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Anomauin

30iticneno ananiz mModrcausocmeli GUKOPUCMANHI ekocucmemu xmapHux cepsicie Google ons no6yoosu kousecpa
00pobxu danux. Ocrnoena yeaea npudinrena inmeepayii Google Drive, Google Sheets ma cepeoosuwa Google Colab.
Pospobneno memoouky asmomamuzo6anoco oOMiny OGHUMU MIHC XMAPHUM CXO8UUEM MA cepeoosuemM SUKOHAHHS
Python-cxkpunmis. IIpooemoncmposano epexmusnicmo suxopucmanns 6ioniomex Pandas ma gspread ons
nonepeonvoi 06pooxu ("ouuwenns”) oanux ma ix nooanvuioi eizyanizayii. Ompumani pezyromamu niomeep OHCyroms
O0OYiNbHICMb BUKOPUCMAHHA 3ANPONOHOBAHO20 NIOX00Y O/si OCEIMHIX MA HAYKOBUX 34044, WO He 6uMaz2aroms
PO320PpMAHHA 00PO208APMICHOT cepeepHOl IHPpacmpyKkmypu.

Knrouosi cnosa: xmapni mexuonocii, Big Data, Google Colab, Google Sheets, sizyanizayia oanux, Python, API,
nonepeowi 00pobKa OaHuXx.

Abstract

The paper deals with the application of the Google cloud services ecosystem for building a data processing pipeline.
The main attention is paid to the integration of Google Drive, Google Sheets, and the Google Colab environment. A
methodology for automated data exchange between cloud storage and the Python script execution environment has
been developed. The effectiveness of using Pandas and gspread libraries for data preprocessing (“cleaning") and
subsequent visualization is demonstrated. The results confirmed the feasibility of using the proposed approach for
educational and scientific tasks that do not require the deployment of expensive server infrastructure.

Keywords: cloud technologies, Big Data, Google Colab, Google Sheets, data visualization, Python, API, data
preprocessing.

Beryn

B emoxy crtpimMkoro HakomuueHHs iHpopmamnii (Big Data) metoam ii oOpoOKM Ta aHami3y CTalOTh
KPUTUYHO BaXKJIMBUMU JUTsl IPUUHATTS PIlICHb Y HAyKOBIiH Ta Oi3Hec-cdepax. Tpaiuiiini miaxoau, 10
nepeadavaroTh JIOKaIbHE 30epiraHas Ta 0OpoOKy JTaHWX, 9acTO CTUKAIOTHCSA 3 OOMEXKEHHSMHU armapaTHOrO
3a0e3reyeHHs Ta ckiaaHicTio MacimradyBanHs [1]. XmapHi obuncienns (Cloud Computing) npomoHyOTH
BUPIIICHHS WX MPOOJIeM, HaJar0uH JOCTYII IO PO3MOAUICHUX pecypciB Ha BuMory. CepeJl ICHYIUHX PillleHb
ocobnuBe Micie 3aiiMae exocucrema Google, ska moeanye B coOi iHCTpyMeHTH i 30epiranns (Drive),
cTpykrypyBanHs (Sheets) Ta 00po6xu (Colab) nanux. JJocmimxeHHs: MOKIMBOCTEH iX 0e310BHOT iHTerpamii
€ aKTyaJbHUM 3aBJJAHHSM, OCKUIBKH 1€ JO3BOJISIE CTBOPUTH JOCTYITHE CEPEIOBHUIIE JIIsi pOOOTH 3 JaHUMH
0e3 HeoOXxigHOCTI (hiHAaHCOBHX BHUTpAT Ha mdineH3iiiHe 113 un cepBepHe 001agHAHHS.

IlocTanoBka 3aga4i J0CTiIKEeHHS
[Tpu po3po0dI1i METOTMKN BUKOPHUCTaHHS XMapHUX cepiciB Google mist 3anau Data Science HeoOxiHO:
e mpoBecTH aHami3 iHcTpyMeHTapito Google Cloud Platform ta kopuctyBanbkux cepsicis (SaaS/PaaS)
JUIst pOOOTH 3 TAaHUMH;
® JIOCJIIUTH METOJU MPOrpaMHOro poctymy 1o (ainosoi cucremu Google Drive ta Tabnuip Google
Sheets gepes3 API;



® pO3pOoOUTH ANTOPUTM HONEpeAHBOI 00pOOKH "cHpHX" NaHUX, PO3MIILEHUX Y XMapi, 3 BAKOPUCTAHHIM
moBu Python y cepenosui Colab;

e peamizyBaTH Bi3yadi3amilo pe3yiabTaTiB aHajily Ta 3a0e3MednTd 3BOPOTHY CHHXPOHI3AII0
00p0o0IeHNX TaHUX;

® OMHATH €QEeKTUBHICTH 3aIPOITIOHOBAHOTO MIAXOAY MOPIBHSIHO 3 JIOKATHHUMH aHajmoramu (Jupyter
Notebook, Excel).

Bukaan ocHOBHOro MaTtepiaay

HocmimkeHHs 30cepelkeHe Ha CTBOPEHHI €IMHOTO 1HTEIEKTYaIBHOTO UKITY 00po0ky mannx. OCHOBOIO
apxiTekTypu € Bukopuctanus Google Drive sk nenTpanizopanoro cxosuiia (Data Lake), kyau HaaxoasaTh
"cupi" nani y ¢popmatax CSV, JSON abo XLSX. [lnsa peamizalii B3aeMoIii Mik KOMIIOHCHTaMU CHCTEMH
BHUKOprcTaHo MoxmBocTi Google Colab — xmapHoro cepenosuia Ha 6a3i Jupyter Notebook, mo Hamae
0E3KOITOBHUI AOCTYM A0 0OuucIoBaIbHUX NoTyxHocTel (CPU/GPU) [2].

Hlepwum emanom € HajmalmITyBaHHA JOCTYyNy 10 ¢aiioBoi cucremu. BukopucranHs 0i0mioTexn
google.colab  no3Bonmsie MoHTyBatm  BipTyanbHHH  muck: from  google.colab import drive
drive.mount('/content/drive'). Lle Hamae MOXKITUBICTH MIPALFOBATH 3 BiJIaJIeHUMH (ailiaMu sIK 3 TOKATbHUMHU
00’€KTaMH, 1110 3HAYHO CIIPOIIYE MPOIIEC 3aBAHTAKCHHS BEJIMKUX JaTACETIB.

Jlpyeum, KpUTUYHO BaXKJIMBUM €TallOM, € TOMepeaHs oOpoOka maHux. YacTo BXiJHI JaHi MICTATh
MPOMYCKH, TyOmikaTi abo MOMUIKH popMaTyBaHHs. [ pydHOT KOpeKmii Ta Bepudikallii JaHuX AOMLTHHO
BukopuctoByBat Google Sheets. Lle mo3Bonsie KoMaHAiI AOCTIAHUKIB OJHOYACHO MpAIIOBaTH HaJ
PO3MITKOIO 200 BUIPABICHHSAM JaHUX Y pealbHOMY 4aci. [ aBTOMaTn30BaHOTO 3UUTYBaHHS IUX JIAHUX Y
Python-ckpunTt BUKOpUCTOBY€EThCsI OibmioTeka gspread Ta oauth2client must aBropu3arii yepe3 Google API.
Bymno po3pobiieHo ckpunt, Skuii BUKOHYE Taki Iii.

1. Asropmyerbes B Google Cloud Console.
2. 3uutye naHi 3 KOHKpeTHOro apkyma Google Sheets y 00'ext DataFrame 6i6miorexn Pandas.
3. Bukonye nporpamay o4ncTKy (BumaieHas NaN, HOpMaii3allito YACIOBAX 3HAUCHB).

Tpemiii eman — aHami3 Ta Bizyamizanis. BuxopucroByroun mnotyxHocTi Colab, MoxxHa 00poOsiTH
MAaCUBH JIaHUX, 110 MEPEBHUILYIOTh MOXIUBOCTI CTaHIAPTHUX TaOJWYHHUX IPOLECOPIB. 3a JOMOMOIOH
6i0mioTex Matplotlib ta Seaborn peanizoBano moOynoBy cknagHux rpadikiB (TEINIOBHX KapT, Aiarpam
pO3citoBaHHS), SIKI Bi3yalli3yOTh KOpeJsii y ganux [3]. BakiuBUM acmiekToM € BUKOPUCTAHHSI IMiXOILy
"Reproducible Research" (BinrBoproBaHi gocmipkeHHs ). OCKIIbKU KO Ta AaHi 3HAXOAAThCS Y XMapi, IHIITHM
JIOCITIIHUKaM JOCTaTHBO OTpUMATH mocwiaHHs Ha Notebook, mo0 MOBTOPHTH €KCHEPHMEHT, Malydu
IZIGHTUYHE Cepe/IOBUIIE BUKOHAHHS.

Pe3yabTaTtu gociaixxeHHs

[IpoBenene TectyBaHHsS PO3pPOOIIEHOT CHCTEMH Ha TeCTOBOMY nartaceri obcsrom 500 MbB mokasaio
BUCOKY e(eKTUBHICTH iHTerpanii. Yac Ha po3ropraHHs po0OOYOro cepeoBHINAa CKOPOTHUBCS 3 TOAWH (Y
BUIIAJKy HaJallTyBaHHs JIOKanbHOro Anaconda/Jupyter) mo xBuiuH. Bukopucranus Google Sheets sk
IPOMIKHOTO 1apy Ut "M'IKOi" OYHMCTKH AaHUX JTO3BOJMIIO 3aJyYUTH O MPOLECY €KCIIEPTiB MPeIMETHOT
obutacTi, sIKi He BOJIO/IIIOTh MPOTPaMyBaHHIM, ajleé MOXKYTh pefaryBatu Tabmuii [4, 5]. Bisyamnizamis gaHux
y Colab npoaeMOHCTpyBaia BHCOKY IIBHIKOAIIO. 3aBIIKA XMapHUM pecypcam, TeHepallis CKIaIHHX
rpa¢ikiB 3aliMae CEKyHAU, HE HABAaHTAXYIOUH JIOKAIbHUA KOMITIOTEp KopucTyBada. OTpumani rpadiku
MOXYTh OyTH aBTOMaTH4YHO 30epexkeHi Hazax Ha Google Drive y dopmari PNG/PDF mns monmaneiioro
BUKOPHUCTAHHS Y 3BIiTaX.

BucHoBkn
VY xoxi poboTu Oyino OOIPYHTOBAaHO Ta MPAKTHYHO PEali30BaHO METOAMKY 3aCTOCYBaHHS XMapHHX
cepiciB Google mis 3anau Big Data. [Toennanas Google Drive (306epiranns), Sheets (pemaryBanHs) Ta
Colab (0O0uucneHHs1) CTBOPIOE MOBHOLIHHY, OE3KOLITOBHY Ta THYYKY €KOCHCTEMY AJISI AOCIIAHUKIB TaHHX.
3anponoHOBaHUH MiAXiA BUPILIye TPOOIEMH IOCTYITHOCTI PEeCypciB, CHUIBHOI pOOOTH Ta BiITBOPIOBAHOCTI
HAYKOBHX pe3yNbTaTiB. BiH Moxxe OyTH pekOMeHI0BaHUH IS BUKOPUCTAHHS Y HABYAIbHOMY TPOILIEC] pH



BUBYCHHI AuCHUIUIIH "XMapHi TexHouyorii" Ta "AHami3 naHux", a TaKOoX JJs BUKOHAHHS HAyKOBUX
JIOCHIJDKEHb CTYJCHTAMH Ta aclipaHTamd. [IepCreKTHBHUM HANPSMKOM IOJANbIIUX JOCTIDKCHb €
aBTOMATH3allig 3almycKy ckpunTiB 3a poskmagoMm (Triggers) ta imTerpamis 3 BigQuery mns pobotu 3
HaJBEIMKUMHU MaCHUBaMU JaHUX.
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