2: Directory structure of the data farm software package (DFSP)
Kpowme toro, B pabote [TK®DJI yuutbIBaroTcs:
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e pH(OpMaIHs B KOMMEHTapHUsIX O PeCypce AaHHBIX;

e ummopt 6ubnmotek Python;

e  crenuanbHbIe IPeoOpa3oBaHUs JAHHBIX (OYHCTKA, HOHKECHHUE PAa3MEPHOCTH, BOCCTAaHOBJICHHE
U T.IL);

®  COXpaHCHHUE JAHHBIX B JHPEKTOPHIO BPEMEHHOTO Pa3MEICHHS;

e  BBI30B (DYHKIMH M yKa3aHUE TapaMeTpoB Uil 00pabOTKU NaHHBIX MEpes TeM, Kak TOMECTUTh

UX B OCHOBHOE XpaHuiuuie MongoDB.

Crpyxkrypa qupexropuii IIK®/[ Ha ynaneHHOM cepBepe, IIpeACTaBIeHa Ha pUC. 2:

Ha puc. 3 moka3ana meransHast MonynbHas cTpykrypa [IK®/I. IIpuHIATE OpraHn3anui MOJeeH
U UX QYHKIMOHAIBHOE Ha3HAUEHHE ONKCHIBAIOTCS B CIEAYIOMINX TI0/Ipa3/ieax CTaThH.

O6wmii chaitn koHdUrypaumm
CHUCTEMBI

Mogynu ana nenyYeHWA QaHHBIX

Moaynu ezaumopgencTensa ¢ CYBLO

Yka3zanue 6a308bIX JUPEKTOPHIL

YKasaHue e-mail, WAeHTHKKaTOPos
Telegram anA oTNpaskK cooSLeHURA
aHanu3uTopa noroe

Ykasanue bainos ¢ token gns padoTsl ¢
Cepencamm yepes AP|

Mogynu Ans arperaumu

Mogynt NPOBEPKK JOCTYNHOCTH AAHHBIX
MOoayns HOPMaNU3aLMK THNOB aHHbIX
Moayns KOMGUHNPOBAHWA AaHHbIX
Mogyns NOKanu3auuu

IMogyne OTCNEXMBAHMA "CNOMaHBIX"
JAaHHbIX

Moayns B0CCTAHOBNEHUA POPMATOB
[aThl

Moaynb BOCCTAHOBNEHUA
CTATUCTUYECKNX AaHHBIX BPEMAHBIX
pAgos

Mogynk ToKeHe3alUu1
Moaynk cTeMMHHTa

Moayns BONPOCHO-OTBETHOW CHCTEMBI
[NA NOMCKa JaHHbIX B
HECTPYKTYDUPOBAHHBIX TEKCTaX

Moayns co3gaHnA MOeHTUDUKATOPOB

Mogynk patoTbl C A3LIKOBLIMH MOAENAMK

Mogyns NpOBEPKM AOCTYMHOCTH pecypca
Moaynk noriposasua

Mogynt NPOBEPKK NOMYHEHHLIX (hailnos
Mogynb CO3aHWA AUPEKTOPHIA

Mogyne aHanuzatopa Qannos
NOrMpoBaxuA

Moayns KoHBEPTaUMKH opmMaToB
Mogynt pe3epsHOT0 KONWPOBaHUA
Mogynt foGaEneHus knoyeil goctyna

Moaynk TexHonorum TOR

Mogynu Beirpysku AaHHBIX

Moaynb NOAKMIOYEHHR K CYB
Moaynb CO30aHUA W YAANEHHA WHAEKCOB
Mogyne UMNOPTUPOBAHWA ACKYMEHTOB

Mogyns WMNOPTMPOBAHHA ACKYMEHTOB
u3 thaiinos (CSV, JSON, XLSX)

Moayns MMNOPTUPOBAHWE TABNHYHBIX
OaHHbix Pandas

Mogynb 3KCNOpTa B AOKYMEHTSI
pasnuyHbIX (hopmatos (CSV, JSON,
XLSX)

Moaynb 0BHOBNEHWA AOKYMEHTOE U3
Pa3NWYHBIX MCTOMHMKOB (Pandas, CSV,
JSON, XLSX)

Mogynb 3aMeHbl AOKYMEHTOS KOMMNEKLMK
W3 pasnuyHblX dopmaros (Pandas, CSV,
JSON, XLSX)

Moaynb BO3BPATa AOKYMEHTOB B Pa3HbIX
tbopmarax (DataFrame, List, Dict)

Moaynb BeIrpy3kn AanHblX M3 CYB Ha
ofnayHble cepeucsl (Yandex, Google,
Iail)

Mogynk BLIFPY3KM AaHHBLIX U3 CYB B
CSV u JSON chopmaTax B AMPEKTOPUID
cepsepa

Moaynu Buayanusauyum

[ononHUTenkbHkLIe MOAYNH

MOZyNE MAcCOBOA pacchinkn e-mail

Moayne co3aaHna Bed-NpUNOKEHWIT
MOoAyNs MHOTOCTAPHUYHOCTH
Moayns nokanusauuu sed-cTpaHuy

Mogyns perucTpauuu ¥ asTopusaumn
nonb3osateneit

Moayns MHTEPaKTUEHBIX Tadnuy
MOgYNE MHTEPAKTMEHBIX TPaHEOB

Moayne padotel ¢ himl v css

Puc. 3: Mooynu npozpammmnozo komniexca gpepma oannvix (ITKDL)
Fig. 3: Modules of the data farm software package (DFSP)

3.1 Moaynb cb6opa AaHHbIX

Msbl ucnonb3yeM eIUHBIH MmoaxoJ K cOopy naHHeIX. OH 3aKiIo4aeTcs B CTaHJIApTH3ALUH
HCTIONB3YEMBbIX (DYHKIHUH, KOTOpPbIE MOTYT ObITh NIPUMEHHMBI K Pa3iNYHBIM HCTOYHHKaM. Takoi
TI0JIX0/1 TIO3BOJISIET OBICTPO 0OABIATH CKPUITHI ISl paHEE HE pacCMaTpPUBAEMBbIX PECYPCOB, a TAKXKe
HE BBI3BIBAET 3aTPYAHEHHUH B pabOTe KOMaH/bI, TaK KaK B IPOIECCE MCIOIb3YIOTCS OJMHAKOBEIE
HaMMEHOBAHHUS M KOHCTPYKIMHU Koja. Kpome Toro, mpuMeHsIoTcs oOmme Ghailiisl HaCTpOHKH I
OTIpe/ieNeHus] TUPEKTOPHIA XPaHEHUS TaHHBIX, YTO TO3BOJISET YIPOCTUTH KO/ CKPHIITOB, a TaKXe
pU HEOOXOMMOCTH YCKOPHUTH POLIECC epeHoca CUCTeMBbl Ha npyrue miathopmsl (Puc. 4):
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1# Common path download data

2main_path = '/home/user/Project/'

3 download_path = main_path + 'Data_cache/'

4 download_path_fast_test = download_path + 'Fast_test/'
5logs_path = main_path + 'Logs/'

6 token_vk_download = main_path + 'Work/download_data/module_for_scripts/access_token.txt'
7

84# StopCoronaVirus - download separately

9 StopCoronaVirus = download_old_path + 'StopCoronaVirus/'

10

11 # GOGOV.RU - download separately

12 Vactinations = download_old_path + 'Vactinations/'

13

14 # Covid-19 test data St. Petersburg - download separately

15 Covid_test_RU_SPE = download_old_path + 'Covid_test_RU-SPE/'

16

174# --- Actual data acquisition scripts (as well as reworkRed old versions of scripts) ---
18 # statistical information (Stop corona virus / Gogov and some more)

19

20 Stop_corona_virus = download_path + 'Stop_corona_virus/'

21 Gogov = download_path + 'Gogov/'

22 Yanstat = download_path + 'Yanstat/'

23 Stop_corona_vaccination = download_path + 'Stop_corona_vaccination/'
24 Stop_corona_restrict = download_path + 'Stop_corona_restrict/'

25 Stop_corona_russia = download_path + 'Stop_corona_russia/'

26

27# --- VK operational headquarters ---

28 # --- Information in unstructured text form ---
29

30 # Camapckas obnactb (Xuryn&sck, Hosokyubuwesck, Camapa, Cei3paHb, TOnbaTTu, Yanaesck)
31# Samara region (Zhigulevsk, Novokuibyshevsk, Samara, Syzran, Tolyatti, ChapaevsR)
32 VK_RU_SAM = download_path + 'VK_RU_SAM/'

B

34 # Antauwckui kpaw (Bapuayn, buuck, HosoanTauck, Py6uosck, Benoropck)

35# Altal Territory (Barnaul, Biysk, Novoaltaysk, Rubtsovsk, Belogorsk)

36 VK_RU_ALT = download_path + 'VK_RU_ALT/'

Puc. 4: ®paemenm ¢haiina kongueypayuu oupekmopuii
Fig. 4: Fragment of the directories configuration file

Ha puc. 5 mpencraBnenst pecypc nanueix Novel Coronavirus (COVID-19) Cases Data
yHuBepcuteTa Jxona XonkuHca 1 QR xof cepliky Ha ucTouHUK. Ha nuctunre | npruBeeH CKpUIT
MOJy4YEHHUs JaHHBIX U3 ATOTO UCTOYHHKA.

Novel Coronavirus (COVID-19) Cases Data

This dataset s part of COVID-1

. ; @’3““.\\”(”’}(]}\\ Conte o st scitrcs

ZOul 2 T P B contact the contributc

Puc. 5: Hemounux oannvix: Novel Coronavirus (COVID-19) Cases Data ynusepcumema Jjicona Xonxurnca
Fig. 5: Source data: Novel Coronavirus (COVID-19) Cases Data from John Hopkins University

from hdx.api.configuration import Configuration

from hdx.data.dataset import Dataset

from connect import connect

from makedir import makedir

from clogs import set log

from copyrate import cops

from check size import checking

from config import *

W ~J o U W N

e}

from rewriting import rewrite

—
o

from check import checks

=
N

log = log conf

o
NN

director = jhu

[y
(€]

directory = director + 'Data/'

o))
N
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16 directory backup = director + 'Backup/'
17

18 Configuration.create(hdx site='prod', user agent='A Quick Example',
hdx read only=True)

19

20 def save (source, direct):

21 dataset = Dataset.read from hdx (source)

22 resources = dataset.get resources()

23 for res in resources:

24 url, path = res.download(folder=direct)

25 print ('Resource URL %s downloaded to %s' % (url, path))

26

27 query dataset = 'https://data.humdata.org/dataset/'

28 query dataset url = 'novel-coronavirus-2019-ncov-cases'

29 name source = 'jhu'

30 set log(log)

31

32 if connect (query dataset+query dataset url, name source, log) == True:
33 makedir (directory)

34 makedir (directory backup)

35 before size = checking.size change before(directory backup)

36 rewrite (directory)

37 save (source=query dataset url, direct=directory)

38 after size = checking.size change after (directory)

39 if checking.final comparison(before size, after size, name source)
== True:

40 if cops(directory, directory backup, name source) == True:
41 checks (director, directory backup)

Jlucmune 1. Ckpunm nonyuenus oannvix ¢ Novel Coronavirus (COVID-19) Cases Data yrusepcumema
Jlorcona Xonkunca

Listing 1: The script for obtaining data from Novel Coronavirus (COVID-19) Cases Data of Johns Hopkins
University

Juist oTcitexxuBaHus OMMOOK B MOAyJe cOopa MaHHBIX 3aJeHCTBOBAHO JIOTHpOBaHHE. B mor daiin
MTOCTYTIaeT BCs KITFOUeBast MHPOpPMALHs 0 paboTe TOTO WIIM HHOTO CKpHIITa (puc. 6).

3847 2023-04-11 = 00:40:82 = WARNING = stop_corona_russia = source 1s working

3848/2023-04-11 = 00:40:02 = WARNING = stop_corona_russia = successful download of updated data
38492023-04-11 = 00:40:82 = WARNING = stop_corona_russia = backup completed successfully

3850

3851 2023-04-11 = @0:50:02 = WARNING = stop_corona_vaccination = source is working
3852/2023-04-11 = 00:50:82 = WARNING = stop_corona_vaccination = downloading data without updating
3853/20623-84-11 = 00:50:82 = WARNING = stop_corona_vaccination = backup completed successfully
3854

38552023-04-11 = 01:00:01 = WARNING = stop_corona_virus = source is working

3856/2023-04-11 = ©81:03:50 = WARNING = stop_corona_virus = successful download of updated data
3857/2023-04-11 = @1:03:50 = WARNING = stop_corona_virus = backup completed successfully

3858

38592023-04-11 = 10:12:84 = WARNING = jhu = source 1is working

38602023-04-11 = 10:14:46 = WARNING = jhu = downloading data without updating

38612023-04-11 = 10:14:46 = WARNING = jhu = backup completed successfully

Puc. 6: Qpacmenm ¢haiina nocuposanus cKpunmog noiyueHuss OaHHbIX

Fig. 6: Fragment of the log file for data acquisition scripts
AHanuzarop (aiiioB JIOTHPOBaHMS OIOBEUIAET 00 OMIMOKax IpH 3arpy3ke JAaHHBIX, YTO BEChMa
aKTyaJIbHO IpH cOope MHTepHET-TaHHbIX. COOOIIEHHsT OTHPABIISIOTCS KAaK Ha MJICKTPOHHYIO TTOUTY
ammuHucTpatopa [IK®/JI, Tak u B ero Telegram kanan. ITockonmbKy cucTeMa NpeaycMaTpuBaeT
BO3MOKHOCTH pacUIMpeHUs U J00aBIeHNs HOBBIX pa3padOTYMKOB K NPOEKTY, B aHAIN3ATOP MOXKHO
JN00aBIATh HEOIPAaHWYEHHOE YHCIIO JIMI I MojydeHus uHpopmanmu o padoTOCHOCOOHOCTH
cucTeMbl cOopa nanHbix (Puc. 7).
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Message from the server log download data analyzer

. | =

All the download data scripts worked successfully

Puc. 7: Ilocmynnenue coobwenus om ananuzamopa Qaiiiog 102uposanus CUucmemvl
Fig. 7: Message from the system of log file analyzer

3.2 Moaynb xpaHeHUs1 AaHHbIX

s opranmsanuy xpaHunnia gaHHeX (data warehouse), ncnosip3yercst MongoDB — nokymeHTHO-
OpPHEHTHPOBAHHAs CHUCTEMa YIPaBICHUS Oa3aMH AHHBIX C OTKPBITBIM HCXOJHBIM KOZOM, HE
TpeOyromas ommcaHus cxeMbl Tabmum. 910 NoSQL 6a3a manHBIX, KoTOpas ucmonszyer JSON-
MOJIOOHBIE JIOKYMEHTBl W IIPENOCTABIsIET JApaliBepbl W WHCTPYMEHTHI Ul B3aUMOJCHCTBHS C
XpaHunuieM JaHHbIX MongoDB, ucnonb3ysi pa3nuyHble sI3bIKM NPOTrPaMMUPOBAHUS, TaKHE Kak
Python, JavaScript, Java, Go u C#. IIpumep H0KyMeHTa, KOTOPBIA MOXKeT coxpansiTh MongoDB,
nokasad Ha jucrunre 2. Taxke ucnonezyercs Pymongo — opunmanbaas 6udnuorexka Python mis
B3auMozeiicTBusa ¢ MongoDB, kotopas padoraet Ha Python 3.9.5.

Dashboard ver 3> db.russia lang eng.find() .sort({"Date": -1}).limit (1)

[

~id: '13719700186478753932",
Date: ISODate ("2023-03-27T00:00:00.000Z"),
'Confirmed WHO': O,

'Deaths WHO': O,

'Recovered JHU': 0,

'Daily confirmed WHO': O,

'Daily deaths WHO': O,

'Daily recovered JHU': 0,
'Confirmed': 22595199,

'Deaths': 397109,

'Mortality percent': 0.01,
'Recovered': 21946453,

'Infected on date': 251637,
'Daily confirmed': 8989,

'Daily deaths': 31,

'Daily recovered': 8160,

hash row: '14139009034644559760"'

]

Jucmune 2: Ipumep ooxymenma ¢ MongoDB

Listing 2: An example of a document stored in the MongoDB

Pabora ¢ 6a3zoii MongoDB mnpenycMaTpuBaeT HE TOJBKO HCIOJIB30BAHHUE BCTPOCHHOW KOHCOIHU
mongoshell, HO ¥ MOIYBEHBIE CKPUNTHI JUIS MMONyYCHHUS NaHHBIX C PA3IUYHBIX PECYpCcOB (TIpUMeEp
CKpHIITa IPUBEICH HA JINCTHHTE 3.

from config import *

from makedir import makedir

from tools mongo import *

from tools aggregation import *

from clogs import set log

g w N



Jleamkuu C.I1., UBanos K.H., Kymykos C.B. ®epma naunsix: MHpopmanmonHas cuctema cbopa, XxpaHeHHs: 1 00paboTku
HECTPYKTYPUPOBAHHBIX JAaHHBIX U3 Pa3HOPOAHBIX HCTOUYHHUKOB. Tpyost UCIT PAH, Tom 35, Boim. 2, 2023 1., ctp. 57-72

6 import logging

7

8 log = log conf agg

9 set log(log)

10 type agg = name db add world

11 database = dashboard database ver 3

12 address = dashboard address

13

14 list csv _path = find final csv(aggregated final + world path)

15 start quick save 2(type agg, list csv _path, database, address,
key for update='_id'")

Jucmune 3: I[Ipumep ckpunma 0is 0obasnenus oannvix 6 MongoDB

Listing 3: Example of a script for adding data to MongoDB

3.3 Moaynb 06paboTkun AaHHbIX

[pouecc arperanuu JaHHBIX pacCMaTPUBAETCs Kak IpenBapuTesbHas 00padorka. OH 3aKiIroyaeTcs
B CIICYIOIIEM:

L4 arperanyda JaHHBIX U3 NPE€ABAPUTCIbHOTO XpaHUIIUIIA, C60p OAVWHAKOBBIX JaHHBIX U3 Pa3HbIX
HNCTOYHHUKOB,

® TpPOBEpKa LIEJIOCTHOCTH JaHHBIX — MPOBEpPKa M 00pabOTKa HENOCTAIOMINX, NYOIHpYIOMuniics
JIAHHBIX, TIPOBEPKA OMKUOKK (popMaTa JaHHBIX,

e TMpHBEICHHE 3HAYCHHUI K OOIIMM HAMMCHOBAHUAM, JIOKAJHM3allWs 3HAYCHUH, T00aBICHHE
KOOpAMHAT;

e coxpanenue B MongoDB — pa3zmMerniieHrie B OCHOBHOM XpaHHWIIHUIIIE;
e pacnucaHue pabOThI — 3aMyCK CKPHUIITOB IS TOJYYCHHUS TaHHBIX;

Ha nuctunre 4 IpoIeMOHCTPUPOBAH MPUMEP MTOJOOHOTO CKPHIITA.

1 from config import *

2 from makedir import makedir

3 pd.options.mode.chained assignment = None
4 from tools aggregation import *

5 from tools mongo import *

6 from clogs import set log

7 import logging

8 1log = log _conf agg

9 set log(log)

10

11 covid city name = 'covid city.csv'

12 covid city = raw data + 'covid city/'
13 covid city final = raw_data + 'covid city/Final/'

15 os.chdir(covid city)

16 extension = 'csv'

17 filenames gogov _data = [i for 1 in

glob.glob ('*.{}'.format (extension)) ]

18 subset columns covid city = ['date', 'city name']

19

20 comb file(name combined file=covid city name,

directory rebuild=covid city, directory final=covid city final,

subset columns = subset columns covid city, key='date')

21

22 df0 = read from source(path file=covid city final + covid city name)
23
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24 df0 = df0.drop duplicates (subset=['date', 'city name'], keep='first')
25

26 ru_coordinate = raw data + 'city coordinate/koord russia.csv'

27 dfl = pd.read csv(ru coordinate, encoding='cpl251', sep=';"')

28

29 dfl = dfl.rename({'Topoxn': 'city ru name'}, axis=l)

30

31 st = df0.merge(dfl, left on='city ru name', right on='city ru name',
how="'left")

32

33 st = st.drop(columns=['region ru name', 'region name', 'city name'])
34 st = st.rename ({'Peruon': 'region',6 'denmepaiybHEN OKPYT':

'federal district', 'lat': 'latitude dd', 'lng': 'longitude dd',
'city ru name': 'city name'}, axis=l)

35 st[['area', 'latitude dd', 'longitude dd'l]]

= st[['area',
'latitude dd', 'longitude dd']].astype('string')
)

36 st['area'] = st['area'].str.replace(',', '.'

37 st['area'] = st['area'].str.replace(' ', '")

38 st['latitude dd'] = st['latitude dd'].str.replace(',', '.")
39 st['longitude dd'] = st['longitude dd'].str.replace(',', '.")
40

41 st[['city name', 'region code', 'region', 'federal district']] =
st[['city name', 'region code', 'region',

'federal district']].astype('string')

42 st[['area', 'latitude dd', 'longitude dd']] = st[['area',
'latitude dd', 'longitude dd']].astype('float"')

43 st[['mask', 'gloves']] = st[['mask', 'gloves']] .astype('bool')
44 st['date'] = pd.to datetime(st['date'], format='%Y-%m-%d')

45

46 hash rows = pd.util.hash pandas object(st, index=True) .values
47 hash rows = pd.DataFrame (hash rows, columns =['hash row'])

48 st = st.join(hash rows)

49 st['hash row'] = st['hash row'].astype('string')

Jlucmune 4: Ipumep ckpunma agpezayuu ons 06wvedunenuss CSV dannvix COVID-19 no copooam
Poccuiickou @edepayuu, dobasnenuem KOOpOUHam, HACMPOUKOU MUNOE OAHHBIX 8 CIMOAOYAX U 000aAsIeHUeM
UOEHMUPUKAMOPOs

Listing 4: An example of an aggregation script for combining COVID-19 CSV data for cities in the Russian
Federation, adding coordinates, setting up data types in columns, and adding identifiers

Kpome Toro, mpH 3amycke CKpUIITOB HCHOIB3yeTCs CHCTEMHBIH cepBuc Cron Juist KOHTPOIs
BpeMeHH ux paboTsl (puc. 8):

# Aggregation

0 3 /1 * * /home/user/anaconda3/bin/python3 /home/user/Project/Work/aggregation_data/RU_AMU.py
10 3 */1 * * /home/user/anaconda3/bin/python3 /home/user/Project/Work/aggregation_data/RU_ALT.py
20 3 x/1 * * [home/user/anaconda3/bin/python3 /home/user/Project/Work/aggregation_data/RU_KEM.py
30 3 */1 * * /home/user/anaconda3/bin/python3 /home/user/Project/Work/aggregation_data/RU_CHE.py

Puc. 8: 3anyck ckpunmos acpezayuu no exceOHe6HOMY pacnucanuio
Fig. 8: Running aggregation scripts on a daily schedule
Monynp 0O0pabOTKH €CTECTBEHHOTO SI3BIKA COOHMpAeT, COXpaHsAeT W 00padaThIBacT TEKCTOBEIC
JAaHHBIC W3 COIMANBHBIX ceTel, Takux kak VKontakte, Twitter, Telegram u ap. 3toT MOIynH
HACTPOEH TaKMM 00pa30M, YTOOBI BEIYMCIUTG I OIICHUTH ITapaMeTphl MOJCIH, Pa3pab0TaHHOW B
KOHKPETHOU MpeaMeTHOH oOyactu. B Hamiem citydae, mpeMeTHOH 001acThio OBUIM JAaHHBIC IO
COVID-19. ITpumep ucxoaHO# 3anucy 00pabaThIBaeMbIX AaHHBIX IIpejcTaBieH najiee (puc. 9):
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7 okTREpA B pErMoHe NOATEER#AEHO 644 cny4an HOBOR KOPOHABMPYCHON MHGekymn: - 248 B 1. camapa - 118 B r. ToNLATTH - 26 B ©. HOBoOKYAGHIWEBCK - 23 B . 0TpagHbl - 21 B 1
KMHEML - 16 B HEdTeropckom panaoHe - 16 B I chiapaHe - 12 B KMHENb-4EpKacCKOM paiote - 12 8 cepruesckom panoHe - 11 8 Borwckom paione - 10 8 . vanaesck- 9 B
KDacHOapMEecKoM paifoHe - 9 B CTaBPONONECKOM PaioHe - B B NPUBOMM¥CKOM Paif0HE - 7 B anNeKCceeBcKOM PaioHe - 7 B KWHENECKOM PaACHE - 7 B KNABNHHCKOM paioHe - 7 B
KOLUKMHCKOM PailOHe - 6 B NOXBWCTHEBCKOM PaioHe - 6 & GONBLIESMYWMUKOM paiiote - 6 B GOraTOBCKOM P3MHOHE - 6 B T NOXBUCTHEEO - 5 B UCAKNMHCKOM PAI0HE - 5 B NECTPABCKOM
palioHe - 5 B GopckomM pAioHe - 5 B [ ¥MMYNESCK - 5 B I OKTAGPLCE - 5 B XEOPOCTAHCKOM PAAOHE - 4 B GONBLUEYEPHUTOECKOM DAHOHE - 4 B UEMHO-BEPLUMHCKOM PafoHE - 3 B
KPECHOAPCKOM DANOHE - 3 B LWWIOHCKOM PaioHE - 3 B ENX0ECKOM PANOKE - 2 B KaMbILLUMMHCKOM DaioHe - 2 6 GeseHYYKCKOM PaoHe - 1 B LUEHTANWHCKOM DAROHE - 1 B ChiSDaHCKOM
paiione #6512 venosex o0CNEJOBAHO € AWATHOIOM BHEDONBHUYHER NHEEMOHNS M opew; # 32 YenoBeka BLIAENEHO NPH NPOMNAKTHHECKDM 0GCNEN0EAHAN NIHL, HE NMEHOLLMX
KnuHU4ecknx npoRenesni. [FlHapacTaiyma nTorom B pertoHe sadukcupoeano 109522 cnysaa KODOHABMPYC3. CKOHUANKCE 4048 yenoBek , B TOM WKCne keHlWuHe 60, 60, B0,
81, 87, 87, 84, 84 net, MYKUMHE] 73,78 TIeT, CTpanasLne 33f0NeEaHMEN CEpAEYHO-COCYANCTOR CUCTEMES HEHWMHE 58, B2, 84 neT, MyxukHa 81 roga, cTpagaswme

sabons O M 3H, HOI CUCTEM; WEHWMHE T2, 78, 78. 79, 79, 79, 81, 83 neT; My#unHel 55, 58 NeT; ®eHWWHE 67 NeT, cTpa43Ewan safonesaHuen
cemeﬂﬂo-{:ocmncmm CHCTEME], OHKOMOTMYECKIN 33T0NEEAHMEM; EHILMHEI T2, 85 MET, CTPANABIWME 3a00NEBaHMAMM CEPIEYHO-COCYAMCTOMN CHCTEME M OPFaHOB AEIX3HUS,
MyAHMHE 58 NET, CTpagaBwmit MHDERLMOHHEIM 3a00NeEaHNeN; MyxunHa 67 NET, cTpagaswni sadonesannen NMWEeEapHTENEHOA CHCTEMbI, NOKA3ATENE CMEPTHOCTW Ha 100 Toic.
HaceneHus B 0GnacTy - 126.78, no cTpake - 146.27. KO3MMMUMEHT NETANBHOCTH B 0ONACTH - 3,69, B CTPaHE - 2,78. # npoEeneHo NafopaToPHEIX NCCNENOEAHNA HA KEN 33 CYTKM
— 14432, HapacTaKLMM HToroM 3741445,

Puc. 9: Ilpumep nonyuennoil 3anucu uz epynnvl onepamugno2o wmaba BKowmaxme no Camapcrou obnacmu
Fig. 9: Example of a record received from the VKontakte operational headquarters group for the Samara

region

city infected_city pneumonia_ARVI death_rate_per_100_thousand_population_region death_rate_per_100_thousand_population_country without_clinical_manifestation
date
01-
01- camapa 127 258 19.35 39.42. 43
2021
01-
04- camapa 50 189 3487 6797 30
2021
01-
05- camapa 74 145 47.35 75.69. 15
2021
01-
06- camapa 18 64 61.35 83.47. &
2021
01-
07- camapa 41 32 175 6.53. 19
2020

Puc. 10: @paemenm nonyuenno2o Habopa OAHHBIX ¢ UCNOIb308AHUEM MEMO008 06PAbOMKU eCMeCmMEeHHO20
A3bIKA
Fig. 10: Fragment of the obtained dataset using natural language processing methods

Mogynu cBopa 1 obpadoTen "depmel
OaHH:"

Mogynw exsyanuzauuu "depma
Data Collection and Processing AaHHEX"
Modules for “Data Farm”

Data Visualization Modules for "Data
Farm”

h 4

INokaneHelA cepeep ed-
MPUNOXEHNA EN3YANNZALMK

Local Web Application Visualization

Server
BHYTpEHHAR BHelwHAR Y
Oaza Oaza
L aHHEIX LaHHEIX ¥
Internal External Bed-cepeep NGINX
Database Database

NGINX Web Server

https:/lab-ai.ru/dashboard

Puc. 11: Apxumexmypa eusyanuszayuu OGHHbIX
Fig. 11: Data visualization architecture
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3.4 Moaynb BU3yanu3auun AaHHbIX

Busyanusanus IaHHBIX IPEACTaBJICHA B BHAE Hambopia, MO3BOJAIOIIETO aHAIM3UPOBATH H
CpaBHHBATH cOOpaHHBIE B 00paboTaHHBIE AaHHBIE 0 Xoe 3aboneBanns COVID-19 B crpanax mupa
u pernoHax P®. YHUKaNbHOCTE BU3yalIHM3alliy COCTOUT B TOM, YTO IIPEACTABJICHHBIC Ha famobopae
pe3ynabTaThl HCCIEAOBAHMSA MO3BOJIOT TOYHYIO HACTPOHKY psAAa YIPAaBIIOLIMX IapaMeTpoB
MOJENCH paclpoCTpaHeHHss KOPOHABUPYCHOW smuaeMuu. Bee pasmelieHHble TaHHbIE NOCTYITHEI
g ckaunBaHus B popmate CSV. Ha Puc. 11 moka3ana apXxuTekTypa BU3yaJIn3allii JaHHBIX:

Ha Puc. 12 npecraBiieH CKpHHIIIOT CTPAHHIIBI 1AIIO0p/a, PacoNoKEHHOro Mo aapecy: https://lab-
ai.ru/dashboard

. Haquo»Mccnep,osaTeanKaﬂ naﬁopaTopMﬂ UCKYCCTBEHHOIO UHTENNNeKTa

OnepaTuBHbIE AaHHble

2023-03-27 22.595.199 397.109 21.946.453

251.637 8.989 31 it
295.244.836 2034.729 0.82 144.713.312
186.318.525 88.645.731 ;2 ol
\
79.588.057 20.323.531 \ P
N2 4.( -

Puc. 12: Cmpanuya dawbopoa suzyanuzayuu danusix no COVID-19
Fig. 12: COVID-19 data visualization dashboard page

4, 3aknro4vyeHue

B cratbe mpezncraBieHa OpHTHHANBHAS pa3pabOTKa aBTOMATH3WPOBAHHON CHCTeMBI cOopa,
XpaHeHHsT W OOpabOTKM JAaHHBIX W3 Pa3HOPOIHBIX HCTOYHHKOB («pepMa HaHHBIX»). JlaHHas
cucTeMa MpHU3BaHa BBIYHCIUTH WU OICHUTHh MapaMeTphl MOACTH B 000 MPEeIMETHOW 00IacTH.
IMomyepkHeM, YTO Hamia 3ajaada, Kak pa3pabOTYMKOB, ObLIa JOOWUTHCS MaKCHMAJbHOM
aBTOMATH3aIMX BCEX IIPOIIECCOB, MCIIONB3yEMBIX Ha (hepMe.

OmnmcaHa apxutekTypa (GepMbl, ee MOy U (PYHKIMOHANBI, a TAaKXKE MX peaju3alus Ha sI3BIKe
nporpammupoBanus Python. ®epma Oblia pa3BepHyTa U NPOTECTUPOBAHA HA yJaJCHHOM CepBepe.
B xadecTBe nmpeaMeTHOI 001acTH UCTIONIB30BATMCHh HCTOUYHUKH aHHBIX To COVID-19 B Poccun u
JIPYTHUX CTpaHax Mupa. MoJebo 3TON MPEeIMETHOW 00JIACTH CIYXKHJIA MOJENb PACIPOCTPAHCHHUS
BHPYCHBIX HH(eKunH, pazpaborannas PO — BHUUT® Pocaroma. Ha BeIXOme cucteMbr —
(haiinbl BpeMeHHBIX psiioB B popmate CSV u JSON, T.e. Gosbive JaHHBIE TOTOBBIS VISl MAIIIMHHOTO
oOyueHus W aHanmu3a. J[aHHBIC 1O KOJMYECTBY MH(DUIMPOBAHHBIX, YMEPIIHNX, BBI3JOPOBEBIIHX,
CJIeJIaHHBIX TECTOB, OJIOKUTENBHBIX TECTOB, BAKIIMHUPOBAHHBIX, ciiydyaeB npuMeHeHust UBJI u T.1m1.
TpeacTaBiIeHb! s TopooB Poccnu ¢ Hacenenunem cBbiire 50,000 yenoBek.

®epma paboTaeT B pe)xXxuMe peajbHOro BpeMeHu 24/7, codbupasi, coxpansisi u o0padaTsIBast O0IIbIIHE
00beMBbl naHHBIX. [Ipu ee pa3paboTke, MIUPOKO MPUMEHSIOTCS CaMble COBPEMCHHBIC METOJIBI,
TEXHOJIOTUH, CPE/Ibl, ONOIMOTEKN U allTOPUTMBI HCKYCCTBEHHOTO MHTEIUICKTAa M HAYKU O JaHHBIX.
Bort Hekoropsie u3 uux: NoSQL 6a3a nanasix MongoDB; Anaconda; Jupyter; Pandas; Scikit-learn;
NLTK; naTemekTyaapHas ONTUMH3ANNS; 00pab0TKa €CTECTBEHHOTO S3bIKa U MHOTHE JIPYTHE.
OtMmetuM, 9TO (pepMa JTAHHBIX HAXOIUTCS B CTAJIMU aKTUBHOW pa3paOOTKHU: MOOABISIOTCS HOBBIC
MOJIyJIU ¥l OHA aJalTUPYETCs K APYTUM MPEIMETHBIM 00JacTsM. B 3aBHCHMOCTH OT CIIOXKHOCTH H
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oObeMa pemaeMbIX 3a71ad, a TakKe pazMepa JaHHBIX MPEeIMETHOW 00JIacTH, ¢epMa MOXKET OBITh
npeoOpa3oBaHa B (haOpUKy WK Jae KOHIICPH JaHHBIX.
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