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PEDEPAT

Ksamnigixkariitna po6ota marictpa «/lata-MaiiHUHT B po3poOIli JOJATKIB AJIs
onutaitH Toprisui»: 99 c., 5 puc., 11 Tabin., 12 mxepen, 2 10AaTKIB.

AHAJIITUYHUI TIAPAJIIY, BEB-AHAJIITUKA, BEJIMKI JIAHHI,
BI3YAJIBALIA JTAHUX, IHTETPALS JAHUX, OHJIAMH-TOPIIBJIS,
PO3I'OPTAHHS JOJATKY, CHHAPK, TEXHOJIOT'TI AHAJII3Y.

O06’ext pocnimkenHs: I[Ipouec cTBOpeHHs Ta BOPOBAKEHHS BEO-T0AATKY
JUTSl OHJIAWH-TOPTIBII, SKUH BUKOPHUCTOBYE Pi3HI TEXHOJIOTII aHAMI3y HaHUX HJIst
NOJOJAaHHS AHANITUYHOrO TMapaiidyy Ta TOKpPAIleHHS MPOLECIB yIpaBIiHHS
013HECOM.

Mera poGotu: BuBueHHs mpoOsemM aHaIITUYHOTO Tapaiiyy B Oi3Hecl Ta
po3poOka Ta peainizailis BeO-IoAaTKy s 300py, aHAII3y Ta Bi3yami3allii JaHUX
OHJIAWH-TOPTiBJII 3 BUKOpUCTaHHAM Apache Spark[1] Ta iHIIUX TeXHOJIOTi aHATI3Y.
Mera mossirae B TOIIYKY CHOCOOIB TMOJOJIAHHS aHAIITHYHOTO Tapaiidy Ta
MIJBUILIEHHI SKOCT1 YIPABIIHCHKUX PIllIEHb y O13HECI.

Meron nocmikenns: bazyeTscst Ha 300p1 aHaNI31 Ta MOPIBHSAHHI ICHYIOUUX
METO/11B 0OpOOKHM JaHWX, BUKOPUCTAHHI BIAMOBIIHUX IHCTPYMEHTIB Ta TEXHOJIOT1H
JUIS po3poOKu BeO-momatky Ta iHTerpamii Woro 3 Apache Spark[l]. B po6Gorti
BUKOPHUCTOBYIOTBCSI METOJAM aHalli3y, MPOTrpaMyBaHHS, a TAaKOXX BUKOPHUCTAHHS
CY4YaCHHUX TEXHOJOTIH A1 00poOKH ¥ Bi3yasizallii BEJIMKUX OOCATIB JaHUX.

Y poOoti 3A1CHEHO BHUBYEHHS Ta PO3pOOKY BeO-I0JaTKy AJIs OHJIAMH-
TOPT1BJIl, BUKOPUCTOBYIOUM PI3HI TEXHOJIOTIi aHaJi3y JaHUX 3 METOIO MOJI0JaHHs
aHATITUYHOIO Mapajiyy Ta MiJABUIICHHS €(PEKTUBHOCTI YNPABIIHCHKUX DILIEHb Y
chepi OizHecy. PesynmpraTom peamizaifisi BeO-701aTKy, CHOPSMOBAaHOTO Ha
ONTHUMI3aLlII0 Ta MOKPAIIEHHS MPOIIECIB OHIANH-TOPT1BI, 10 MOXKE OyTH KOPUCHUM
JUTS. TABUILEHHS MPOAYKTUBHOCTI Ta MPUHHATTS OOIPYHTOBAHHUX YIPABIIHCHKUX

pimieHp y Gi3Hecl.



SUMMARY

Master’s Qualifying Theses «Data Mining in Developing Applications for
Online Trading»: 99 pages, 5 figures, 11 tables, 12 references, 2 appendices.

ANALYTICS TECHNOLOGIES, APPLICATION DEPLOYMENT, BIG
DATA, DATA INTEGRATION, DATA VISUALIZATION, ONLINE TRADING,
SPARK, WEB ANALYTICS, ANALYTIC PARALYSIS.

Research Object: The process of creating and implementing a web application
for online trading that utilizes various data analysis technologies to overcome
analytic paralysis and enhance business management processes.

Objective: Studying the issues of analytic paralysis in business and developing
and implementing a web application for the collection, analysis, and visualization of
online trading data using Apache Spark[1] and other analytics technologies. The
goal is to find ways to overcome analytic paralysis and improve the quality of
managerial decisions in business.

Research Method: Based on collecting and analyzing existing data processing
methods, employing suitable tools and technologies to develop a web application
and integrating it with Apache Spark[1]. The work involves analysis, programming
methods, and using modern technologies for processing and visualizing large
volumes of data.

The work involved studying and developing a web application for online
trading, utilizing various data analysis technologies to overcome analytical paralysis
and enhance the efficiency of managerial decision-making in the business sphere.
The outcome was the implementation of a web application aimed at optimizing and
improving online trading processes, which could be beneficial for increasing

productivity and making informed managerial decisions in business.
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BCTYII

CroroaniniHii 013HECOBHM CBIT XapaKTEPHU3YEThCs O€3IpereICHTHUM 00CsITOM
JaHUX, SIKI HAKOMHUYYIOThCS B PI3HUX KOMMAHIAX 1 Mara3uHax. Bemuka KiTbKicTb
oprasizamiii po3ymie, MmO I JaHI MalTh BEIMKWN TOTEHINAT 1 MOXYThb CTaTH
JOKepesnoM IiHHO1 iH(opMallii Ta 1HCAWTIB I NMPUUHATTS pimieHb. [Ipore, omaHa
npoOJieMa, sika CTUKAEThCA 0araTh0X MiANPUEMCTB, MOJISITAE B CKIaAHOCTI OOpOOKHU Ta
aHaJl3y IUX JaHUX.

Lle#t siBuILIE, 1110 1HO/I HA3UBAIOTh "'aHAJIITUYHUM MapaiiueM", BUHUKA€E HE Uepes
HEJOCTATHICTh JaHUX ab0 HEKOMIETEHTHICTh Yy BHUKOPHCTAHHI aHAJITUYHHX
inctpymeHTiB[3, 7]. IIpocTo 00Csr Ta CKIagHICTh JaHUX HAATO BEIIMKI, 1100 JIF0AUHA
MO>KHA 0YyJIO IIBUIKO 1 €(hEKTUBHO iX MpOaHaIi3yBaTH Ta BUKOPUCTATH JUIsl IPUUHATTS
pimieHb. Yncna 6e3 KOHTEKCTY, 3allyTaHl 3B'I3KM MK PI3HUMHU HaOOpaMH JAHHUX Ta
BIJICYTHICTh YITKOI CTPYKTYpH MOXYTh CTaTH MEPEIHIKOJOI0 B OTPUMAaHHI I[IHHUX
1HCAMTIB.

Came TOMy po3poOka e(pEeKTHBHOIO Ta IPOHUKIHWBOTO aHAJITHUYHOIO
IHCTPYMEHTY Ma€ BUpIIIAJbHE 3HAYEHHsS [Js ycmixy Oi3Hecy. Lleil 1HCTpyMeHT
NOBMHEH 3a0e3neduyBaTh OOpOOKy, aHaii3 Ta BUKOPUCTaHHS JaHUX IIBHJKO,
e¢()eKTUBHO Ta 3pO3yMUIO JJIsi KOpHCTyBaya. BiH Mae pomomaratu 371HCHIOBATH
CTpaTeriyHe IJIaHyBaHHS, NMpUHAMaTh OOIPYHTOBAHI PIIIEHHA Ta BiJICIIJKOBYBaTH
pe3yJbTaTH.

Y wmii aumiIoMHIM  poOOTI po3pOONSEThCS BEO-AOJATOK, SKHM BUPINIyE
npo0JieMy aHAIITHYHOTO Mapaivy HUITXOM 3a0e3MedeHHs 3pYUYHOro Ta €()eKTUBHOTO
IHCTPYMEHTY JUIsi 0OpoOKHM Ta aHamizy AaHuX B Oi3Heci. Po3poOka BUKOHYEThCS 3
BUKOPUCTAHHSM Cy4aCHUX TEXHOJIOTIH Ta IHCTPYMEHTIB, Taki sik Java 8[6], Spring[11],
Hibernate[5] ta PostgreSQL[8], mnst cTBOpeHHS MOTYXHOTO Ta (HYHKI[IOHAIBHOTO
JOJATKY.

OCHOBHUM IHCTPYMEHTOM OOPOOKH JaHUX, SIKUM Oyjle BUKOPUCTOBYBATHUCH, €

Apache Spark [1]. Bubip Spark oOymoBiieHW# WHOTO 3JaTHICTIO BUKOHYBAaTH
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pO3MOIITIeH] Ta iTepalriiHi OOYUCIEHHS B MaM'sTi, 10 pOOUTH HOro OCOOIMBO
KOPUCHUM TIpH POOOTI 3 BEIIMKUMHU OOCSATaMHU JaHHX Ta aJropUTMaM{ MaIIHHHOTO
HaBuYaHHA. Bukopucranus Spark 103BOIUTE HaM 31MCHIOBATH MBUIKY Ta €(hEKTHUBHY
aHaJITUKy ©0e3 HEOOXI1JHOCTI BUKOPHUCTOBYBATH IIOBUIBHI JUCKOBI oOIepartii s

30epekeHHs MPOMIKHHUX PE3yJIbTaTiB.



1 OCHOBHI NPOBJIEMM OPTAHI3AIIT OHJIAMH TOPIIBJII

1.1 ApajiTuka 1aHuX B Oi3Heci: MOHATTS i miaxoau

AnamiTuka JAaHuX B Oi3HECi BIAITpa€ KJIIOYOBY pOJIb Yy NPHHHATTI
OOTpyHTOBAHMX pIIIEHb Ta BIPOBA/DKEHHI e(QeKTUBHUX cTpaTeriit. lledt posain
MPUCBSIYCHUN OISy TMOHATH 1 MIJXOMAIB, TMOB'SI3aHUX 3 AHATITUKOIO JaHMX, 1 iX
3HAQYCHHIO JIJIs1 O13HEC-CepeAOBHIIIA.

AHaniTika JaHUX — 1€ Tpoiiec 300py, 0OpoOKu, aHai3zy Ta BUKOPUCTaHHS
JAHUX JJI1 OTPUMAaHHS I[IHHOI 1H(opMallii Ta BUCHOBKIB. Y O13HECI aHAIITHUKA JaHUX
JI03BOJISIE TIPUEMCTBAM PO3KPUTH MPUXOBAHI 3aJIEKHOCTI, TPEHIU Ta MIA0JOHH Y
CBOIX JaHUX, 1110 JO3BOJISIE€ 3pOOUTH OCMHUCIICHI PIILICHHS.

OnHUM 3 OCHOBHHUX MiAXOIB J0 AHAJTITUKHU JAHUX € JCCKPUITHUBHUM aHai3,
KU 30CEPEIIKYETHCS Ha OIMKCI MOTOYHOTO CTaHy CrpaB y 013HECI HA OCHOB1 HasIBHUX
nanux. Lleit miaxig qo3Bosie BianoBictu Ha nutanHs "[1{o BinOyBaeThecsa?", HagaOUU
013Hecy 3arajibHe YsBJIEHHS PO CBOI MOKA3HUKH Ta PE3yJIbTaTH.

[HIIMIA BaXXJIMBHM MiAX1] — MPOTHO3YBaHH 1 mependadeHHs. BukopucroByrouu
CTATUCTUYHI MOJCN Ta aJTOPUTMHU MAIIMHHOTO HaBYAHHS, AHAJITUKH MOXYTh
PO3pOOHMTH TPOTHO3W MaWOyTHIX MoMid Ta TpeHAiB y Oi3Heci. lle mo3Bosse
H1JIPUEMCTBAM FOTYBATHUCS JO MAaOYTHIX 3MiH, BUSIBJISITU MOXJIMBOCTI Ta 3HHXKYBAaTH
PU3HKH.

Takox BaXJIMBUM €JIEMEHTOM aHAJIITUKH JAHUX € BUSBIICHHS B3a€MO3B'SI3KIB Ta
KOpEJISILii MK pi3HUMH 3MIHHUMU. Lle 103BoJIsie€ 3p03yMiTH, K1 (PaKTOPH BILIUBAIOTh
Ha TMOKAa3HUKHU Oi3HEeCy Ta sKl 3MIHHI MOXYTh OyTH KIIIOUOBUMH MJI JTOCSITHEHHS
yCHIXY.

B upomy po3aini OyayTh pO3MNISIHYTI OCHOBHI IMOHSTTS QHAJIITHKU JTAHUX B
013HeCl, a TaKOXK PI3HI MIAXOAU 1 METOJH, SIKI BUKOPUCTOBYIOTHCS ISl OTPUMAaHHS

11HHOI 1H(dopMallii 3 JaHuX. JleTanbHuM OrJIsII JIITEpaTypH Ta MPOBEACHUX JOCIIIKEHb
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JTIO3BOJIUTHh BUBHAUYUTH Hale(EKTHUBHIII IHCTPYMEHTHU Ta MIAXOAM IS TOCTIIKYBaHOT
poOJIeMaTHKH.

Ile#t po3ain TOMOMOXE PO3YMITH CYTHICTh aHAJITUKH NaHWX B Oi3Heci Ta ii

3HAUCHHS IS IPUHHATTSA OOIPYHTOBAHMX pilllcHb. BiH Tak0X IMOCITY>XKHTh OCHOBOIO

JUTS TIOJANTBIIIOTO JOCTIKEHHS Ta PO3POOKH aHAITHYHOTO JOAATKY JIJISi OTPUMaHHS

iHHO1 iH(opMarlii 3 1aHux Oi3HECY.

1.2 IIpobGaema "ananiTuaHOro napasivy' rta ii BJIMB Ha 0i3HecC

AHaniTUKa JaHUX € HE3aMIHHOI CKJIAJOBOKO YCIIIIHOI CTpaTerii poO3BUTKY
613Hecy. OJIHaK, HaBITh MPU HASIBHOCTI BEJTUKOI KUIBKOCTI JAaHUX Ta IHCTPYMEHTIB JJIs
iX aHa3y, MOKYTh BUHUKATH CKJIQJHOIILI, MOB'A3aHl 3 €(EKTUBHUM BUKOPUCTAHHAM
nux pecypciB. OgHa 3 HaWMOMIMPEHIIKUX NPOOJIEM y IbOMY KOHTEKCTI BioMa SIK
"aHamMTHYHUHN mapamiyq".

"AHanmTUYHUN mnapaniy" BHUHHUKA€E, KOJM OpraHizamii 31IITOBXYIOThCA 3
HaJIMIpHUM OOCATOM JaHUX Ta CKJIaIHOINAMU iX iHTeprpeTalii. Hepo30ipiauBicTs Ta
HaJMIPHICTh 1HPOpMaLIi MOKYTh MPU3BECTH 0 TOTO, 110 CIIBPOOITHUKH HE MOXKYTh
BUSIBUTH KIIFOUOBI BUCHOBKHU 200 MPUMHITH OOIPYHTOBAHI PIIIEHHS HA OCHOBI JJAHUX.
[{s mpoGiiema 0coOIMBO TMOIIMPEeHa Ha 1HPOPMAIIMHUX MaHENIX KepyBaHHS, Je JlaHi
npeCcTaBiieHl 0€3 HAIe)KHOTO KOHTEKCTY Ta 3p03yMuIoro popmary.

Hacnigku "anamitnaHoro mapamiay" st 6i13HeCY MOXYTh OyTH CEpHO3HUMU.
[lepmr 3a Bce, e MPU3BOAUTH O BTPATH Yacy Ta pecypciB. 3amicTh TOro, mob
BUKOPUCTOBYBAaTHM JlaHI JJii OTPUMaHHSA I[IHHUX 1HCAaWTIB Ta MPUUHATTA
YOPaBIIHCHKUX PIIICHb, CHIBPOOITHUKM BUTPAYAIOTh 4Yac Ha HEBIOPSAKOBAHY Ta
0e31u1iIHy 00pOoOKY JaHUX.

Kpim Toro, "aHamituyHuil mapaniy" Moxe MPU3BECTU A0 HEMpaBUIbLHUX a0o
HEoOIPYHTOBaHMX pimieHb. Kosu a1 He MpeAcTaBieH] B 3p03yMIUJIOMY Ta JIOTTUHOMY

dbopmarti, BaKKO 3p03yMITH iX CyTh Ta 3HANTH 3B'A3KH M3k HUMHU. Lle Moke mpu3BecTu
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70 TIPUUHSATTS PillIeHh HA OCHOBI HEMOBHOI a0 CIOTBOPEHOI 1H(OpMaIlii, 0 MOXe
HEraTHBHO BIUTMHYTH Ha CTPATETito O13HECY Ta MPU3BECTH /10 (DiHAHCOBUX BTpAT.

Hapemti, "anamiTuunuii mapaniq" Moke MPU3BECTH 10 BTPATH KOHKYPEHTHOT
nepeBaru. Y cydyacHomy O13HEC-Cepe/IOBHIII, /i€ MIBUJKICTh Ta TOYHICTh MPUNUHATTA
pillIeHb MalOTh BUpPIIIAIIbHE 3HAYEHHS, OpTaHi3allii, ki He MOXYTh HaJIeKHUM YHHOM
aHaJli3yBaTH Ta BUKOPHUCTOBYBATH CBOI JaHi, BIJICTAIOTh BiJ] KOHKYpEHTIB. [IpuiiHATTS
1H(OpMOBaHUX PIIICHB Ta PO3POOKA €PEKTUBHUX CTpaTErii MOTPEOYIOTh TOCTYIY 10
YiTKOI, 3p03yM1JIOI Ta PeJIEBAHTHOI aHAJIITUYHOI 1HPOpMAIIii.

OTxe, BUpINICHHS MpoOJieMH "aHATITUYHOTO TMapanidy" cTae HarajibHOIO
3aJlayero JIJIsl OpraHi3ailii, o MparHyTh JOCITTU YCIIXy Ha puHKy. HamaromkeHHs
e(DEeKTUBHUX TMPONECIB aHAIITUKU JIaHMX, BHUKOPHUCTaHHSA  CIEIiali30BaHUX
IHCTPYMEHTIB Ta 3a0€3MeUYeHHs] HAJIC)KHOTO HABYAHHS Ta MIATPUMKHU CIIBPOOITHHUKIB
MOKYTh JOMOMOITH MOJ0JIATH L0 MpoOsieMy 1 3a0€3NeYUTH BiJaady BlJ aHATITHKA

JaHUX, HEOOX1IHY JUIsl YCHIIITHOTO PO3BUTKY Oi13HECY.

1.3 Orusix cy4yacHUX TEXHOJIOTiH Ta IHCTPYMEHTIB aHAJIi3y JaHUX

VY cydacHOMy CBiTI, € OOCATM JaHUX 3POCTAIOTh EKCIOHEHIINHO, ICHYE
IIUPOKUM CIEKTP TEXHOJIOTIM Ta 1HCTPYMEHTIB, SIKI JOIOMAaraloTh OpraHi3allism
3MIMCHIOBATH aHali3 JAaHUX Ta OTPUMYBATH IiHHI 1HCAWTU. B 1mpomy po3aim mMu
PO3TIITHEMO JEsIKi 3 HaWO1IbII MOMIMPEHUX TEXHOJIOTIH Ta IHCTPYMEHTIB aHami3y
JaHMX.

Apache Hadoop [4]: Hadoop € BigkpuTim hpeiiMBOpKOM 17151 0OPOOKH BEITHKHX
o0cCATiB JaHUX TapaJieJIbHO Ha KJIacTepi KOMIT'IOTepiB. BiH 6azyeThcst Ha po3noaiieH1
cuctemi (aitnie Hadoop (HDFS) Ta ¢peitmBopky MapReduce, sikuii no3Boiise
po3MojlieHo 00pobnATH JAaHi Ha By3nax kiuacrepa. Hadoop € mnoryxHuUM
THCTPYMEHTOM JJ1s1 0OPOOKHU Ta aHaJi3y CTPYKTYPOBAHHUX 1 HECTPYKTYPOBAHUX JTaHUX.

Apache Spark [1]: Spark € inmmM po3noaiacHUM GpeMBOPKOM IS aHAITi3y

JAHUX, KWW Tpairoe B mam'sti. BiH Hajgae mmpokuid cekTp GyHKIIA Jjisi 00poOKu
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JAHUX, BKJIIOYAIOUM MOXJIMBOCTI PO3MOAUIEHOTO0 OOYMCIIECHHS, MOTOKOBOI OOpPOOKH
JTAHUX Ta MAIIMHHOTO HaBYaHHs. Spark 103Bosisie MBUIIKO Ta €(heKTUBHO aHAII3yBaTH
BEJIMKI OOCATH JaHUX 1 BUKOPUCTOBYBATH X IS OTPUMAHHS I[IHHUX BUCHOBKIB.

Tableau [12]: Tableau € momyssspHEM IHCTPYMEHTOM Bi3yasi3allii JaHUX, KA
JI03BOJISIE JIETKO CTBOPIOBATH IHTEPAKTUBHI rpadiku, Aiarpamu Ta 3BiTU. BiH 103BOJIsIE
KOpHCTyBa4aM B3a€EMOJISATH 3 JAaHUMHM Ta OTPUMYBATH Bi3yallbHE MPECTABICHHS
CKJIQJIHUX aHATITHYHUX pe3yJsbrariB. Tableau 3abe3nedye MBUIKUA Ta 3p0O3yMUIHMA
cnoci0 MpeACTaBICHHS JAHUX JJIsS IPUHAHATTS PILICHb.

Python [9] ta R [10]: Python ta R € naBomMa moOmMyJspHHUMH MOBaMH
porpamMyBaHHS JUIsl aHAMI3y JaHUX Ta CTATUCTHKUA. BOHM MaroTh IIUPOKUN CIEKTP
010J110TEK Ta IHCTPYMEHTIB, K1 JO3BOJIAIOTh IPOBOAUTH OOPOOKY JaHUX, BUKOHYBATU
CTATUCTUYHMM aHaji3 Ta po3poOJsATH MOENI MallMHHOro HaByaHHs. Python ta R
HAIAI0Th THYYKICTh Ta MOTYKHICTh JJIS1 BUKOHAHHS CKJIaJHUX aHAJTITHYHUX 3aBIaHb.

Google Analytics [2]: Google Analytics € OaHMM 3 HAWITOIIMPEHIIIAX
IHCTPYMEHTIB JJI aHali3y BeO-TpadiKy Ta MOBEIIHKH KOPUCTYBayiB Ha BeO-calTax.
Bin Hamae aetanpHy iHpOpMAaIlito o BiABIYBaHICTh, JKepena Tpadiky, KOHBEpCii Ta
1HIIIT METPUKH, IO JOMOMaraloTh OpraHizaiisiM po3yMiTH €peKTHBHICTh iXHIX BeO-
CTpaHUIlb Ta MAPKETUHTOBUX KaMMaHii.

[{i TexHoyOrii Ta IHCTPYMEHTH NPEICTABISAIOTH JIMILIE HEBEIUKY YaCTUHY
JIOCTYITHUX BapiaHTIB JUIs aHAMI3y HaHuX. BuOip meBHUX TEXHOJIOTIN 3aJie’KaTUMeE Bijl
noTped oprasizaili, TUIY AaHUX, PO3MIPIB OOCATIB JaHUX Ta 1HWUX (HAKTOPIB.
EdexTuBHE BUKOpUCTAHHS Cy4YaCHHUX TEXHOJIOTIM Ta IHCTPYMEHTIB aHali3y IaHUX
MOK€ 3HAYHO TOKPAIIUTH TMPOIECH MPUNHATTS PIIICHb 1 JOMOMOITH OpTraHi3allisaMm

JIOCSITTH YCIIXYy B KOHKYPEHTHOMY O13HEC-CepeI0BHIILII.
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1.4 Orasia cyyacHUX TEXHOJIOTiH Ta iIHCTPYMEHTIB aHAJIi3y JaHUX

MeTtor0 poOOTH € IOCHITKEHHS 3aCTOCYBaHHS aHali3y JaHUX Ta po3poOKa
CUCTEMHU [JIsi BUKOPUCTAHHS JaHUX Yy cdepl OHIAWH-TOPTIBIL JIS JOCATHEHHS
HACTYITHUX LILJIEH:

AHami3 3acTOCYBaHHS aHANITHKU JaHUX Yy Oi3HeCI 3 METOI0 BHSBJICHHS
KJIFOUOBUX aCMEKTIB Ta MepeBar I[bOoro MiaxXomay.

Po3risa oCHOBHUX TEXHOJIOTIH Ta IHCTPYMEHTIB aHAIII3Y TAHUX JJ1s1 BU3HAUEHHS
iXHBOTO BIUTUBY Ha €(PEKTUBHICTH OHJIAWH-TOPTIBIIL.

JIJist TOCSITHEHHSI BUILE 3a3HAYE€HOI METH, B POOOTI BHPIIIYIOTHCS HACTYIHI
3aBJIaHHS:

— aHaJi3 1 BUBYCHHS MPUHIUIIB T4 MOXJIMBOCTEH 3aCTOCYBaHHS aHATITHUKU
naHux y cdepi Oi3HeCy 3 MIAKPECIEHHSAM ii BaXKJIMUBOCTI JJIsi ONTUMI3AIli
MPOLIECIB Ta MPUNUHATTA OOTPYHTOBAHMX PIIICHbD;

— po3poOka BeO-momaTKy JJisi 0OpOoOKM Ta aHamizy JaHux y cdepl OHJalH-
TOPTriBJI 3 BUKOPUCTAHHAM TexHoJjorii Java 8 [6], Spring [11], Hibernate
[5], Ta PostgreSQL [8];

— BukopuctanHsi Apache Spark [1] nns oOpoOku maHUX TPO KIIEHTIB,
3aMOBJICHHS Ta TOBapH JJi1 OTPUMAHHS JeTAIbHUX 1HCAUTIB 1IOA0 TOXO/IIB,
HOBHUX KIIIEHTIB, TOKYITOK Ta 1HIIMX KJIIOYOBUX MOKa3HUKIB;

— po3poOKa BUMOTI 10 BEO-CHCTEMH, AKa OyJle BUKOPHUCTOBYBAaTH JaH1 IS
onTUMIi3aIlli IPoIeCiB OHIAMH-TOPIiBIII, BU3HAYCHHS OCHOBHHUX 3aBJIaHb Ta
(GyHKIIIOHATEHOCT1 CUCTEMH,

— po3poOKka apXiTEeKTypH CHCTEMH, BU3HAYCHHS 11 LIJIEHM Ta 3aBlIaHb IS
JOCSITHEHHS ONTUMAaNIbHOI €()eKTUBHOCTI B 0OpOOIIi TaHUX;

— BHUOIp Ta OOIpyHTYBaHHS BHUKOPUCTAHHUX TEXHOJOTIA JUIsl peai3allii
CHUCTEMH, BPaXOBYIOUH iXHI IIEpeBaru B KOHTEKCTI KOHKPETHUX BUMOT;

— po3poOKa CTPYKTYpPHOI CXeMH cCHUCTeMH Ta iH(opmariiHoi Mojem, IIo

BiI0Opakae MOTIK JaHUX Ta iX 0OpOOKY;
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po3poOka iHTepdeicy cUCTeMH Ta aIrOpuTMIB OOPOOKHM JaHMX IS
JOCATHEHHSI MAaKCUMAJIBHOT IPOYKTUBHOCTI Ta 3pyYHOCTI BUKOPUCTAHHS,
po3po0Kka Ta peamizailis BeO-101aTKy, KU BUKOPUCTOBYBATHME JTaHi JIJIS
onTUMI3aIlli OHJIaHH-TOPTIBI,
po3po0Ka THCTPYKIIM MO0 eKCIUTyaTallii CUCTeMH i 3a0e3reueHHs ii
KOPEKTHO1 POOOTH Ta BUKOPUCTAHHS;

TECTYBaHHS PO3pPOOJICHOT CHCTEMH Ta OIiHKA 11 pe3yNbTaTiB ISl IePeBipKU

BIJIOBIJIHOCTI ITOCTABJIEHUM IIIJIIM Ta 3aBIAaHHSIIM.
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2 PO3POBKA APXITEKTYPU CUCTEMMU

2.1 I'enepanisi 1aHUX

2.1.1 Meta renepauii J1aHux

['enepariis BXITHUX MaHUX € KJIIOYOBUM €TaloOM Yy MIJATOTOBIIl JaHUX JJIs
MOJAJIBIIOTO BUKOPUCTAHHA B cUCTEeMi. MeTOI0 Mpollecy TeHepallli € CTBOPEHHS
aJICKBaTHUX Ta PEAJTICTUYHUX HAOOPIB BXIJHUX JaHUX, SKI BiJ0OpakarOTh pi3HI
CIIeHapil Ta YMOBH, 110 MOKYTh BHHHUKHYTH B PEaJTbHOMY CEPEIOBHIIII.

OCHOBHI acleKTH METH reHepallii JaHUX BKIIOYAIOTh:

PenpesentatuBHICTh: 3a0e3MedeHHs] TOro, IO CTBOPEHI JaHl BigoOpaxaroTh
IMUPOKUIA CHEKTP CIEHApiiB Ta peaJbHUX yMOB, IO MOXYTh MaTH MiCIe ¥y
BUPOOHUYOMY CEPEIOBHIIII.

MacmTaboBaHicTh: 3AaTHICTh T€HEPYBAaTH JlaHI B PI3HUX MacliTadax BiJ
JIp1OHMX 70 BEIMKUX OOCSTIB JJIs1 OXOIUJICHHS PI3HUX BUMOT T4 YMOB BUKOPUCTAHHS.

AJlanToBaHICTh: 3JaTHICTh aJanTyBaTW TeHEpallilo JaHuX BIAMOBIAHO 0
KOHKPETHHUX BUMOT Ta CTPYKTYpPHU CUCTEMHU 0OPOOKH.

AxicTe: 3abe3nedeHHs TOYHOCTI, TMOCIIJIOBHOCTI Ta MPaBIOINOAIOHOCTI
CTBOPEHUX HAOOpPIB JaHUX MJis 3a0€3MEeUeHHS] HAJIIMHOCTI pe3yJbTaTiB 0OpoOKHU Ta
aHam3y.

EdexTuBHicTh: MakcuMizallisi MIBHAKOCTI Ta €(eKTUBHOCTI TIPOIIeCy TeHepairii
JAHUX J171s1 3a0€3MeUeHHs ONTUMAJIbHUX YMOB BUKOPUCTAHHS B poOOYiil cUCTEMI.

BukonanHs 1IuX KpuUTepiiB BU3HAYAE YCHINIHICTh TeHEpallli BXiJHUX JaHUX, IKa

BIJIIFPA€ BAXJIMBY POJb Y MOAAIBIIINA aHATITUII Ta OOpOOIl JaHUX Y POEKTI.
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2.1.2 AnropurMu resepanii

["eHepairist KOpUCTYBaYiB € BAKJIMBUM €TAIOM Y TIATOTOBII BXITHUX JAHUX JJIS
cUCTEeMHU. Y IIbOMY IIPOEKTI BHUKOPUCTOBYETHCS AJITOPUTM, SKUUA 0Oa3yeTbcs Ha
yHIKaJIbHUX 1IeHTU(]IKATOpaX Ta BUNAAKOBHX 3HAueHHAX. KoxkeH KopucTyBad
OTPUMY€ YHIKAIbHUN 1IEHTU(IKATOP, EISKTPOHHY aJpecy, iM'sl, MPi3BUILE, aApeCy Ta
iH111 aTpuOyTH. Takuii miaxig rapaHTy€e YHIKAJIBHICTD Ta pealiCTUYHICTh JaHuX. IMeHa
Ta MPi3BHILA TE€HEPYIOThCS LUISXOM KOHKaTeHallli YHIKaJIbHOrO 1eHTH(]IKaTopa Ta
yucia. Email ¢opMyeTbcsi Ha OCHOBI yHIKanbHOTO iAeHTH(dikaTopa. ['eHepyeTbes
BUIAJIKOBUM YWHOM. ['eHepailisi KOpUCTyBayiB MOKe OyTH OOMEXKeHa pPI3ZHUMU
napameTpaMH, TAKUMH SIK KUIbKICTh KOPUCTYBAYiB Ta PETiOH, 0O CTBOPIOBAHI J1aH1
Oynu ajiekBaTHI Ta peanicTuyHi. ['eHepailis Bi1OyBa€ThCs 3 BUKOPUCTAHHIM CTPIMIB
Java Ta (yHKIIIOHATBHOTO MporpamMyBaHHs sl €EKTUBHOI 0OpPOOKHU Ta CTBOPEHHS
CIUCKY KOPHCTYBAauiB.

['enepanisi mpoaykTiB Tmepeadavae CTBOPEHHS YHIKAIBHUX TOBapiB 3
BUIAJIKOBUMH [MapaMeTpaMu, TaKUMHU SIK I[1HA, KaTeropis, MOCTYMHICTb Ta IHIII.
BukopuctoBytoThcsi  (PYHKITIOHANIBHI MOXJIMBOCTI Java [ JaKOHIYHOTO Ta
epekTuBHOrO KoAy. KokeH MpoayKT OTpUMY€ VYHIKAJIbHUWA 1I€HTU(IKATOD,
Bunaakosuii URL-anpec, 300pakeHHs Ta 1HII XapakTepucTUKU. L[iHa BU3HavaeThCs
BUIAJIKOBUM YHHOM B 3aJlaHOMy Jlafa3oHi. BHWMagkoBUM YHMHOM OOHMpA€ETHCS
JOCTYIHICTh NMPoyKTy Ha ckiaal. URL Ta iHIII mapamMeTpu reHepyroThCsl Ha OCHOBI
yHIKalbHOTO iAeHTHdikaTopa. lle 3abe3nedye peanicTUYHICTH Ta PI3HOMAHITHICTH
creHapiiB. Ilapamerpu, sKi OOMEXKYyIOTh TEHEpAIlil0 MPOAYKTIB, BKJIOYAIOThH
MaKCUMaJlbHy Ta MiHIMaJbHY I[IHYy, MaKCUMaJIbHUI 3aJIMIIOK TOBAapiB HA CKJIAJIl Ta
KUIBKICTh KaTeTopiii TOBapiB.

I'enepariis 3amoBjIeHb Tiepeadavyac CTBOPEHHS BEJIMKOI KITBKOCT1 YHIKAJIbHUX
3aMOBJI€Hb, KOKEH 3 IKUX MO>KE€ MICTUTH BUIIAJIKOBY KIJIbKICTh TOBapiB Ta KUIbKICTh
OJMHUIIL KOXHOTO TOBapy. /s peanicTHYHOCTI BUKOPUCTOBYIOTHCSI BHITAIKOBI
€JIEMEHTH 3 CIUCKY KOPUCTYBayiB Ta MPOJYKTIB. BUmajgkoBUM 4YMHOM OOMpPAIOTHCS

JIaH1 PO CTOCI0 OTIaTH Ta cTaTyc 3aMoBJIeHHs. KibKicTh TOBapiB Ta 4ac 3aMOBJICHHS
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TeHEPYIOThCSl BUIAIKOBUM YWHOM. [[1s1 TeHeparlii 3aMOBI€Hb MOXHAa OOMEXHTU
KUTBKICTh 3aMOBJICHb, MAKCUMAJIbHY KUJIBKICTh TOBAPIB y 3aMOBJICHHI Ta MaKCUMaJIbHY
KUTBKICTb ~ OJMHHIIb KOKHOTO TOBapy. BUKOpHUCTOBYIOThCS — (YHKIIOHATBHI

MO>KJIMBOCTI Java it 3py4HOr0 CTBOPEHHS Ta 00pOOKHU CITUCKIB.

2.1.3 Crpykrypa Ta ¢popMaTt JaHuX

CucreMa BUKOPUCTOBYE Psiji CYTHOCTEH, sIKI BiIOOpax)ar0Th OCHOBHI 00'€KTH B
0JIaTKy, Taki sik 3amoBieHHsl, [Iponyktu Ta Kopucrysaui. i 06'ekTu 36epiratotbes B
0a31 TaHUX Ta B3aEMOJIIIOTH MK COOOIO 3a JOMOMOTOI0 YHIKAIBHUX 1IEHTU(IKATOPIB

ta BianmoBiaHuX 3B'13KiB (Tabmums 1 — CyTHOCTI Ta aTpubyTn).

Tabmuusa 1 — CyTHOCTI Ta aTpulyTH

O0G’exT ATpubyT Tun nanux Onuc
3amosnienns | id String VYHiKaTbHUHA
(Order) i1eHTHdiKaTOp
3aMOBJICHHS
orderld String VHIKaJIbHUH
imeHTudikarop

3aMOBIJICHHS
customerld String VYHiKanbHUHA
imenTudikarop

KOpHCTyBava
productExId String VYHiKanbHUHA
imeHTrdIKaTop
MPOYKTY

gty Long KinpkicTs  OIUHHITL

TOBapy B 3aMOBJICHHI
timestamp Date Jara Ta qac
PO3MIIIEHHS

3aMOBJICHHS
customerEmailAddress String Enextponna momira
KOpHUCTyBa4da
customerMobilePhoneNumber | String Homep MoOimbHOTO
TenedoHy

KOpHUCTyBa4da
paymentMethod String Croci6 ortatu
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currency String Basrora omnatu

status String Craryc 3aMOBJICHHS

discountCode String Ko 3HmKKH

discountAmount BigDecimal | Cyma 3HmXKu

lineValueExcludingTax BigDecimal | 3arampHa  BapTicTh
3aMOBJICHHS oe3
MNOoAaTKy

lineValuelncludingTax BigDecimal | 3arampHa  BapTicTh
3aMOBIJICHH 3
IIOJaTKOM.

created Date Hara CTBOPEHHSI
3aIucy

updated Date Jlata OCTaHHBOTO
OHOBJICHH: 3aIIUCy

billingAddress String Anpeca JUTSI
BHUCTaBJICHHS
paxyHKy

postalAddress String [TomrroBa azpeca
JOCTaBKH

[Mpoayxt product_id String VHIKaJIbHUH
(Product) inentudikarop

NPOAYKTY

name String Haspa mpoaykry

url String URL nmpoaykry

image String URL-anpeca
300paxeHHs
NPOAYKTY

available Boolean JlocTynHiCTh
NPOAYKTY

price BigDecimal | Ilina mpoaykry

category String Kareropist mpomykTy

stock Long KinbkicTh TOBapy Ha
CKJIafl

created Date Jlarta CTBOpPEHHS
3aIuCy

updated Date Jlata OCTaHHBOTO

OHOBJICHHA 3aIlUCy
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KopucryBau
(User)

user_id String VHIKaJIbHUH
imeHTudikaTop
KOpUCTYyBa4a

email String Enexkrponna momTa
KOpUCTYyBa4a

firstName String Im'st xopHcTyBaua

lastName String [Tpi3Buie
KOpHUCTyBaya

postcode String [TomroBuii  iHAEKC
KOpUCTyBa4a

created Date Jlata CTBOPEHHS
3aIucy

updated Date Jlata OCTaHHBOTO
OHOBJICHHSI 3aITUCY

mobileNumber String Homep MoOiIbHOTO
Teneony
KOpUCTyBa4a

country String Kpaina mpoxuBaHHS

KOpHUCTYyBaua

L1 nani moxxHa npeacTaBuTH y ¢opmi 00'exTiB Java 3a qonmomororo Hibernate

JPA. Pemnoszuropii, siki Bu BukopuctoByere (OrderRepository, ProductRepository,

UserRepository), 103BONSAIOTE BaM B3a€EMOJIATH 3 ITUMU 00'€KTaMH Ta BUKOHYBaTH

omnepauii 30epexeHHs], OHOBJICHHS, BUJAJCHHS Ta BUOIPKM NAHUX, L0 POOUTH iX

JIOCTYITHUMH JIJI51 TIOJIAJIBIIIOT OOpPOOKU B CUCTEMI.

2.2 O0poOka Ta arperaiisi JaHUX

2.2.1 Meta 00po0xu 1aHnx

['enepoBaHi JaHi y TIPOEKTI CTBOPIOIOTH (PyHAAMEHTAJIbHY OCHOBY IS

PI3HOMaHITHHX OTepallii, o BKIYAIOTh arperalito, anaii3 Ta ontumi3zaitiro. Li gani

IIMPOKO BUKOPUCTOBYIOTHCA B PI3HMX acHeKTax Oi3Hecy, 3a0e3nedyrouu JOKIaaHy
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iHpopMaIlit0o Ta KOHTEKCT JUIsi TMPUUHSITTS OOIPYHTOBAHUX CTPATETiYHUX PIIICHb.

Hwxue po3ristHyTi KJIr040B1 00J1aCTI BUKOPUCTAHHS 3reHEpOBaHUX AaHUX (puc. 1).

= User

user_id
email
firstName
lastMame
postcode
firstName
created
updated

maobileMumber

country

= Product

product_id
name

url

image
available
price
category
stock
created

updated

a) aHaJIITHKA Ta 3BITHICTh:

1)

Pucynok 1

= Order

id

orderid

customerld

productExld

aty

timestamp
customerEmailAddress
customerMobilePhoneiNo
paymentMethod

currency

status

discountCode
discountAmount
lineValueExcludingTax
lineValuelncluding Tax
created

updated
billingAddressLinel
billingAddressLinePostalCode
billingAddressLineRegion
billingAddressLineTown
billingAddressCountry
postalAddressLinel
postalAddressPostalCode
postalAddressRegion
postalAddressLine Town

postalAddressCountry

npu3HadeHHs: JlaHi mpo 3aMOBJIEHHS, MPOAYKTH Ta KOPHUCTYBayiB

BHKOPUCTOBYIKOTBHCA

JJIsL

CTBOPEHHS

AHAJIITUYHUX

3BITIB,

K1
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JOTIOMararloTh y PO3YMIHHI PHHKOBUX TEHJEHIIN Ta e(pEeKTUBHOCTI
IPOJIAXKIB,;
3HAUymIicTh: [l aHamiTMYHI 3BITH HANAOTh Oi3HEC-aHATITUKAM Ta
KepIBHUKAM BaXJIUBUM IHCTPYMEHTApIM Uil NPUUHATTA PIIICHB,
CIpSMOBAaHUX Ha TOKPAIICHHSA CTpaTerii mpoAakiB Ta 30UIbIICHHS

npuOyTKOBOCTI;

IIPOIrHO3YBAHHA Ta IINTAHYBAHHA:

1)

2)

Nnpu3HayeHHs: [CTOpuYHI aHi Ipo NpoAaki BUKOPUCTOBYIOTHCS IS
PO3po0JIEHHST MOJENeld MPOrHO3YBAaHHSA, 1110 J103BOJISIOTH €(PEKTUBHO
IUTAaHYBaTH O0OCSTH BUPOOHUIITBA Ta 3aIaciB TOBAPIB;

3HauylIicTh: [IpOrHo3u cTaroTh OCHOBOIO AJIA CTpaTerii MiaHyBaHHS,
3a0e3neuyoun MiAMPUEMCTBY THYUKICTh Yy pearyBaHHI Ha PUHKOBI

3MIHU;

OonTHUMI3alld 3amaciB;

1)

2)

npusHadeHHs: JlaHi mpo 3amuImKd TOBapiB Ta iX JIOCTYIHICTh
BUKOPUCTOBYIOTBCS ~ JII1 TOYHOTO YIOpPABIiHHA 3amacamMu  Ta
3a0e3nevYeHHs] HAJIGKHOTO PiBHS HASBHOCTI TOBAPIB;

3HauylIicTh: EdexTuBHE yrpaBiiHHS 3amacaMu CIpUsS€ YHUKHEHHIO

3aiiBUX BUTPAT Ta MOKpaIly€e 00CITyroByBaHHS KIIIE€HTIB;

CUCTEMHU O13HEC-aHAIITUKH:

1)

2)

npu3HadyeHHs: [HTerpailis JaHUX Yy CHUCTeMH Ol3HEC-aHAITHKU
JI03BOJISIE OTPUMATH TIIUOIIE PO3yMiHHS (PaKTOPIB, 1[0 BIUIMBAIOTH HA
MPOJaKi Ta CIIOXKMBAIIbKI BIOI00aHHS;

3HAYYUIICTh: bizHec-anamiTuka  gomomarae  iAeHTU(DIKYBaTH

MOKJIUBOCTI JIJIsl POCTY Ta PO3BUTKY O13HECY;

1) YIpaBJIiHHS KIIEHTCHKUM JTOCBIIOM:

1)

npusHaueHHs: JlaHi MpPO KOpPUCTyBadiB BUKOPHUCTOBYIOTHCS IS
nepcoHamizamii oO0CIyroByBaHHS Ta TMOKpAIICHHA B3aeMOIIi 3

KJI1€HTaMU;
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2) 3HauyiicTh: [TokpalieHni KIIIEHTCHKAN JOCBIA CHIpHUs€e 30epeKESHHIO
KJIIEHTIB Ta M1JBUIIYE TXHIO JIOSIbHICTB;

€) olepailiiiHe ynpaBIiHHS:

1) npusnauenHs: Jlami mpo craryc 3aMOBJIIeHb Ta iX oOcsr
BUKOPUCTOBYIOTBCS 711 €(EKTHBHOTO YIPABIIHHSA ONEpAIisiMU Ta
TJIaHYBaHHSM BUPOOHHYMX TIPOIIECIB;

2) 3HauymnicTk: lle momomarae yHHMKAaTH 3aTPUMOK, MOKpAIy€e IMPOLEC
JIOCTaBKU Ta 3a0e3neuye epeKTUBHE BUPOOHUYE CEPEIOBUIIIC.

OTxe 3reHepoBaHi [laHi BIAIrPalOTh KIIOYOBY pOJb Yy CTBOPEHHI
iH(opMariitHoi ocHOBH 15 O13HEc-TpoIieciB. BoHM Ha/ar0Th MOXKIJIUBICTD IS
JETANbHOIO aHaJi3y, MPOTHO3YBAHHS Ta MPUUHATTS CTPATETIYHUX PIIIEHb.
KowmOiHarist iHpopMaliii mpo KOpUCTyBayiB, MPOIYKTH Ta 3aMOBJICHHSI POOUTH
JaHl BUTOKOM IIIHHOTO 3HAHHS, K€ MIATPUMYE PI3HI ACMEKTH IisJIbHOCTI
MIAIPUEMCTBA. 3a0€3MeYeHHs LIMX JIaHUX BIAITPa€e BaXKIIMBY POJIb Y MIATPUMII
KOHKYPEHTOCTIDOMOKHOCTI ~ Ta  e(ekTuBHOCTI  Oi3HECy B  yMoOBax

H_IBI/II[KOBMiHIOIO‘IOFOCH PHUHKOBOI'O CCPCAOBHIIIA.

2.2.2 Moayas DataGenerationJob

Monyns DataGenerationJob € KII0O4OBUM €JIEMEHTOM Y Tpoiieci 00poOKu Ta

aHaii3y BUXIJHUX JaHHUX, 3M€HEPOBAHUX B pe3yiabTari podotn cucremu. s

JOCSITHEHHS €(DeKTUBHOT B3a€MOIIT 13 3reHEPOBAHUMH JAHUMHU, MOJTYJIb BUKOHYE PsIT

TEXHIYHHUX OIepalliid, BKIIOUAIYN aHaji3 Ta arperamito. Hrkde momaHo qokiagHui

OIJIA] LIUX TEXHIYHUX JETAJIEH.

Monyns DataGenerationJob modnnHae cBOr poOOTy 3 JETANIBHOTO aHATI3Zy

3reHepoBaHuXx JaHux. Lleil anami3 Bkitoyae B cede:

— CTpyKTypHui anami3: I[lepeBipka CTPyKTypH MaHUX [JIsl BHU3HAUCHHS
HAsBHOCTI YCIX HEOOXIIHMX TMoJIiB Ta ixHiX TumiB. Lle nomomarae y

BU3HAYEHHI KOHCUCTEHTHOCTI Ta MPAaBUJILHOCTI (hopMaTy AaHUX;
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—  Bajijaiis 3HadeHb: [lepeBipka 3HaueHb y KOKHOMY T0JII Ha BIJTIOBIIHICTh
3alaHMM OOMEXEHHSIM Ta TpaBujaMm resepaiii. lle crnpuse yHUKHEHHIO
MTOMIJIOK Ta 3a0€3MEYCHHIO SKOCTI BXITHUX JaHUX.
Jlami, Moy Ib BUKOHYE IPOIIEC arperaiii, 00'€ THy0ur JaH1 3 pI3HUX JKEpes Ta
Jokepen redepartii. Lleit eran Bkiogae B cebe:
— 00’enHaHHA TabmuIb: 3’ €AHAHHA TAaOIUIb 3 KOPUCTyBaYaMU, IPOAYKTaMU
Ta 3aMOBJICHHSIMH Ha OCHOBI YHIKaJbHHMX 1JieHTH(}IkaTopiB. Lle dopmye
KOMIUIEKCHUM HaO1p TaHUX JJIsl TOAQNIBIINX OIepalliif;
— cTBOpeHHs 3BiTiB: DOpMyBaHHS 3BITIB Ta arperoBaHUX JaHUX IS
MOJIETIICHHS MMOJANBIIIOTO aHAJII3Y Ta BUKOPUCTAHHS PE3yJIbTATiB FreHeparlii.
Moaynb TakoX BpaxOBY€ ACIEKTH MPOJYKTUBHOCTI Ta ONTUMI3alli HUISIXOM:
— 1HAeKcals: 3acTOCYBaHHS BIJAMOBIIHUX 1HAEKCIB Il TMPUCKOPEHHS
JOCTYMY JI0 JaHUX Ta ONTHUMI3allii IBUJIKOCTI 0OPOOKH;
— mapaieinbHa o0OpoOka: BukopuCTaHHS MEXaHi3MIB MHapajesibHOI 00pOOKH
J1s1 301TbIIeHHS €()eKTUBHOCTI BUKOPHUCTAHHS PECYPCIB.
Monynb 06naiHaHUl MEXaHI3MaMH MOHITOPUHTY Ta JIOTYBAaHHSI JJ1sl BUSIBJICHHS
Ta BUPIIIEHHS MOXKJIMBUX TTpoOsem. Lle Bkitouae B cebe:
— Jor-¢ainu: 3anuc TOAINM Ta MOMIIOK JJisi TOAAQIBIIOr0 aHajizy Ta
BUIIPABIICHHS;
—  MOHITOPHHT NMPOAYKTUBHOCTI: [TOCTIHMI MOHITOPUHT pOOOTH MOIYJIS JIJIst
BUSIBJICHHSI MOTEHIIMHUX Ta MOTOYHUX MPOOJIEM 3 TPOTYKTUBHICTIO.
Monayns mae BOyIOBaHI MEXaHI3MUA IS MIATPUMKH Ta PO3IIUPEHHS
¢yukuionansHOCTI. Lle BKiItOUae B cebe:
— npokymeHTauis: IloBHa Ta 3po3ymina JOKyMEHTAlis JJisl CIPOILCHHS
BUKOPUCTAHHS Ta PO3POOKH;
— MOJYJIbHICTh: MOXIMBICTh PO3MIMPEHHA (PYHKIIOHAIBHOCTI HUIIXOM
JI0JTaBaHHS HOBUX KOMITOHEHTIB UM MTOKPAIICHHS ICHYOYHX.
Monyne DataGenerationJob 30epirae oOpo0iieHi jaHi1 y BU3HaU4€HUX (opmaTax
Ta MICIISIX JJ1 TI0JIaJIbIIOT0 BUKOPUCTaHHS B cucteMi. Lle Bkitoyae B cebe 30epeskeHHs

y 6a3i ganux, (aimoBii cucteMi a00 IHIIUX MPU3HAYCHUX CXOBHIIAX.
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Takuit miaxia 10 B3a€MO/IIi 3reHepOBaHUX JaHUX 3a0e3neuye IXHI0 TOTOBHICTD

JUISL TIOAQUIBIIIMX €TariB 00OpOOKH Ta BUKOPHUCTAHHS B PI3HUX O13HEC-CIICHAPIsX.

2.4 Posropranns noaarky ta inrerpanis 3 Apache Spark

2.3.2 HanamryBanHs cepegoBuina Spark

st posropranust Apache Spark Ta iHTerpartii 3 101aTKOM BUKOPUCTOBYETHCS
docker-compose aiin, skuii MICTHTh HaJAITyBaHHS KOHTEHHEPIB CEpEIOBHIIA,
3okpema Spark Master ta Spark Worker. Lleit ¢aiin xondirypauii 3ade3nedye
CTBOPEHHsI OKpeMux KoHTeitHepiB 31 Spark, PostgreSQL Ta Redis, 1 00'ennye ix y
CHUIBHY MEpEeXY ISl CHPOLIEHHS CIUIBHOI pOOOTH.

[Tponec posropranus Apache Spark mounHaeTbcs 3 3anycky KoHTeHepa spark-
master, sIKH{ 1HIIIIOE OCHOBY il poOOTH Ta KepyBaHHsS 3amadamu. [licias mporo
3almycKaeTbecsl KOHTeHep spark-worker, sgxuil mpuenHyeTbcsi A0 spark-master,
OTPUMYIOYHM BKa31BKH ITOJ0 BUKOHAHHS 3a7ad. JlaHl KOHTEHHEpPH HaJaIlTOBaHI IS
B3a€MO/II1 Ta PO3MOALTY 3aBJaHb, & TAKOXK 3a0€3MeUy0Th CIUTBHUN JOCTYH A0 JaHUX
y CIUIbHIN Mepexi.

Ile cepenoBuile M03BOJIAE JOAATKy 1HTerpyBaTuch 3 Apache Spark,
BUKOPHUCTOBYIOUM MOKJIUBOCTI PO3IMOAIJICHOTO OOYMCICHHSI Ta OOpOOKH BETUKHUX

00CHATIB JaHUX.

2.3.2 Inrerpauis 3 Apache Spark

VY koHdirypauiiinux (daitnax abo napamerpax J0J1aTKy BUBHAYAIOThCS aJpeca Ta
nopt, 3a skuMu Spark Master Oyne nmoctynmHuid s goaatrky. lle mepenbavae
HaJIAIITYBaHHS MapaMeTpiB crenudikaii, siki BKa3zyroTh Spark Ha agpecy Ta mopr

cepBepa Spark Master.
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spark.master: spark://spark-master:7077

VY mpoMy mpukiami, spark-master — me HasBa KoHTelHepa 31 Spark Master,
JIOCTYITHOTO JIJI1 BUKOPHUCTAHHS JTOAATKOM Y CIUIbHIN Mepexi. 7077 — 1ie mopT, aKui
OpU3HAUYCHUN I KOMYHIKamii 1HmuxXx cioyk6 3 Spark Master. Ili nani
BUKOPUCTOBYIOTHCS ~JJIS BCTAHOBJICHHS 3B'SI3KY Ta B3aeMOMii  JOMaTKy 3
iH(ppacTpykTypoto Spark.

Jlns  edexktuBHOi poboTu 3 Spark HEOOXiAHO HaNAroAUTH JIOCTYyN Ta
BUKOpUCTaHHA pecypciB. lle Mo)ke BKIIOYATH BCTAHOBJIEHHS IMapaMeTpiB s
BUKOPUCTAHHS IMaM'sITi, MPOIIECOPHOTO Yacy Ta 1HIIMX OOYUCIIOBAIBHUX PECYPCIB.
HanaromkeHHs nqux mapameTpiB JA03BOJIIE€ ONTUMI3YyBaTH poOOTYy momaTky Ta Spark

JJ1s1 0OOpOOKM BETMKHUX OOCSTIB JJaHUX.

2.5 Bubip Ta 00rpyHTYBAHHSI BAKOPUCTAHUX TEXHOJIOTIH

2.5.1 OorpyuryBanHsi BuOopy Spark ajist 00pooxku nanux

— MacmraboBaHicTh: Spark Moxke 00poOISITH BenHMKi OOCATM JAaHMX, IO
17IealbHO  BI/IMOBiJIa€ TOTpedaM TMPOEKTy, SAKUH BuUMarae eQeKTUBHY
00pOOKy BEJMKUX OOCATIB TaHUX;

— IIBUAKOJIS OOpOOKH JTaHMX: Moro 3matHicTh MpaIoBaTH B ONEPaTUBHIM
naM'aTi Ta BUKOHYBAaTH PI3HI omepailii 3 JaHUMH B TaM'siTi, [0 POOUTH
00poOKy JaHUX €(PEKTUBHOIO Ta IIBUJIKOIO;

— MOJYJIbHICTh Ta Oarato(yHKIIIOHAIBHICTh: Spark Hamae 6arato MOMIyiB,
takux Ak SQL ta MLIib, mo 3abe3neuytoTh pizHOMaHITHI (YHKIUT 1JIs
0OpoOKHM Ta aHaJ3y JaHUX;

— MIATPUMKA pPO3MNOAUIEHOro obuucieHHs: Spark m03Bojsie po3mnojiieHe
OOYMCIIEHHS, IO JI03BOJISIE MPAIIOBATH 3 JAHUMH Ha KJacTepax 3 0ararbox

MalllnH.
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2.5.2 O0rpynryBanns Buoopy PostgreSQL nis1 30epiranus 1aHux

nigrpumka SQL: PostgreSQL mae noBHy niarpumky Mo SQL, 110 poOoutsb
HOTO TPy >KHIM /7151 pO3pOOHUKIB Ta aHATITHKIB, sIKi 3BUKIHN 0 SQL-3amwuTiB;
BUCOKA HAJIAHICThP Ta CTAaOUIBHICTH: Bimomuii CBO€H HAmIMHICTIO Ta
MO>KJIMBICTIO TIPAIIOBATH Y BEIMKUX 3aBJIAHHAX OOPOOKH JIaHUX;

MacmtaboBaHicTh:  PostgreSQL — miarpumye  MIMPOKI  MOXJIMBOCTI

MaciTaOyBaHHS, 110 JO3BOJISIE 30epiraTu 3Ha4H1 00CATH JTaHUX.

2.5.3 OorpyntryBanHsi BUOopy Java ajsi po3podku

YVHIBEPCAIBHICTh: Java € IHUPOKO  BUKOPUCTOBYBAHOK  MOBOIO
porpaMmyBaHHs, III0 I03BOJISIE CTBOPIOBATH PI3HOMAHITHI J10JIaTKH;
kpoc-mardopmenicts: [Iporpamu, Hanucani Ha Java, MOXYTh MpaIfoOBaTH
Ha OyIb-siKiil miatdopmi;

BelIMKa CHUIbHOTA po3poOHUKiB: Ile chpuse nmoctymHOCTI Oararbox

010110TEK Ta (PEHMBOPKIB JIJIs1 PO3POOKHU MTpOrpam.

2.5.4 OorpyuryBanns Bu6opy Docker niis po3ropranus

KoHTeiHepuzauia:  Docker  Hamae  3pyuHuil  cmoci0 — makyBaTH,
PO3MOBCIO/IXKYBATH Ta 3allyCKaTH NMPOTrpaMU y KOHTEHHEPaXx;

yHipikoBaHUN cepenoBuIlne po3poOku Ta po3ropranHs: lle cmporrye
po3po0OKy Ta JEIUIOWMEHT JOJAaTKiB, CHPUSIOYM KOHCHUCTEHTHOCTI
CEpEAOBUII Y PI3HUX CTaHIsAX PO3POOKH;

130715111151 cepenoBul: Docker Hagae 1301p0BaHe CEPEIOBUIIE 1JIs TOAATKIB,
IO JIO03BOJISIE 3aIyCKaTH JAEKUIbKa €K3eMIUIIPIB MporpaM 0e3 B3a€EMHOIO

BIINIMBY Ha OAHC OJHOTIO.
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2.5.5 OorpyuryBannsi Buo6opy Spring ta Hibernate

Spring: Leit ¢ppeitMBOpKk Halae MOYJIbHY apXITEKTYypy, BOyJAOBaHY HIATPUMKY

MEePEBIPKHU Ta YIPABIIHHSA )KUTTEBUM ITUKJIOM O0'€KTIB;

— Hibernate: Sx ORM-dpeiimBopk, Hibernate mo3Boisie CHpOCTUTH
B3aeMoOAil0 3 0a30l0 JaHUX 3a JOMOMOIOK O0'€KTHO-OPiEHTOBAHOI

napaaurmu. L{e nonermrye po3poOKy Ta 3MeHIIye KubKicTh SQL-koy.
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3 PO3POBKA BEB-JIOJATKY

Kon mictuts 57 kiaciB i ckiagaethes 3 3351 psankiB koy. @parMeHT OCHOBHOTO

KJIacy 3 peajii3alli€lo airOpUTMIB OOPOOKH JaHUX HABEICHO Y J0JIaTKy A

3.1 IlpoexTyBaHHsI 023U JaHUX TA MOJeJIi JaHUX

B xoHTeKcTI TpoeKTy 0yJI0 po3po0JIeHO ONTUMATIEHY MOJIEh 0a3u JaHUX, KA
BpaxoBye cnenu(iky 10AaTKy Ta 3a0e3neuye e(heKTUBHE 30epiraHHs Ta 00poOKy
BXIJIHUX Ta 00po0ieHux nanux. OCHOBHI CKJIaJIOBI M€ MOACII BKIIIOYAIOTh:

— cytHocTi: CyTHOCTI OyJu BU3HAYEHI BIATIOBIIHO /10 JIOTIKK JOAATKY Ta HOTO

dbynkuionany. Hanpukinan, cytaocti User, Order Ta Product BinoOpaxkaroTh

OCHOBHI 00'€KTH B CUCTEMI.

@Entity
@Table(name = "user")
public class User {

// mons cytHocTi User
}
@Entity
@Table(name = "order")
public class Order {

// mona cytHocTi Order
}
@Entity
@Table(name = "product™)
public class Product {

// mons cytHocti Product

¥
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— 3B'SI3KM MiX CYTHOCTSAMHU: Bysn BCTaHOBIICHI 3B'I3KM MIXK CYTHOCTSIMH JIJIS
BIIOOpakKeHHsI IXHIX B3a€MO3B'A3KiB y 0a31 manux. Hampukiman, 3B'SI30K

Oararo-no-6arareox Mix Order ta Product:

@Entity
@Table(name = "order")
public class Order {
@ManyToMany
@JoinTable(
name = "order_products",
joinColumns = @JoinColumn(name = "order_id"),
inverseJoinColumns = @JoinColumn(name = "product_id")

)

private List<Product> products;

@Entity

@Table(name = "product™)

public class Product {
@ManyToMany(mappedBYy = "products™)
private List<Order> orders;

Jiist 3a0e3nedeHHs epeKTUBHOTO 30epiraHHs JaHUX Ta YHUKHEHHS 1y OJtoBaHHS
iHdopmarii, B 0a3i JaHWUX 3acTOCOBaHI NpUHIMNM HopMmamizamii. lle mo3Bosse
ONTHUMI3yBaTU CTPYKTYpy Oa3u JaHuUX Ta 3a0e3MEeYUTH KOHCUCTEHTHICTh JaHMX.
Hampuxian:

— po30uTTa Tabnuib: Tabnuii Oynu po30UTI Ha MEHII, HEBEJIUKI YaCTUHU

JU1s 30€epeKeHHsl TaHuX 0e3 3aiiBOro ayOJIIOBaHHS.
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— YHIKQJIBHICTh JaHUX: 3aCTOCYBaHHS YHIKAJIbHUX KJIFOUIB Ta 3B'SI3KIB MIXK

TaOIUISIMH I0TIOMara€ yHUKHYTH MOBTOPEHHS 1H(opMairii.

CREATE TABLE IF NOT EXISTS user (
user_id INT PRIMARY KEY,
email VARCHAR(255) UNIQUE,

-- 1HIII MOJIs KOPUCTyBava

);

CREATE TABLE IF NOT EXISTS product (
product_id INT PRIMARY KEY,
name VARCHAR(255),
-- 1HII1 T0JIA POAYKTY

);

CREATE TABLE IF NOT EXISTS order (
order_id INT PRIMARY KEY,
customer_id INT,
product_id INT,
-- 1HIII1 TTOJIS 3aMOBJICHHS
FOREIGN KEY (customer_id) REFERENCES user(user_id),
FOREIGN KEY (product_id) REFERENCES product(product_id)

i miaxoaw MO3BOJISIFOTH MIATPUMYBATH ONTHUMAJBHY CTPYKTYpYy 0a3u JNaHHUX,
110 cripusie eeKTUBHIM poOOTI 10JaTKy Ta 3a0e3Meuy€e KOHCUCTEHTHICTh Ta IITICHICTh

TaHUX.
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3.2 Peagizaniss yHKIIOHAJBLHOCTI 111 00POOKM Ta aHAJII3Yy JaAHUX

3.2.1 IIporHo3yBaHHs 10X01y

MeTo 1IbpOro aJIropuTMy € CTBOPEHHS IEPCIEKTMBHOIO MPOrHO3y Ha 12
MICSIIIB I OyIb-SIKOTO O13HECY, SIKAW BIIMOBIA€ KPUTEPISAM IPHHHATHOCTI.

Le:

— BOHM MAalOTh JaHl MPO 3aMOBJIICHHS Ta 3MIMCHUIM TNPUHANMHI JIEsIKI
MPOJIaXKi.
— BOHHU MarOTh MIPUHAWMHI JaH1 3a JIEHb/MICSIIb/ TUXKICHb/KBapTaJl.

®dparmMeHT Koay 3 BHKOpHcTaHHsIM Java 8 ta Apache Spark mpuBeneHwii B
Honatky b.

AJTOPUTM MpaloBaTUME TAKUM YHHOM:

Kpok 1 3Beneni gani mpo 3aMOBJICHHSI IIIOTHKHSL:

[leit xpok mMiACYMOBY€E 3arajibHi MpOAaxki, 3A1MCHEHI MIOTHUXHA. THXICHb
nounHaeTbest B moHeAUTok o 00:00 1 3akiHuyeThcs B Heaumo o 23:59:59. Twxkni
no3HaudeHi BiJ 1 g0 53, BIAMOBIAHO 10 IXHBOT MO3UIIIT y (PIHAHCOBOMY POIll Mara3uHy.
diHaHCOBHUI pIK MOYMHAETHCS 3 1-ro ymcaa micsams s ¢piHaHCOBOTO poky. Lle He
000B's13k0BO TIOHEeATOK. Homep THXKHSI MOXHa po3paxyBaTH 3a Takow (HOpMYJIOIO
(Hamam npukiagum anroputMmiB OyAyTh mpencraBieHl y Burisgl SQL komy st

Kpamioro po3yMiHHS):

select case when
date_diff('day',cast(date_trunc('year',cast(d.calendar_week_start as date)) as date),
cast(case when cast(extract(year from cast(d.calendar_week_start as date))as
bigint) = cast(extract(year from date_trunc(‘'week’,cast(d.calendar_week_start as
date)))as bigint) +1
then date_trunc('month’,cast(d.calendar_week_start as date))
else date_trunc(‘week',cast(d.calendar_week_start as date))
end as date)) =0 then 1
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else (date_diff(‘day',cast(date_trunc('year',cast(d.calendar_week_start as date)) as
date), cast(case when cast(extract(year from cast(d.calendar_week_start as date))as
bigint) = cast(extract(year from date_trunc(‘week',cast(d.calendar_week_start as
date)))as bigint) +1
then date_trunc('month’,cast(d.calendar_week_start as date))
else date trunc(‘week',cast(d.calendar_week_start as date))

end as date)) / 7 ) +2 end as week _number

ne nara [d.calendar week start] — e mara, cKopodeHa 0 MOYATKy KaJCHIApHOIrO
TKHs (moHenuiok): date trunc('week', [date]).

JlaH1 3aMOBJIEHHS MOTPIOHO OyJie MpaBUILHO 00’ €/IHATU B TAOJUIIIO AAT, 1100
rapaHTyBaTH, IO JKOACH TWXKACHH HE OyJe NpPONYIIEeHO, SKIIO BIACYyTHI JIaHi
3aMOBJICHHS. Y HACTyIHUX TPHUKIANax KaJeHIApPHUA PIK BUKOPHUCTOBYETHCS SK

(1HaHCOBH PIK.

create table mv_analytics_agg_order_history as
SELECT distinct
cast(d.calendar_week_start as date) as week_start
,cast(extract(year from cast(d.calendar_week_start as date))as bigint) as year, case
when extract(month from cast(d.calendar_week_start as date)) in (1,2,3) then 1
when extract(month from cast(d.calendar_week_start as date)) in (4,5,6) then 2
when extract(month from cast(d.calendar_week_start as date)) in (7,8,9) then 3
when extract(month from cast(d.calendar_week_start as date)) in (10,11,12) then 4
end as quarter, case
when date_diff('day’,cast(date_trunc('year',cast(d.calendar_week_start as date)) as
date), cast(case when cast(extract(year from cast(d.calendar_week_start as date))as
bigint) = cast(extract(year from date_trunc(‘week’,cast(d.calendar_week_start as
date)))as bigint) +1
then date_trunc('month’,cast(d.calendar_week_start as date))

else date_trunc(‘'week’,cast(d.calendar_week_start as date)) end as date)) = 0 then 1
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else (date_diff(‘day',cast(date_trunc('year',cast(d.calendar_week_start as date)) as
date), cast(case when cast(extract(year from cast(d.calendar_week_start as date))as
bigint) = cast(extract(year from date_trunc(‘week',cast(d.calendar_week_start as
date)))as bigint) +1
then date_trunc('month’,cast(d.calendar_week_start as date))
else date_trunc(‘week',cast(d.calendar_week_start as date)) end as date)) / 7)) +2
end as week _number,
row_number() over( order by d.calendar_week_start asc) as row_number,
count(distinct case when d.calendar_week_start < cast(getdate()as date) then
o.order_external _id else null end) as number_of_orders,
case when d.calendar_week_start < cast(getdate()as date) then
case when sum(o.line_value_including_tax * o.line_item_qty) is null then O

else sum(o.line_value_including_tax * o.line_item_qty) end
else0end as total value

from analytics_datasets.dates d

left join (select * from order_coredata_table where line_item_timestamp <
date_trunc('day',cast(getdate() as date))) o on cast(
date_trunc('day',o0.line_item_timestamp) as date) = cast(d.the date as date)

where d.calendar_week_start > (select max(calendar_week_start) from
(select d.calendar_week_start, count(distinct o.order_external _id) count
from analytics_datasets.dates d
left join order_coredata_table o on cast( date_trunc('day’,0.line_item_timestamp) as
date) = cast(d.the_date as date)
where d.the_date < cast(getdate() as date)
group by d.calendar_week_start order by calendar_week_start ) a where count = 0)
and d.the_date < date_trunc(‘week’,dateadd('year',1,getdate()))

group by d.calendar_week_start

Ile mae npu3BecTH a0 Takoi Tabyuil (Hanpukiaaza, Tadmuis 2 —

Mv_analytics_agg_order_history):
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Homep poky |lata nouarkyHomep AOcomoTauit KimbkicTe  (3aranbpHa

THXKHS TUKHS HOMED PSAIKA MPOJAXiB  [BapTICTh
IPOJaKiB

2022 1 ciuns 2022 1 1 90 421.06
POKY

2022 8 ciuns 2022 50 219.48
POKY

2022 31 rpygas 52 52 105 1328.72
2022 poky

Howmep poky: 11e pik moyaTky (hpiHAaHCOBOI'O POKY.

,Z[aTa IIOYaTKy THIKH:A: OIC AaTa HOHGIIiJIKa ObOI'0 THIXKHA.

AOCOTIOTHHM HOMEp psaKa: Ie MPOCTO HOoMep psaaka Tabmuill. ToOto He

CKHMJIA€ThCSI KOXKEH PIK

3aranpHa BapTICTh MPOJAXKIB: 1€ CyMa BapTOCTI BCIX 3/IIHCHEHUX TIPOJIAXKIB.

KinbkicTh mpoJaxiB: 1€ KUIbKICTh PO3MIIIEHUX 3aMOBJICHbD.

Kpoxk 2 Po3paxyHOK T€HAEHIIIi Ta CE30HHOCTI:

Ha nipomy kpoiii Mu HaMaraeMocsi MOP1BHATU 3HAYEHHS TPEH/IIB 13 ICTOPUYHUMHU

MOKAa3HUKAMHU MPOAaXiB 3a THXKIACHB 32 THXKHEM 1 12-MICSIYHUM MPOTHO30M.

BuxopuctoByroun 12-micsiuHUM OIS, OOUUCITIOETHCS:

BuxopuctoBytoun TaONMIIO CYKymHOI BapTOCTI 3aMOBJIEHHS [0 THXKHSX,

OOYHUCHIOETBCS 4-TUXKHEBE KOB3HE CEPEIHE I KOXKHOTO ICTOPUYHOTO THIKHA,

BUKOPHCTOBYIOUHM 3HAYEHHS MK 2-TH)KHEBUM JIaroM 1 1 -TH)KHEBUM BUIIEPEIKCHHSIM,

PO3IJIEHUM Ha 3MIHHY LTy PI3HMIIO B POLIl MK KOKHUM THKHEM 1 IOTOYHUM Jiata ,

K, ToOTO

select *, case when week_start< date_trunc(‘week’,cast(getdate() as date))
then cast(AVG ( ALL cast( total value as float) ) OVER ( partition by cast(cast(
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datediff(‘week',getdate(),week_start) as float) / 52 as integer) ORDER BY
week_start , week _number rows between 2 preceding and 1 following) as float )

else null end as moving_average total value,
cast(cast( datediff('week',getdate(),week_start) as float) / 52 as integer) as k
from mv_analytics_agg_order_history ) a

order by week_start;

BukopuctoBytoun 1€l CTOBIELb KOB3HOIO CEPEAHBOrO, OOYMCIIOETHCS
LEHTPOBAHE KOB3HE CEPEJHE JJIsi KOXKHOIO ICTOPUYHOIO THXKHS, BUKOPUCTOBYIOUU

rnmoToysHe Ta 1 HACTYIIHC KOB3HC CCPCIHE!

create table mv_analytics_agg_order_history _moving_avgs as
SELECT

*

,(moving_average_total value + (lead(moving_average_total value)
over (partition by k order by week_start) ))/2 as
centred_moving_average_total value

from (

select *, case when week_start< date_trunc(‘week’,cast(getdate() as date))
then cast(AVG ( ALL cast( total value as float) ) OVER ( partition by cast(cast(
datediff(‘'week',getdate(),week_start) as float) / 52 as integer) ORDER BY
week_start , week _number rows between 2 preceding and 1 following) as float )

else null end as moving_average_total value
,cast(cast( datediff(‘week',getdate(),week _start) as float) / 52 as

integer) as k

from mv_analytics_agg_order_history ) a

order by week_start;

Tabnui npomixkHUX pe3ynbTaTiB (Tadmuus 3 —

Mv_analytics_forecasting_history).



Tabaums 3 — Mv_analytics_forecasting_history
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Howmep|/lata  |[Homep|AGcomroTHPi3HUI 11i10T0 3aranpHa (3aransHe |[[[eHTpoBaHe
POKY [MOYATKY THXHS [Mid HOMEp [POKY JI0 BapTICTh [BHAYCHHS [KOB3HE
THKHS psaaka MOTOYHOI 1aTH, IPOAAXKIB [KOB3HOTO [CEPEIHE
Kk CepeIHHOTOBHAUCHHS
2022 |1 ciuns (1 1 -1 421.06 [320.27878 302.2373...
2022
POKY
2022 8 ciuns -1 219.48 284.196... [259.27458
2022
POKY
2022 31 52 52 0 1328.72 |1538.73342(1219.34581
rpyIHS
2022
POKY
BukopucroByroun IIeHTpOBaHI KOB3HI CEpEIHI 3HAYEHHS, MU Temep

OOYHMCITIOEMO HAXWJI 1 IEPETHH JIHIN TPEH Ty [INX 3HAUYCHbD:

create table mv_analytics_forecasting_trend as with trend_line as (

SELECT K, slope_no_orders, slope_value, y_bar no_orders_max —

(x_bar_max * slope_no_orders) as intercept_no_orders, y_bar_value_max —

(x_bar_max * slope_value) as intercept_value

FROM (select distinct k, sum((x-x_bar) * (y_no_orders-y_bar_no_orders))

over (partition by k) / sum((x-x_bar) * (x-x_bar)) over (partition by k) as

slope_no_orders, max(x_bar)over (partition by k) as x_bar_max,

max(y_bar_no_orders) over (partition by k) as y_bar_no_orders_max, sum((x-

x_bar) * (y_value-y_bar_value)) over (partition by K) / sum((x-x_bar) * (x-x_bar))
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over (partition by k) as slope_value, max(y_bar_value) over (partition by k) as
y bar_ value _max

from (SELECT row_number as X, k, avg(row_number) over (partition by k
order by week_start rows between unbounded PRECEDING and unbounded
following) as x_bar, centred_moving_average no_orders asy_no_orders,
avg(centred_moving_average no_orders) over( partition by k order by week_start
rows between UNBOUNDED PRECEDING and unbounded following) as
y _bar_no_orders, centred_moving_average total value asy value,
avg(centred_moving_average total value) over(partition by k order by week_start
rows between UNBOUNDED PRECEDING and unbounded following) as
y bar_value from mv_analytics_agg_order history _moving_avgs where

week_start < date_trunc(‘week',cast(getdate() as date)))))

Lle nae 3Ha4YeHHS HAXWJy Ta NEPETHHY JIHIA TPEHOYy, AKl BUIIISIATUMYTh,

Hanpukian (Pucyrok 2).

== total_value == trend_value
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Pucynok 2
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SIkuii MOXe pPO3paxyBaTHUCh U1l KOXXHOTO ICTOPHUYHOTO THXKHS, a Temep
MPOTHO30BAHOTO THXKHS. Pi3HUIIA B ICTOPUYHMX JTAHUX MDK (PAKTUYHUM 3HAYCHHSM 1
JIHIEIO TPEHAY BKa3Y€ThCS SIK 3HAUEHHSA CE30HHOCTI (MOXe OyTH MO3UTUBHMM a00
HETaTUBHUM ).
[le mae mpu3BecTH 10 TaOIUII, sIKa MICTHTB Taky iH(opMmartito (Tadmus 4 —

Ce3onHicTh THKHIBTa0mums 4).

Taoauug 4 — Ce30HHICTh THKHIB

> = > :5 O A
e o 2 % an =
o - S Hlw o ® oS so A
= 2|2 85 5 B2 E|Z E 5|2 o ¢ EE B
) c =12 |8 =2 |8 & ¢|5 -= = T X 93 F
2 |E /2|8 8|E g E|€ B|E & 85§ 8 & gg ¢
us X 2 < =& 2 &8 B|8 35 €2 £ 8 Fo E
2022 1 ciunsa(l |1 -1 421.06 320.27878 (302.2373...  888.40
2022 3
POKY
2022 B ciuns -1 219.48 [284.196... 259.27458...
2022 214.29
poKy 197000
781323
2022 31 52 b2 0 1328.72[1538.73342(1219.34581... [102.29
rpyaHs o 38576
2022
POKy

IaTerpamis 3 Apache Spark: 3a6e3neuenns B3aemonii i3 Apache Spark mis
e(peKTUBHOT 00pOOKH Ta aHATI3y TaHUX Ha PO3IMOALICHOMY KjacTepi.

Kpoxk 3 Po3paxyBatu cepeiHIO CE30HHICTb:
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BukopuctoBytoun po3paxoBaHi 3HAYEHHSI CE30HHOCTI MJisi BCIX ICTOPUYHHUX

JaHUX ITOPAOKY, IIOTIM OOYMCITIOETHCS CCPpCAHE 3HAYUCHHSA CE30HHOCTI JJIA KOZKHOI'O

THXHS poKy. Hanpuknan:

create table mv_analytics_average_seasonality as

select week _number, avg(seasonality value) as avg_seasonality value

from mv_analytics_forecasting_trend

where week_start < date_trunc(‘week’,cast(getdate() as date))

group by week _number;

V pe3ynbTaTi Mae BuiiTH HacTymnHa Tabuis (Taommi 5).

Tabnuns 5 — CepeHsi CE30HHICTD

Homep tmxHs CepenHsi BapTICTh CE30HHUX NPOAAXKIB
1 177.8939852546423

2 -852.6013331661761

53 -139.52665158699438

Kpoxk 4 CTBOpeHHS! NOTUKHEBUX MTPOTHO31B:

Tenep, BUKOPUCTOBYIOYM TPEHJ 1 CE30HHICTh, CIPOTHO30BYETHCS MaMOyTHI

3arajbH1 THYKHEBI TPOJIAXK1, TAPAHTYIOYH CYTO MO3UTHBHI IPOTHO3H.

create table mv_analytics_order_predictions as

SELECT ft.*, s.avg_seasonality value, case when ft.trend_value +

s.avg_seasonality value >= 0 then ft.trend_value + s.avg_seasonality value

else 0 end as prediction_value

FROM mv_analytics_forecasting_trend ft

left join mv_analytics_average seasonality s on ft.week _number=

s.week _number

order by week_start;
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I{e mae nmpu3BecTH a0 TaOJMII, TKa MICTUTh TakKy iH(popmarrito (Tabuis 6).

Ta6muis 6 — [Iporao3oBana BapTICTh MPOAAKIB

Howmep [/lata nouaTtky Howmep BaranbHa [Tennenuis |Ce3onHicTb|[[Iporno3zoBana
POKY  [THXHS THOKHSI BapTICTh (arajibHOi  [IPOJaXiB [BapTiCTh
MpOAaKiB BapTOCTI MPOaXKiB
MPOJIaKIB
2022 |1 ciuns 2022 poky|(l 421.06 1,100 888.40 700
2022 8 ciuns 2022 poky 219.48 11,200 -214.291 867
2022 (31 rpyans 2022 52 1328.72 3,500 102.29 1420
POKY

Kpok 5 O0uuncneHHst nOXUuOKH:

BukopuctoBytouu icTOpUYHI1 1aHi, 00UUCITIOETHCS BEPXHS Ta HUKHS MEXI, K1 3

4acoM 30UIBIIYIOThCS, ISl IPOTHO3Y.

Sxio ot

MIO3HAYa€ CTaHApPTHE BIAXUICHHS h-KPOKOBOTO PO3MOALITY IIPOTHO3Y,

a 0 € 3QIMIIKOBUM CTaHAApPTHUM BIJIXWJICHHSM, TOAl BUKOPHUCTOBYIOTHCSI HACTYIHI

BHUpA3HU.

Ce30HHI IPOTHO3H:

O'h=0'

(h-1)

e k — 111a yacTuHa

[Iporuo3u TeHeHIIi:

ne T — morounuii yac

Lle nae:

Vk+1

—,am— CE30HHMU MePIo/I.

h = GVRX(+p)
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h
VhxX(1+5) %V
O'h =g h (1+T) k+1.

OTxe, HUXKHSL Ta BEpXHS MEXI1 JUisl nepeAadadyeHHs Yy Ha MOMEHT 4acy T + h

. . . h o . .
B1AIIOB1IIHO JOP1BHIOIOTH yica , A€ MHOXKHHK C 3aJIC)KUTH B1Jl MUMOBIPHOCT1 IIOKPHUTTA,

HaIpUKIaJ TPUIYIIICHHS HOPMAJIBHOTO PO3MOLTY 3aymiiKiB gae ¢ = 1,28 nna 80%
1HTEpBaJIIB.
[li 3HaueHHS MOXYTh OyTH OOYHMCIIEHI 3a JIONMOMOTOI TaOIMIIl BUBEICHHS

nporHo3iB (mv_analytics order predictions), HanpuKiIan:

create table mv_analytics_predictions_error as

with residual_stddev as (

SELECT stddev_samp(residual) as residual_sample_stddev

from (SELECT p.week_start, p.year, p.week _number, p.total_value,
p.prediction_value, p.prediction_value — p.total_value as residual

FROM mv_analytics_order_predictions p

where p.week_start < date_trunc(‘week’,getdate()))), multipliers as (

SELECT *, stddev_multiplier_naive _seasonal * stddev_multiplier_drift as
stddev_multiplier

from (SELECT p.week_start, p.year, p.week _number, p.row_number,
p.total_value, p.prediction_value, datediff('week’,getdate(),week_start) +1 as step,
cast(cast( datediff(‘'week’,getdate(),week_start) as float) / 52 as integer) as k, case
when cast(cast( datediff(‘week’,getdate(),week_start) as float) / 52 as integer) >=0
then sqgrt(cast(cast(cast( datediff(‘week',getdate(),week _start) as float) / 52 as
integer) + 1 as float))
else null end as stddev_multiplier_naive_seasonal, case when
cast(datediff(‘'week',getdate(),week_start) +1 as float) * cast( 1 +
(cast(datediff(‘week',getdate(),week_start) +1 as float) / (select
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cast(max(row_number) as float) from mv_analytics_order_predictions where
week_start < date_trunc(‘week',getdate())) ) as float) >= 0 then

sgrt(cast(datediff('week',getdate(),week_start) +1 as float) *
cast( 1 + (cast(datediff('week’,getdate(),week_start) +1 as float) / (select
cast(max(row_number) as float) from mv_analytics_order_predictions where
week_start < date_trunc(‘week',getdate())) ) as float))

else null end as stddev_multiplier_drift

from mv_analytics_order_predictions p))

SELECT p.week_start, p.year, p.week _number, p.total value,
p.prediction_value, case when p.prediction_value — (1.28 * (select
residual_sample_stddev from residual_stddev) *
m.stddev_multiplier_naive_seasonal ) >= 0

then p.prediction_value — (1.28 * (select residual_sample_stddev
from residual_stddev) * m.stddev_multiplier_naive_seasonal )

else 0 end as lower_bound, case when p.prediction_value + (1.28 *
(select residual _sample_stddev from residual_stddev) *
m.stddev_multiplier_naive_seasonal ) >= 0

then p.prediction_value + (1.28 * (select residual_sample_stddev
from residual_stddev) * m.stddev_multiplier_naive_seasonal )

else 0 end as upper_bound, getdate() as forecast_run_timestamp,
case when extract (dow from getdate()) = 1 then 'Mon' when extract (dow from
getdate()) = 5 then 'Fri’

else null end as forecast_run_day

from mv_analytics_order_predictions p

left join multipliers m on p.row_number = m.row_number

order by week_start;

TyT crioyaTKy 00UHCITIOETHCSI BUOIPKOBE CTaHAAPTHE BiIXUJICHHS 3aJTUIIKIB
ICTOPUYHMX JTaHUX. (3IUIIIOK — 1€ PI3HUIL MK MPOTHO30BAHUM 1 (haKTUIHUM

3HAYEHHSIM).



[ToTim I KOJKHOTO KPOKY IMPOTHO3Y 00YHUCITIOETHCS MHOKHUK

VE X (1+2) xVE+1,

a TIOTIM BEpPXHs Ta HIKHS MEXI.

L{e mae nmpu3BecTy a0 Takoi Tadmwmmi (Tadmus 7):

Tabauis 7 — Mv_analytics _predictions_error
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Howmep |lata Howme Baransna [Tennenuis [[IporanozosaHuxus Bepxns
POKYy  |[OYaTKy |p BapTICTh PBarajbHOl |Ha BapTICTh MEXKa MeKa
TWKHSI  [THDKH [IPOJIAXKIB BapTOCTI  [IPOJIaXKiB  [mepeadadeH nepeadadeH
ui MIPOTAKIB H HS
2022 |l ciuas (1 421.06 (1,100 700 350 1200
2022
POKY
2022 8 ciuns 219.48 (1,200 867 390 1320
2022
POKY
2022 131 52  [1328.72 (3,500 1420 690 1730
rpyaHs
2022
POKY

Lle nacts 3Mory nmoOynyBatu rpadik, mo BigoOpaxarume MaiOyTHINH MPOrHO3

NPOTHO3Y 3 BEPXHBOIO Ta HIKHBOIO MeKaMu, Harpukiaz (Pucynok 3).

Kpok 6 CTBOpeHHS OJICHHUX MPOTHO31B HA HACTYHUMN THXKIEHb:

BukopuctoByrouu gaHi Ipo 3aMOBJICHHS 32 OCTaHHI 6 TUXKHIB, PO3PAXOBYETHCS

CEpeHIi PO3IMOILI MTPOJIAXKiB 3a THK/ICHb.
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[Torim neit npubIM3HUN PO3MOAIT BUKOPUCTOBYETHCS IS PO3MOJLTY

MPOTHO30BAHOT BAPTOCTI MPOJIaXKiB Ha HACTYTHUM THXKJICHD 32 JTHIMH.

== total_value == prediction_value lower_bound upper_bound

40000

30000

20000
\
10000 ﬁ

0 =

2021-01-01 2021-07-01 2022-01-01 2022-07-01

Pucynok 3

create table mv_analytics_forecast week breakdown as
with breakdown as (
SELECT distinct
cast(d.the_date as date) as date
,d.day_name
,case when date_diff('day’,cast(date_trunc('year',cast(d.the_date as date))
as date), cast(case when cast(extract(year from cast(d.the_date as date))as bigint) =
cast(extract(year from date_trunc(‘week',cast(d.the_date as date)))as bigint) +1
then date_trunc('month’,cast(d.the_date as date))
else date trunc(‘week',cast(d.the date as date))
end as date))
=0thenl



else (date_diff(‘'day’,cast(date_trunc(‘year',cast(d.the_date as date))
as date), cast(case when cast(extract(year from cast(d.the_date as date))as bigint)
cast(extract(year from date_trunc(‘week’,cast(d.the_date as date)))as bigint) +1
then date_trunc('month’,cast(d.the_date as date))
else date trunc(‘week',cast(d.the_date as date))
end as date))
/7)+2
end as week _number
,count(distinct o.order _id ) as number_of orders
,cast(sum(o.value_including_tax * o. qty) as float)as total value
from analytics_datasets.dates d
left join order _table o on cast( date_trunc('day’,o0.timestamp) as date) =
cast(d.the_date as date)
where
( d.the_date >= dateadd(‘week',-6,getdate())
and d.the_date <= getdate())
group by d.the date, d.day _name
)
, proportions as (
select distinct
day name
,cast(sum(total value) over (partition by day name) as float) /
cast((sum(total _value) over () ) as float) as proportion_total value

from breakdown

)

SELECT
case when day_name= 'Monday' then week_start
when day_name= "Tuesday' then dateadd('day’,1,week_start)

when day_name= '"Wednesday' then dateadd('day’,2,week_start)



when day_name= "Thursday' then dateadd(‘day',3,week_start)

when day_name= 'Friday' then dateadd(‘day',4,week_start)

when day _name='Saturday' then dateadd('day',5,week_start)

when day_name= 'Sunday’ then dateadd('day’,6,week_start)

end as date

,day_name

,cast(proportion_total value * prediction_value as decimal(18,2)) as

prediction_day value

from (select cast(week_start as date) as week_start,prediction_value from

mv_analytics_order_predictions where cast(week_start as date) =

cast(date_trunc(‘week’,getdate()) as date)) dates

Cross join proportions p

order by DATE

V pesynbTaTi Mae BuiiTH HacTynHa Tabnuis (Tabmuis 8).

Tabmuis 8 — [Iporao3oBana BapTICTh MPOIAXKIB
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[lata Hasga nus [IporHo3Ha BapTICTh
MPOJIaXiB

2022-12-13 [Toneninok 1305.26

2022-12-14 BiBTOpok 737.06

2022-12-19 Hemins 969.53

3.2.2 llloTH:KHEBI, KBAPTAJILHI TAa NOBHI NPOTHO3M

1106 po3paxyBaTy MPOTHO3 32 BECh PIK 1 MOPIBHATH HOTO 13 3arajJbHUM 00CATOM

MIPOJIAXKIB 3a TIOTIEPEHIN PIK, CIOYATKY 00’ €THYIOTHCS Ta MiICYMOBYIOTHCS 3aralibHi

Hponaxci 3a MI/IHy.TIi TH)XHI TTOTOYHOTO POKY Ta HpOFHOBOBaHi 3HAYCHHA TWXXHA OJIA

PELITH POKY.
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[ToTiM 11€ MOKHA MOPIBHATHU 3 arpErOBAaHUMH CYMaMHU 3a MOIEPEIH] POKH.

SELECT *, full _year total — lag(full_year total) over (order by year) as
absolute_growth, ((full_year_total — lag(full year_total) over (order by year))/
lag(full year_total) over (order by year)) as percentage_growth

from (SELECT year, cast(sum( combined_year forecast) as decimal(18,2))
as full_year_total

from (SELECT *, case when week_start < date_trunc(‘week',getdate())
then total value

when week_start >= date_trunc(‘week',getdate()) then prediction_value

else NULL

end as combined _year forecast

from mv_analytics_predictions_error)

where year <= extract(year from getdate()) group by year)

order by year;

PesynbTatom 1iporo Mae O0ytu, Hampukian (Taomuis 9).

Tabmuus 9 — [Iporno3yBanHs 3a pokamMu

Pik 'Ycboro 3a pik AOcomtoTHE piuHe  [PiUHUI NPUPICT Y
BpPOCTaHHS B1JICOTKaX
2020 109323.43
2021 2818597.94 2709274.51 24.78219453963345
2774
2022 4430671.92 1612073.98 0.571941800255484
469

100 obuucnuTy KBapTaibHI MPOTHO3M, 3arajibHy CyMy 00’ €THAaHHUX 3arajibHHUX

MPOJIAXKIB 32 ICTOPUYHI THXKHI B TIOTOYHOMY POIIl Ta MPOrHO30BaH1 3HAYEHHS THXKHS



48
JUIsL PEIITH POKY arperyerbcs 3a KBaprajamu (HaBeleHi 3a ()IHAaHCOBUM POKOM

oprasizariii) 1 mjacyMoByeTbcs. Hampukia:

SELECT *, quarter_total — lag(quarter_total) over (order by quarter) as
absolute_growth, ((quarter_total — lag(quarter_total) over (order by quarter))/
lag(quarter_total) over (order by quarter)) as percentage_growth

from (SELECT quarter, cast(sum(combined_year forecast) as decimal(18,2))
as quarter_total, case when quarter < case when extract(month from getdate()) in
(1,2,3) then 1

when extract(month from getdate()) in (4,5,6) then 2

when extract(month from getdate()) in (7,8,9) then 3

when extract(month from getdate()) in (10,11,12) then 4

end then 'historical’

else ‘forecast’ end as historical or forecast

from (SELECT *, case when extract(month from week_start) in (1,2,3)
then 1

when extract(month from week_start) in (4,5,6) then 2

when extract(month from week_start) in (7,8,9) then 3

when extract(month from week_start) in (10,11,12) then 4

end as quarter, case when week_start < date_trunc(‘week’,getdate()) then
total value

when week_start >= date_trunc(‘week',getdate()) then prediction_value

else NULL

end as combined_year forecast

from mv_analytics_predictions_error

where year = extract(year from getdate())

order by week_start)

group by quarter
) order by quarter;



e npusBoauTh 10 BuxigHoi Tadbmumi (Tadmus 10).

Tabmus 10 — KBapransHi Tporao3u
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KBapran 3araJbHUI [cTopuunmit abo |AGcomoTHE Pianuii npupict
00CsIT MPoAaXKiB [IPOTHO3 [pIYHE 3pOCTaHHSAy BiJICOTKaX
3a KBapTal
1 1146717.38 1CTOPUYHUI
2 1119910.71 ICTOpUYHUIN -26806.67 -
0.023376876000
606182
3 1117678.16 ICTOpUYHUI -2232.55 -
0.001993507143
082862
4 1046365.67 MIPOTHO3 -71312.49
0.063804136604
047089

3.2.3 LloTH:KkHEeBUIT PEUTHHI NPOAAKIB

Jlist oGuKCIIeHHs] peUTHUHTY MPOoAaXiB 3a ocTaHHl 20 THXHIB, MO-TIEpIle, JaHl

PO 3aMOBJICHHA arpCryroTbCs 3a THXXHAMMU.

[Totim octanHi 20 THXXHIB YNOPSIAKOBYIOTHCSA 3a MIJCYMKOBHM 3arajJbHUM

3HaueHHAM desc, 100 OTpUMAaTH paHT | sIK TUXKIEHb 13 HAWBUIIUM 3arajibHUM 00CsIToM

poIaxiB, a 20 — 3 HAMHHKIHM.

with totals as (
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select DISTINCT d.calendar_week_start, count(distinct o.order_id) as

total_orders, cast(sum(o.line_value_including_tax * o.line_item_qty) as
decimal(18,2))as total value

from analytics_datasets.dates d

left join order o on cast(date_trunc(‘day’,o.line_item_timestamp) as date) =
cast(d.the_date as date)

where d.calendar_week_start >= date_trunc(‘week',dateadd(‘week’,-
21,getdate()))

and d.calendar_week_start < date_trunc(‘week',getdate())

and o.line_item_timestamp >= date_trunc(‘week',dateadd(‘week’,-
21,getdate()))

and o.line_item_timestamp < date_trunc(‘week’,getdate())

group by d.calendar_week_start

order by d.calendar_week_start)

SELECT *, rank() over ( order by total value DESC) as RANK

from totals order by calendar week_start

Buxigna tabmuis ajs 1poro Burisgaae tak (Taommms 11).

Tabmuig 11 — Peittuar npoaaxis 3a 20 THXKHIB

[TouaTok THXKHS Bcroro 3amoBieHb  [3aranibHa BapTicTh  |PaHT
2022-07-26 2380 87562.34 3)
2022-08-02 2435 86394.57 8
2022-08-09 2237 77255.86 20
2022-12-06 2168 85295.05 10

3.2.4 IIpodinoBaHHs KJIIE€HTIB
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Jlns ipoditoBaHHS KIIIEHTIB CIIOYATKY TPYMYIOThCS JaH1 3a KOPHUCTyBadyaMH,
BU3HAUYAETHCSI HAWCTapIIMM Ta HaWHOBIIIMM 4Yac 3aMOBJEHb s KOXXHOIO
KopuctyBaua. Jlami OOYHCIIOIOTHCS PI3HI METPHUKH, TaKi SIK 3arajibHa KUTbKICTb
3aMOBJIEHb, CyMa BapTOCTI 3aMOBJIEHb, KUIBKICTh 3aMOBJIEHb 3a OCTaHHI KBapTalu
TOIILIO.

Jlns arperaiiii Ta BUSHAYCHHs PI3HUX XapaKTEPUCTHK JJII OKPEMUX CETMEHTIB
KOpHCTyBaul GUITPYOThCS 32 YMOBaAaMHU CETMEHTY, BU3HAYAETHCS IXHS aKTHBHICTD Ta
JIOSUTBHICTB, PO3PAXOBYETHCS CEPEIHIO BAPTICTh Ta KIJIBKICTh 3aMOBJIEHB, (POPMYETHCS
CHMCOK HaWMOMyJISIPHIIINX TOBapiB Y CEIMEHTI Ta aHAJI3Y€ThCs MEpIIe 3aMOBJICHHS
JUIsL KO>)KHOTO KOpPHUCTyBaya y CerMeHTi. [[Jisi 1[bOro BHUKOPHCTOBYETHCS arperairo
TaHuX, (PUTHTpallist 32 IEBHUMHA YMOBAaMU Ta PO3PAaXyHKH XapaKTEPUCTUK JJIS1 KOKHOTO
CErMEHTY, 00 MIAroTyBaTH JlaHl JJIg TOJajibInoi oOpoOku abo aHamizy BeO-
nonatkoM. Lle qormomarae 3po3yMiTu Ta Kjaacu(piKyBaTH KOPUCTYBayiB 3aMOBJIEHb IS
BXKMBAHHS MMOJIAJIBIINX 3aX0/11B 200 BUPOOJICHHSI CTpaTeriii Oi3Hecy.

KopuctyBaui po30uBarOThCs Ha TPU KaTEropii: akTUBHI, JIOSUTHHI Ta KOPUCTYBaYi
1] PU3UKOM B 3aJIEKHOCTI BiJl 3arajibHOi BapTOCTI iXHIX 3aMOBJIEHb: BUCOKOLIIHHUMA,
CEPEIHbOIIIHHUN Ta HU3BKOIIHHUNA CETMEHTH. BUKOHYIOThCS pi3HI 00UMCIEHHS, TaKl
K KUIBKICTb 3aMOBJIEHb, CEpPEOHIA Yac MIK 3aMOBJICHHSIMH, CEpEeAHil o0csr
3aMOBJICHHS Ta 1HIII METPUKH JJIsl KOKHOTO cerMeHTy. Kpim Toro, kiacuikyroThcs
KOPHUCTYBaul SIK aKTUBHI, JIOSUTbHI UM 1] PU3UKOM HAa OCHOB1 1XHBHOi aKTUBHOCTI Ta
THIITUX TTOKA3HUKIB.

Takoxx xopucHuUM OyJe MOIIYK TOMN ITSITH HAUMOMYJISIPHIIINX MPOIYKTIB, SIK1
KyIOylOTh KJIIEHTH B CerMeHTi. J[Jii KOXXHOTO CerMeHTa OOYMCIIOETHhCS 3arajibHa
KUIBKICTh KJIIEHTIB Y I[bOMY CETMEHTI, SIKi 3pOOMJIM MNpUHAWMHI OJHE YCIIIIHE
3aMOBJICHHS JIJIs1 KO)KHOTO MIPOAYKTY HA MOMEHT 3aIlyCKy JO0JaTKy. 3arajbHi BUTpPATH
Ha KOKCH MPOIYKT 32 CErMEHTAMH TaKOX PO3PaXOBYIOTHCS 3a CYMOIO BapTOCTI
NPOAYKTY BKIIIOUAIOYM TIOJATOK TOMHOXXCHHH Ha KIUIBKICTh TO3WINA MPOIYKTY.

[IpoaykTH BHOPSIAKOBAHO IJIsi KOXKHOTO CEIMEHTa 3a 3arajlbHOI0 KIJIBKICTIO
OKpEMUX KIIIE€HTIB 32 CIIAJaHHSIM, a MOTIM 32 3araJIbHUMHU BUTPAaTaMu 3a CHaJaHHAM. |

— PEWUTHHT, HaJaHUI MPOAYKTY 3 HAHOUIBIIOI KIIBKICTIO KIIEHTIB, SIKI MpUAOAIH
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tomo. II’sTh Hallkpamux MPOAYKTIB 30epiraroThCs, a TaKOX HATAIOThCA IXHI
11eHTU(IKATOPH Ta HA3BU. Y pasi HIYMET B OYIb-SIKOMY 3 MICLIb IIepeMarae mpoaykKT 3
HANOUTBIINM JT0XOA0M.

JUJIsi KOKHOTO 3 I’STH HAWNOMYJSIPHIIIMX MPOJIYKTIB Y KOKHOMY CErMEHTI
KUTBKICTh KJIE€HTIB, SKI 3MIMCHIIIM TIOKYTIKY, HaJla€ThCSA SK BIJICOTOK BiJ 3arajibHOI
KUTBKOCTI KJIIEHTIB Y IIbOMY CETMEHTI.

[IpoBimHMI MPOAYKT JUIi CErMEHTAa BHM3HAYAETHCS SK HAWMOIIMPEHIIIHMA
MPOIYKT, SIKAH KyIMYIOTh Y TIEPIIOMY MTOPSIIKY KJII€EHTH B CETMEHTI. TakuM YiHOM, IS
KOXXHOTO CEIrMEHTa MiIPaxOBY€EThCS KIJTBbKICTh OKPEMHX KIIIEHTIB Ha TPOIYKT, 3 iXHIM
MIPOBIIHUM TIPOYKTOM SIK LIel mpoayKT. KpiM Toro, 3arajibHi BUTpaTH Ha MPOAYKT Y
IIUX TIOKyIKax IIepPIIOro 3aMOBICHHS MiACYMOBYIOThCS. IloTiM  mpomykTh
BIIOPSIKOBYIOTHCA 32 I1€10 3arajbHOI0 KUIBKICTIO KIIIEHTIB 3a CIIaJIaHHSM, a TOTIM 32
CHaJaHHAM 3arajibHUX BUTpaT. Halikpamuii mpoayKT — 1e TOH, KUl Mae HalOLIbITy
KUIBKICTh KIJIIEHTIB 1 € OCHOBHMM NPOJAYKTOM, 1 B pa3l HIUMEI MICIA TOro, SIK YCI
MPOIYKTH TEPIIOT MOKYNKHA OOYHUCITIOIOTHCS NIl BCIX KJIIEHTIB Yy CETMEHTI, BUTPAE

MPOAYKT, SIKUM NPUHIC HAUOLTBIINNA TOX1]I.

3.2.5 Xmapa cJiB

CTBOpEHHST XMapH CJIiB — I1€ CKJIQIHHUI MPOIIEC, 10 BKIIOYAE AEKiIbKa eTalliB.
[Tepu 3a Bce, Ha3BM TOBapiB MPOXOAATH Yepe3 Mmpoiiec "caniTapizaiii” s BUIAICHHS
HeOa)kaHMX CUMBOJIIB a00 3HaKIB, a TAKOXK JIs cTanaapTu3aiii popmary. [licis mporo
BOHU PO30MBAIOTHCS HA OKPEMI CII0Ba 00 TOKEHH, SIK1 CTaIOTh YACTUHAMU XMAapH CIIiB.

CTBOpEHHS XMapH CJIIB BKJIIOYAE aHAIII3 TEKCTY, BUAUICHHS YHIKAJIbHUX CIIiB Ta
ixHpoi wacToTH BX)UBaHHI. OpHak 1€ Jauiie nepmuid Kpok. s BUSABICHHS
MOBTOPIOBaHUX CIiB, 3acTocoByeThcsi Stanford NLP (Natural Language Processing).
[leit iHCTpyMEHT jJomoMara€ BHUSIBUTH HE JIMIIE YacTOTy, a W KOHTEKCT, B SKOMY
BUKOPUCTOBYETHCS KOXKHE CJO0BO. Ha OCHOBI IIhbOTO aHali3y BHOKPEMITIOIOTHCS
KJIFOYOB1 CJIOBa 4M (Ppas3u, siKi HaW4acTillle 3yCTPIYarOThCsA Y Ha3Bax TOBApiB, MIO

CTaHOBUTbH OCHOBY JIJIsl CTBOPEHHSI XMapH CIiB.
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Takuil aHami3 jgomomarae Bi3yali3yBaTH YacTOTHICTh CIIB y (oOpMI XMapu
(Pucynok 24), ne Oinbmn yacTi cioBa abo (pa3u BimoOpaXkarOThCs OUTBIIMMH 32
pO3MipOM, HAJAIOUM IIBUAKUN y3araJbHEHWW OTJISA TEMaTUKH a0 MOMYyJIIPHUX

MO3UIII TOBapIB.
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Pucynok 4

3.2.6 Ton kaaiimoep Ta ¢osutep, myBep Ta meiikep (ref. Top Climber and

Faller / Movers and Shakers)

3a ocTtaHHl 2 THXHI, TOOTO 3a ocTaHHI 14 &HHIB PO3paxOBYEThCS 3arajbHa
KUIBKICTh TPOJAHUX OJWHHIIL TOBApPY 3a TWIXKICHb IJIsi 3aMOBJIEHb 31 CTaTyCOM
“crimaueHo”. Takok pO3paxOBYEThCsl 3arajibHa BapTICTh IIMX 3aMOBJICHb Ha OJIUH
MPOAYKT 3a THXKJEHb. Lle He 0OMeXy€eThbCsl MPOyKTaMHu, SIK1 “AOCTYIHI JIUIIIE 3apas.
JIJ1st KO)KHOTO THIKHS MPOJAYKTH PAHXKYIOThCS 32 KUTBKICTIO MPOJAAHUX OAUHUITH
3a CHaJaHHsM, TOTIM 3a BapTICTIO 3a CHaJaHHSAM, a MOTIM 3a KUIBKICTIO OKPEMHUX

3aMOBJICHbB 34 CIIaAaHHAM.
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Jlns BCiX IMX TPOJAYKTIB JaHI arperyroThes, 00 MiJICYMyBaTH 3arajibHy
KUTBKICTh TIPOJIAaHUX TOBAPIB 1 3arajibHy BapTICTh YCiX IXHIX 3aMOBJICHb. 1{i 3HaueHHS
HA/IAI0Th 3arajbHi MiICyMKH.

Cnucok npoaykTiB oOMexyeTbest 10 HalKpamiMu NpOAYKTaMHU 32 TOTOYHHIMA
THKJIeHB. J{J1s IIUX MPOYKTIB TAKOK HABEACHO IXHIO MO3HUIIIIO 32 OCTAHHIM THXKICHb.

Jnsa mponykriB, ski Oynu 3a Mexxkamu Tom-10, iXHI PAIKM HE3AIEKHO
arperyroThcs, o0 MiJICYMyBaTH 3arajibHy KIJIbKICTh IIPOJIaHUX TOBAPIB 1 MIJICYMyBaTH
3arajbHy BapTICTh LIMX 3aMOBJIEHb. L1 3HaU€HHS HAJal0Th 3arajibHi 3Ha4eHHs “‘THII”.

3mina no3utii aig 10 HalmonyJISpHIMIUX MPOAYKTIB OOUUCIIOETHCS SIK TTO3UIIIS
3a OCTaHHIN TIKJEHb MIHYC TO3MIlS TOTOYHOrO TWKHA. Tak, Hampukiam, s
MPOAYKTY, SKUA MUHYJIOTO THXKHSI 3aiiMaB MO3UIIII0 9, a IIbOTO TUXKHA — 4, oro 3MiHa
MO3UIIii CTAHOBUTUME +3.

[IpomykTH, sSIKi € HOBUMH IHOTO TWIKHS, HE MAIOTh TOIMEPEAHBOI IMO3HIIIT
MUHYJIOTO THXKHS, TOMY iX To3ulis 3MiHWIacs Ha “HoBwmii”.

[rHOpyrOUM HOBI MPOAYKTH, pemra 10 HaUMOMyJSPHIMIMX MPOAYKTIB MOTIM
3HOBY PaHXYyIOThCS, ILOTO Pa3y 3a 3MIHOIO MO3UIIIT 3a CTIaJaHHsIM, TTOTIM 32 KUIbKICTIO
MPOJIAaHUX TOBAPIB 3a MOTOYHUN THUKICHB 32 CTaIaHHSIM, ITOTIM 32 3HAUEHHSAM JTOXOIY
3a TIOTOYHMM TWXKJEHb 3a CHaJaHHSM, a MOTIM 3a CMAJaHHSAM KUIbKICTh OKPEMHUX
3aMOBJICHb Ha TIOTOYHOMY THKHI 3a CITaJJaHHSIM.

Jani myBepc (ref. Movers) Ta mieiikepc (ref. Shakers)— e Buxiani gaHi, 1110
MICTATh g 10 HallmomyJspHIIIMX NPOAYKTIB Ha3BYy MPOAYKTY, MO3UIIIHI 3MIHU
MOPIBHSTHO 3 TIOTIEPEIHIM THXKHEM, 3aTalIbHY KIJTBKICTh MPOAYKTIB, 3aMOBJIEHUX IIHOTO

MOTOYHOT'O THIKHA, 1 3aTaJIbHy BapTICTh IIUX 3aMOBJICHb.
3.2.7 MokJIMBOCTI MiANMUCKH
Ile mpu3HaueHo Ui TOro, 00 BUCBITIUTHU ISl KOPUCTYBaudiB MPOIAYKTH, SIKi

KyIye ofHa ocoba Kiibka pasiB. 3HOBY B cnucky Tom 10. Habip nanux ans uporo

OXOILITIOE TPY MICHIII.
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Ile ToBapwm, siKi OJIMH 1 TOM caMUW KIIEHT KyIyBaB OlJbIlle OJHOTO pa3y 3a
OCTaHH1 TPH MICSIII.

JIiist iboro (PUTBTPYIOTHCS 3aMOBJICHHSI 32 OCTaHHI TP MICSII, 1 I KOXKHOTO
KJIIEHTa KO’KHOMY 3 MOr0 3aMOBJICHb HAJIA€THCS MOPSAKOBUNA HOMEP 3aMOBJICHHS JJIS
KOKHOT'O TIPOAYKTY.

JUis KOXHOTO KIIIEHTa Ta KOXKHOTO TMPOAYKTY PO3PAXOBYETHCS 3arajibHa
KUJIBKICTh 3aMOBJICHb 1 3arajibHa CymMa BUTpAT.

3aMOBJICHHS TaKOX MPU3HAYAIOTHCS SIK «IIOBTOPHI» a00 «IepIii» 3aMOBJICHHS.
3aMOBJICHHS 3 MOPSJKOBUM HOMEpPOM | € «mepmumM» 3aMOBJIEHHSM, YCl HAcCTYIHI
3aMOBJICHHS € «IOBTOPHUMMI». [IOTIM KUIBKICTh MOBTOPHUX 3aMOBJIEHB 1 MEPUINX
3aMOBJIEHb PO3PaxXOBYEThCA ISl KOXKHOTO KIIIEHTAa Ta HPOAYKTy. BapTicTe mux
NOBTOPHMX 3aMOBJIEHb 1 NEPIIMX 3aMOBJEHb PO3PAXOBYEThCA MJIs KIIEHTA Ta
npoaykTy. [1oTiM BOHU MiJICYMOBYIOTHCS JJIs BCIX KIIIEHTIB, 100 OTPUMATH KUIBKICTh
yCIX 3aMOBJIEHb, KUJIBKICTh MOBTOPHHX 3aMOBJI€Hb, KUIBKICTh NEPIIUX 3aMOBJIEHD,
3arajbHy BapTICTh YCIX 3aMOBJIEHb, 3arajibHy BapTICTh MOBTOPHUX 3aMOBJICHB 1
3arajbHy BapTICTh MEPUIMX 3aMOBJIEHb, YCIX 32 IPOIYKT.

[ToTiM AJ1 KOKHOTO TIPOJYKTY PEHTHHT MOBTOPEHB B BIZICOTKOBOMY BiJIHOIIICHI
OOYHUCHIOETHCS K KUIBKICTh MOBTOPHUX 3aMOBJIEHb, MOAUIEHA HAa KIIBKICTh YCIX
3amoBieHb (* 100). ITpoaykTu BHOPSIKOBYIOTHCS 3a M€K0 YACTOTOH MOBTOPEHB 1
3araJibHOIO BapTICTIO MOBTOPHUX 3aMOBJIEHb, OOU/IBA 3a CIIaJIaHHSIM.

JecsaTh HaWKpanux MPOAYKTIB BiAOOPaXXarOThCA SK JI€CATh HaWKpaIIUX

MOKJIMBOCTEHN MiAIMHUCKH.

3.3 Bizyauizania nanux

PesynpraTom pobotu mporpamu € JSON-daiin, mo MICTUTh 3HAYHUN 0OCAT
JTaHUX, 110 MOXe OyTH IMIIOPTOBaHHWM Ta OOpOOJEHWH B PIZHUX aHATITUIHUX
iHcTpyMeHTax, Takux sk Excel. Ile#i ¢aitn MicTUTh KIHOUYOBY 1H(MOpMALO TIPO

OHJIAWH-TOPTIBIIIO, BKJIFOYAIOYH JIaHI PO 3aMOBJICHHS, KOPUCTYBadiB Ta TOBAPH.
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Hanuii JSON-@aiin terko iMrnopTyeThest Ta 00podisieTbes B Excel, 1m0 103Bossi€

MIPOBOJAWTH PI3HOMAHITHUM aHaNi3 Ta Bi3yaizaliio JaHux. [licias iMmopTyBaHHS

daitny, MOXHa MPOBOJUTH Taki onepaiiii (puc. 5).

quarterd quarterl

forecastvalue name status forecastValue

quarter2

ACTUAL 2060748.7]2023/2024- Q2 (Apr) [acTuaL |

2053244.8[2023/2024 - @3 (Jul)

JacruaL

2048069.1[2023/2024 - Q4 (Oct) |

weekData

forecast

weekForecast

fo f fo fo
17541.18| 17026.53 23148.43 16254.2]

21516.17|

130715.1| 0|

130715.1]

yearForecast saleslastWeek lastWeekOrders yesterdaySales activeCustomers

atRiskCustomers

7726266.2] 0.0 0 0.0 2981

0|

lastWeekCustomers saleslastYearWeek |last20weeksRanking indentCustomerCount

257| 3506.0] 20 34

last: iveCustomers last)

ageOrderValue lastYearAverageOrderValue

57| 15.3) 98.78|

indentCustomersPercen
t

customerindentProfil differentProductssold last7daysAverageSales riskOfLeavingCustomers

o 0.0 of |

PucyHnok 5

last20weeksValues

164524.4]
162346.1
161132.7]
160979.8|
160107.7|
159320.2]
158699.8|
158609.8|
157623.7]
157585.1]
156942.3
156734.1

156340.0|
156053.5
155337.2|
154430.5
152598.9]
152178.2|
58427.4|
0.0]

B Excel € 3Mora cTBoproBaTH pi3HOMAaHITHI 3BITH 3a JIOIOMOTOI0 BOYIOBaHUX

dbyHkii aHamizy gaHux. Jlerko mpoBOAUTH (DUIBTpaIii0o Ta COPTYBAHHS JaHUX JJIS

OTpUMaHHA NOTPiOHOI 1H(OpMaIii.

Li iHCTpYMEHTH y MO€JHAHH]I 3 OTPUMAaHUMH JAHUMHU 3a0€3MeUyI0Th 3pyUHHM

Ta MIBUAKANA aHaIi3

YOPABIIHCHKUX PILIEHb.

JAHUX  OHJAWH-TOPTIBJII

UISE  TPUAHATTS  €(EeKTHUBHUX
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BUCHOBKHA

VY pesynbTati 1i€i poOoTH Oyia po3poblieHa Ta BIPOBA/KEHA CHUCTEMA, sKa
3a0e3nedye HEOOX1THICTh 300py Ta aHai3y JaHWX OHJIAWH-TOPTiBIi. BoHa crporrye
IPOLECH MPUNHATTS YNPaBIIHCHKUX PIIICHb Ta ONTHUMI3Yy€ O13HEC-TIPOIECH 3aBISKU
MO>KJIMBOCTI HIBUJKOTO JTOCTYITY /10 JaHUX.

s pobota cnpsiMOBaHAa HAa BHUBYEHHS aHAJIITHYHOIO Hapajiiyy B Oi3Hecl Ta
pO3po0Ky BeO-0AaTKy AJi 300py, aHali3y Ta Bi3yali3allii JaHUX OHJIAWH-TOPTIBIIL.
OCHOBHUM pe3yJIbTaTOM CTalla CTBOpEHA cHUcTeMa, sika iHTerpye Apache Spark s
00OpOOKM BEJIMKUX OOCATIB JaHUX, IO JAO3BOJISIE 3pYYHHI JOCTYI 10 1HCTPYMEHTIB
aHai3y Ta ONTUMI3AI] JaHUX Y cepl OHIaNH-TOPTIBIII.

VY xoa1 po3poOKu MpoeKTy OyJ0 31MCHEHO:

Posroprannst cepenouma: CHiBCTaBICHHS BUMOT 10 CEpeAOBHINA Ta
posropTanHsi ioro uyepe3 Docker, y ToMy uucni HamamTyBaHHS Ta IHTErparis i3
Apache Spark nis 00poOku Benukux oOCATIB TaHUX.

[IpoexkryBanHs 0a3m JaHMX Ta MoAeHl JaHuX: Po3poOjeHHS ONTHUMaIbHOI
Mojenl 0a3u JaHUX, BIJAMOBIAHOI BHMOTraM Ta 3a0e3ledyeHHs HopMasizalii Ta
onTHUMi3alii HOro CTPyKTypH.

CrBopeHHs1 (YHKIIIOHAIBLHOCTI OOpOOKM Ta aHamizy JaHux: Peamizaris
aIrOpUTMIB OOpOOKHM, arperailii Ta aHami3y BEJIMKUX OOCATIB JAaHUX, IHTETpalis 3
Apache Spark nis BuUKOHaHHS OOYMCIICHD.

Po3pobka i1HTepdeiicy kopucTyBaua Ta Bizyamsamis aaHux: CTBOpeHHs
iHTepdeicy s 3pydyHOTro JoCcTymy 10 (GYHKIIH 0OpoOKHM MaHMX Ta Bizyasizallii
pe3ynbTaTiB y BUTIISI TpadikiB Ta Jiarpam.

TectyBanHsi Ta oliHKa pe3yabTariB: [lpoBeAeHHS TecTyBaHb Ta OILlIHKA
e(heKTUBHOCTI J0JATKY, MiATBEPI>KCHHS BIJIMOBIAHOCTI pe3yJIbTaTiB BUMOTaM.

3aranpHUM PE3yJIbTaTOM POOOTH € po3polieHa cucrema st 0OpoOKH Ta
aHaJi3y JaHUX, 3/1aTHA TpaIloBaTU 3 BEJIUKUMHU oOcaramu iHQopmarllli Ta HajaaTu

KOpHUCTyBa4yaM 3py4HUN ITHCTPYMEHT JUIsl il BAKOPUCTAHHS Ta aHAII3Y.
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OtpuMani pe3yJbTaTd MOXKYTh OYTH BHUKOPUCTaHI JJig TOJIIIICHHS
aHAJITUYHUX 1HCTPYMEHTIB B pi3HUX cdepax Oi3HeCy, a TaKoX IS MOJaJIbIIOTrO

BJIOCKOHAJICHHSI aHAJITHYHUX MOJEJNIeH Ta yIpaBIiHCHKUX PIICHb B OHJIAWH-TOPTIBIII.
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TIOJIATOK A

Kona peanizaunii DataProcessingJob

package dpl.processing.job;

import dpl.processing.model.*;

import dpl.processing.job.context.ProcessJobContext;
import dpl.processing.service.AggregatedDataService;
import dpl.processing.service.spark.IPostgresSparkDataService;
import dpl.processing.utils.ProductUTtils;

import dpl.processing.utils.ScalaUtils;

import dpl.processing.vo.YearChartPoint;

import dpl.processing.vo.holder.ForecastCalculationHolder;
import dpl.processing.vo.holder.ProductDataHolder;

import dpl.processing.vo.wrapper.row.EmptyRowWrapper;
import dpl.processing.vo.wrapper.row.RowWrapper;

import dpl.processing.vo.wrapper.row.SimpleRowWrapper;
import edu.stanford.nlp.pipeline.StanfordCoreNLP;

import lombok.extern.sIf4).SIf4j;

import org.apache.commons.lang.StringUtils;

import org.apache.spark.sgl.Column;

import org.apache.spark.sql.Dataset;

import org.apache.spark.sgl.Encoders;

import org.apache.spark.sgl.Row;

import org.apache.spark.sgl.expressions.Window;

import org.apache.spark.sgl.expressions.WindowSpec;
import org.apache.spark.sgl.types.DataTypes;

import org.springframework.beans.factory.annotation. Autowired;
import org.springframework.beans.factory.annotation.Value;
Import org.springframework.core.io.Resource;

import org.springframework.stereotype.Component;

import scala.collection.Seq;

Import java.io.BufferedReader;

import java.io.lOException;

import java.io.InputStream;

import java.io.InputStreamReader;
import java.math.BigDecimal;

import java.math.RoundingMode;

import java.nio.charset.StandardCharsets;
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Import java.sgl. Timestamp;

import java.time.DayOf\Week;
import java.time.LocalDate;

import java.time.LocalDateTime;
import java.time.Zoneld;

import java.util.*;

import java.util.stream.Collectors;
Import java.util.stream.LongStream;

Import static dpl.processing.constants.PostgresConstants.*;

Import static dpl.processing.utils.DateUtils.*;

import static dpl.processing.utils.ProductUtils.FIRST_ORDER_ID_FIELD;
import static dpl.processing.utils.ScalaUtils.toSeq;

Import static java.time.temporal. Temporal Adjusters.firstDayOfYear;
Import static org.apache.spark.sql.functions.*;

@SlIf4)

@Component

public class DataProcessingJob {
protected static final String WEEK _DATE_FIELD = "week_date";
protected static final String DAY _DATE_FIELD ="day_date";

protected static final String OLDEST_ORDER_TIMESTAMP_FIELD =
"oldest_order_timestamp_5y cut";

protected static final String OLDEST_ORDER_TIMESTAMP_FIELD W_CUT
= "oldest_order_timestamp";

protected static final String JOB_DATE_FIELD = "job_date";

public static final String TOTAL_VALUE_FIELD = "total value";

protected static final String CUSTOMER_TOTAL_VALUE_FIELD =
"customer_total value";

protected static final String TOTAL_VALUE_YEAR_FIELD =
"year_total value™;

protected static final String TOTAL_VALUE_QUARTER_FIELD =
"quarter_total value™;

protected static final String TOTAL_VALUE_60 DAYS FIELD =
"d60_total value";

protected static final String TOTAL_VALUE_90 DAYS FIELD =
"d90 total value";

protected static final String TOTAL_VALUE_30 DAYS FIELD =
"d30 _total value™;

protected static final String TOTAL_VALUE_WEEK FIELD =
"last_week_total value™;

protected static final String AVG_BY_DAY_WEEK FIELD =
"avg_by day week value";



protected static final String YESTERDAY_TOTAL_VALUE_FIELD =
"yesterday _total value™;

protected static final String LAST_WEEK _ORDER_NUMBER_FIELD =
"last_week num_of orders";

protected static final String YESTERDAY_ORDER_NUMBER_FIELD =
"yesterday num_of orders";

protected static final String LAST_WEEK_ANG_ORDER_VALUE_FIELD =
"last_week_avg_order_value";

protected static final String YESTERDAY_ANG_ORDER_VALUE_FIELD =
"yesterday avg_order_value™;

protected static final String QUARTER2_LOWER_BOUND =
"g2_lower_bound";

protected static final String QUARTER3_LOWER_BOUND =
"g3_lower_bound";

protected static final String QUARTER4 _LOWER_BOUND =
"g4_lower_bound";

protected static final String ORDERS COUNT_QUARTERL =
"orders_count_quarter_1";

protected static final String ORDERS COUNT_QUARTER?2 =
"orders_count_quarter_2";

protected static final String ORDERS _COUNT_QUARTER3 =
"orders_count_quarter_3";

protected static final String ORDERS COUNT_QUARTER4 =
"orders_count_quarter_4";

protected static final String ENGAGEMENT _FIRST_TIMESTAMP_FIELD =
"engagement_first_timestamp";

protected static final String ENGAGEMENT _LAST_TIMESTAMP_FIELD =
"engagement_last timestamp";

protected static final String ENGAGEMENT _EVENTS_COUNT =
"engagement_events_count";

protected static final String LAST_30 DAYS_ACTIVE_CUSTOMERS =
"last_30_days active customers";

protected static final String LAST_30 DAYS _LOST_CUSTOMERS =
"last_30 _days lost_customers";

protected static final String RISK_OF_LEAVING_CUSTOMERS =
"risk_of leaving_customers";

protected static final String LOYAL_RISK_OF LEAVING_CUSTOMERS =
"loyal_risk_of leaving_customers";

protected static final String IS_ LOYAL_FIELD ="is_loyal";
public static final String IS_ACTIVE_FIELD ="is_active";
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protected static final String IS_AT_RISK_FIELD ="is_at_risk";

public static final String ORDER_NUMBER_FIELD = "num_of _orders";
public static final String AVG_ORDER_VALUE_FIELD = "avg_order_value";
public static final String ITEMS_NUMBER_FIELD = "num_of_items";
public static final String DIFF_PRODUCTS_NUMBER_FIELD =
"num_of _diff_products”;
public static final String CUSTOMER_NUMBER_FIELD =
"num_of_customers";
public static final String VALUE_FIELD = "value™;

private static final String WEEK_DAY_NUMBER = "day_of week";
private static final String WEEK_NUMBER_FIELD = "week number";
private static final String FORECAST_FIELD = "forecast";

private static final String SPENT_RANK_FIELD = "spent_rank";

private static final String ACTIVE_CUSTOMERS_VALUE =
"active_customers_last year value™;

private static final String TOTAL_CUSTOMERS_VALUE =
"total_customers_last year value";

private static final String ACTIVE_CUSTOMERS = "active_customers";

private static final String AT_RISK_CUSTOMERS VALUE =
"at_risk_customers_last year value™;

private static final String AVG_CUSTOMER_SPEND_VALUE =
"avg_customer_spend_value";

private static final String PRODUCT _IDS = "product_ids";

private static final String FIRST _PRODUCT _IDS = "first_product_ids";

private static final String ONE_ORDER_CUSTOMERS =
"one_order_customers";

private static final String TOTAL_ORDER_NUMBER = "total_order_number";

private static final String ORDER_FREQUENCY _FIELD = "order_frequency";

private static final String ORDER_AVERAGE_VALUE_FIELD =
"order_average_value™;

protected static final String
REPEAT_COUNT _WEEK _BEFORE_LAST FIELD =
"repeat_count_week_before_last";

protected static final String
REPEAT_COUNT_PERCENT_WEEK _BEFORE _LAST FIELD =
"repeat_count_percent_week_before_last";

protected static final String COUNT_CUSTOMERS_FIELD =
""'count_customers";

protected static final String REPEAT_COUNT _FIELD = "repeat_count";

protected static final String REPEAT_COUNT_PERCENT_FIELD =
"repeat_count_percent";
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protected static final String
REPEAT _VALUE WEEK BEFORE_LAST_FIELD =
"week before_last repeat value";

protected static final String REPEAT_VALUE_FIELD = "repeat_value";

protected static final String TOTAL_ORDER_QTY _FIELD = "total_order_qty";

protected static final String
TOTAL_ORDER_QTY_WEEK BEFORE_LAST_FIELD =
"week_before_last_total order_qty";

protected static final String PRODUCT_NAME_ARR_FIELD =
"product_name_arr";

protected static final String CHANGE_FIELD = "change";

protected static final String PRODUCT_POSITION_FIELD =
"product_position™;

protected static final String
PRODUCT_POSITION_IN_WEEK _BEFORE_LAST FIELD =
"week before_last_product_position";

protected static final String TOTAL_VALUE_WEEK BEFORE_LAST_FIELD
= "week before last total value";

protected static final String FIRST_ORDER_VALUE_FIELD =
"first_order_value";

protected static final String TOTAL_FIRST _ORDER_VALUE_FIELD =
"total_first_order_value";

protected static final String LEFT_JOIN = "left™;

protected static final Seq<String> USER_ID_TO JOIN =
toSeq(Collections.singletonList(USER_ID_FIELD));

protected static final Seq<String> ORDER_CUSTOMER_ID TO JOIN =
toSeq(Collections.singletonListtORDER_CUSTOMER_ID_FIELD));

public static final List<String> ORDER_PAID STATUSES =
Arrays.asList("PAID", "PARTIALLY_ PAID", "PARTIALLY_REFUNDED");

protected static final Column ORDER_PRODUCT_JOIN_COLUMN =
col(ORDER_PRODUCT _ID_FIELD)

.equalTo(col(PRODUCT _ID_FIELD));

protected static final Seq<String> PRODUCT_JOIN_COLUMN =
ScalaUtils.toSeq(Collections.singletonL.ist(
ORDER_PRODUCT _ID_FIELD));

@Value("classpath:stopwords")
private Resource stopWords;

@Autowired
protected IPostgresSparkDataService sparkDataService;
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@Autowired
protected AggregatedDataService dataService;

/I public final void startJob() {

Il String sessionName = sparkDataService.getInfoSession().getName();

Il Dataset<Row> orders = sparkDataService.loadBaseTable(sessionName,
"testshop.orders");

Il

Il System.out.printIn(orders.collectAsList());

Il

I}

public final void startJob(ProcessJobContext context) {
String sessionName = sparkDataService.getinfoSession().getName();

LocalDateTime jobDate = context.getJobEntryTimestamp();
log.trace(*"{} job: using '{}' spark session", getJobName(), sessionName);

Dataset<Row> ordersDataSet =
sparkDataService.loadPurchaseDataForOrg(sessionName, context)
.where(col(ORDER_TIMESTAMP).lt(Timestamp.valueOf(jobDate))

.and(upper(col(ORDER_PAYMENT_STATUS)).isin(ORDER_PAID_STATUSES
toArray())))

withColumn(WEEK_DATE_FIELD, date_trunc("WEEK",
col(ORDER_TIMESTAMP)))

WwithColumn(TOTAL_VALUE_FIELD,
coalesce(col(LINE_VALUE_INCLUDING_TAX),
col(LINE_VALUE_EXCLUDING_TAX), lit(0))

.multiply(coalesce(col(ORDER_LINE_ITEM_QTY),
lit(1))).cast(DataTypes.DoubleType)

);

if (log.isTraceEnabled()) {
log.trace("{} job: loaded ORDER dataset with {} rows", getJobName(),
ordersDataSet.count());

¥

AggregatedData aggregatedData = startProcessingData(context, sessionName,
jobDate, ordersDataSet);

ResultData resultData = new ResultData(new Date(), aggregatedData);

dataService.saveData(resultData);
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¥

private AggregatedData startProcessingData(ProcessJobContext context, String
sparkSession, LocalDateTime jobDate, Dataset<Row> ordersDataSet) {
AggregatedData aggregatedData = new AggregatedData();
Column timestampColumn = col(ORDER_TIMESTAMP);

log.trace("{} job: generating card header", getJobName());
Dataset<Row> avgByDayOfWeekData = ordersDataSet

filter(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusDays(7))))
withColumn(DAY_DATE_FIELD, date_trunc("DAY™,
col(ORDER_TIMESTAMP)))
.groupBy(DAY_DATE_FIELD)

.agg(

sum(TOTAL_VALUE_FIELD).cast(DataTypes.DoubleType).as(AVG_BY_DAY _
WEEK_FIELD)

)

select(avg(col(AVG_BY_DAY_WEEK_FIELD)).as(AVG_BY_DAY WEEK_FI
ELD));

BigDecimal last7daysAverageSales = BigDecimal.valueOf(new
SimpleRowWrapper(avgByDayOfWeekData
.collectAsL.ist().get(0)).getDouble(AVG_BY_ DAY _WEEK_FIELD,
0D));
SimpleRowWrapper headerData = new
SimpleRowWrapper(ordersDataSet.agg(

sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE_FIELD),

sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusYear
s(1))), col(TOTAL_VALUE_FIELD)))
as(TOTAL_VALUE_YEAR_FIELD),

sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusDays
(7)), col(TOTAL_VALUE_FIELD)))
as(TOTAL_VALUE_WEEK FIELD),

sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusDays
(1)), col(TOTAL_VALUE_FIELD)))
aS(YESTERDAY_TOTAL_VALUE_FIELD),
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countDistinct(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusYears(1))), col(ORDER_ID_FIELD)))
.alias(ORDER_NUMBER_FIELD),

countDistinct(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(7))), col(ORDER_ID_FIELD)))
.alias(LAST_WEEK_ORDER_NUMBER_FIELD),

countDistinct(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(1))), col(ORDER_ID_FIELD)))
.alias(YESTERDAY_ORDER_NUMBER_FIELD)
).withColumn(AVG_ORDER_VALUE_FIELD,
col(TOTAL_VALUE_FIELD).divide(col(ORDER_NUMBER_FIELD)).cast(Data
Types.DoubleType))
WwithColumn(LAST_WEEK_ANG_ORDER_VALUE_FIELD,
col(TOTAL_VALUE_WEEK FIELD).divide(col(LAST WEEK _ORDER_NUM
BER_FIELD)).cast(DataTypes.DoubleType))
WwithColumn(YESTERDAY_ANG_ORDER_VALUE_FIELD,
Col(YESTERDAY_TOTAL_VALUE_FIELD).divide(col(YESTERDAY_ORDER
_NUMBER_FIELD)).cast(DataTypes.DoubleType))
.collectAsL.ist().get(0));

LocalDateTime lastWeek = jobDate.minusDays(7);
LocalDate yearStart = LocalDate.now().with(firstDayOfYear());

ForecastCalculationHolder forecastCalculationHolder = new
ForecastCalculationHolder(
getWeekData(sparkSession, jobDate, ordersDataSet)
sort(co(WEEK_DATE_FIELD).desc())
dimit(52),
jobDate, yearStart);

List<YearChartPoint> yearData = forecastCalculationHolder.getYearData();

List<YearChartPoint> predictions =
forecastCalculationHolder.getPredictions();

Dataset<Row> weekData = forecastCalculationHolder.getWeekData();

Il day-by-day predictions
log.trace("{} job : Starting calculating predictions for last 6 weeks",
getJobName());

Dataset<Row> last6weeksOrders =
ordersDataSet.where(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.
minusWeeks(6))));
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List<Row> last6WeeksData =
lastéweeksOrders.select(sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE
_FIELD)).collectAsList();

BigDecimal lastéweeksTotal = last6WeeksData.isEmpty() ?
BigDecimal.ZERO : BigDecimal.valueOf(new
SimpleRowWrapper(last6WeeksData.get(0))

.getDouble(TOTAL_VALUE_FIELD, 0.0));

log.trace("{} job : Total for last 6 weeks is {}", getJobName(),
lastéweeksTotal);

Map<Integer, DayData> dataByDays = lastéweeksOrders
.groupBy(dayofweek(timestampColumn).as(WEEK_DAY_ NUMBER))
.agg(sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE_FIELD))
.orderBy(WEEK_DAY_NUMBER)

.collectAsL.ist()
.Stream()
.map(SimpleRowWrapper::new)
.collect(HashMap::new, (map, wr) ->
map.put(wr.getint(WEEK_DAY_NUMBER),
new DayData(BigDecimal.ZERO.compareTo(lastéweeksTotal)

? BigDecimal.ZERO

BigDecimal.valueOf(wr.getDouble(TOTAL_VALUE_FIELD, 0.0))
.multiply(predictions.get(0).getForecast())
.divide(lastéweeksTotal, 2, RoundingMode.HALF_UP))),
HashMap::putAll);

WeekData shopifyWeekData = new WeekData(
dataByDays.getOrDefault(DayOfWeek. MONDAY .getValue(),
DayData.EMPTY_FORECAST),
dataByDays.getOrDefault(DayOfWeek. TUESDAY .getValue(),
DayData.EMPTY_FORECAST),
dataByDays.getOrDefault(DayOfWeek. WEDNESDAY .getValue(),
DayData.EMPTY_FORECAST),
dataByDays.getOrDefault(DayOfWeek. THURSDAY .getValue(),
DayData. EMPTY_FORECAST),
dataByDays.getOrDefault(DayOfWeek.FRIDAY .getValue(),
DayData.EMPTY_FORECAST),
dataByDays.getOrDefault(DayOfWeek.SATURDAY .getValue(),
DayData.EMPTY_FORECAST),
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dataByDays.getOrDefault(DayOfWeek.SUNDAY .getValue(),
DayData.EMPTY_FORECAST)

);

If (log.isTraceEnabled()) {
log.trace("'{} job: Loaded predictions for each days in current week",
getJobName());
StringBuilder valuesForDays = new StringBuilder();
shopifyWeekData.getDaysL.ist().forEach(dayData ->
valuesForDays.append(dayData.getForecast()).append(" "));
log.trace("{} job: Predictions for days: {}", getJobName(), valuesForDays);

¥

log.trace("{} job : Loaded predictions for last 6 weeks", getJobName());

/[ new customers
long newCustomersCount =
ordersDataSet.groupBy(ORDER_CUSTOMER_ID_FIELD)
.agg(countDistinct(ID_FIELD).as(ORDER_NUMBER_FIELD),

countDistinct(when(timestampColumn.$greater(Timestamp.valueOf(lastWeek)),
ID_FIELD)).as(LAST_WEEK_ORDER_NUMBER_FIELD)

)

filter(co(ORDER_NUMBER_FIELD).equalTo(col(LAST WEEK_ORDER_NU
MBER_FIELD)))
.count();

log.trace("{} job : Find customer count: {}", getJobName(),
newCustomersCount);

/I construction of week stats
Row lastWeekInfoRow =
weekData.orderBy(col(WEEK_NUMBER_FIELD).desc()).collectAsL.ist().get(0);

RowWrapper<String> lastWeekInfo = new EmptyRowWrapper();

if (lastWeekInfoRow !=null) {
lastWeekInfo = new SimpleRowWrapper(lastWeekinfoRow);

¥

List<Row> weekYearAgo = weekData
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filter(col( WEEK_DATE_FIELD).equalTo(Timestamp.valueOf(jobDate.minus\We
eks(52))))
.collectAsL.ist();

RowWrapper<String> weekYearAgolnfo = weekYearAgo.isEmpty() ? new
EmptyRowWrapper() : new SimpleRowWrapper(weekYearAgo.get(0));

List<Row> last52Weeks = weekData
.orderBy(col(WEEK_NUMBER_FIELD).desc())
dimit(52)

.agg(sum(TOTAL_VALUE_FIELD).divide(sum(ORDER_NUMBER_FIELD)).as(
AVG ORDER_VALUE_FIELD))
.collectAsL.ist();

BigDecimal lastYearAverageOrderValue = last52Weeks.isEmpty() ?
BigDecimal.ZERO :
round(BigDecimal.valueOf(new
SimpleRowWrapper(last52Weeks.get(0)).getDouble(AVG_ORDER_VALUE_FIE
LD, 0.0)));

List<BigDecimal> last20weeks =
forecastCalculationHolder.getLast20weeksInfo();

BigDecimal current = last20weeks.isEmpty() ? BigDecimal.ZERO :
last20weeks.get(0);

last20weeks.sort(Collections.reverseOrder());

List<QuarterData> quarterData = forecastCalculationHolder.getQuarterData();

aggregatedData.setTotalSales(toBigDecimal(headerData.getDouble(TOTAL_VAL
UE_YEAR_FIELD, 0.0)));

aggregatedData.setYesterdaySales(toBigDecimal(headerData.getDouble(YESTER
DAY _TOTAL_VALUE_FIELD, 0.0)));

aggregatedData.setYesterdayAverageOrderValue(toBigDecimal(headerData.getDo
uble(YESTERDAY_ANG_ORDER_VALUE_FIELD, 0.0)));
aggregatedData.setLast7daysAverageSales(last7daysAverageSales);

aggregatedData.setLast7daysAverageOrderValue(toBigDecimal(headerData.getDo
uble(LAST_WEEK_ANG_ORDER_VALUE_FIELD, 0.0)));
aggregatedData.setLast20weeksRanking(last20weeks.indexOf(current) + 1);
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aggregatedData.setLast20weeksValues(last20weeks);
aggregatedData.setWeekData(shopifyWeekData);

aggregatedData.setLastWeekOrders(lastWeeklInfo.getLong(ORDER_NUMBER_FI
ELD, OL));

aggregatedData.setLastWeekCustomers(lastWeeklInfo.getLong(CUSTOMER _NU
MBER_FIELD, OL));
aggregatedData.setLastWeekNewCustomers(newCustomersCount);

aggregatedData.setLastWeekAverageOrderValue(round(BigDecimal.valueOf(last
WeekInfo.getDouble(AVG_ORDER_VALUE_FIELD, 0.0))));

aggregatedData.setSalesLastWeek(round(BigDecimal.valueOf(lastWeekInfo.getDo
uble(TOTAL_VALUE_FIELD, 0.0))));

aggregatedData.setSalesLastYearWeek(round(BigDecimal.valueOf(weekYearAgol
nfo.getDouble(TOTAL_VALUE_FIELD, 0.0))));

aggregatedData.setForecastLastYearWeek(round(BigDecimal.valueOf(weekYearA

golnfo.getDouble(FORECAST _FIELD, 0.0))));
aggregatedData.setQuarterO(quarterData.get(0));
aggregatedData.setQuarterl(quarterData.get(1));
aggregatedData.setQuarter2(quarterData.get(2));
aggregatedData.setQuarter3(quarterData.get(3));
aggregatedData.setYearData(new YearData(yearData));

aggregatedData.setYearForecast(forecastCalculationHolder.getYearForecast());

aggregatedData.setLastYearAverageOrderValue(lastYearAverageOrderValue);

Dataset<Row> customerStatsDataset = createCustomerStatsDataset(jobDate,
ordersDataSet)
withColumn(SPENT_RANK _FIELD,
percent_rank().over(Window.orderBy(CUSTOMER_TOTAL_VALUE_FIELD)))
.cache();

log.trace("{} job: Constructed CUSTOMER dataset", getJobName());

SimpleRowWrapper additionalCustomersinfo = new SimpleRowWrapper(
customerStatsDataset

agg(
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countDistinct(when(col(IS_ACTIVE_FIELD).equalTo(lit(true)),
col(USER_ID_FIELD)))
.alias(ACTIVE_CUSTOMERY),

countDistinct(when(col(IS_AT_RISK_FIELD).equalTo(lit(true)),
col(USER_ID_FIELD)))
alias(RISK_OF_LEAVING_CUSTOMERYS),
sum(when(col(IS_ACTIVE_FIELD).equalTo(lit(true)),
col(TOTAL_VALUE_YEAR_FIELD)).otherwise(lit(0)))
.alias(ACTIVE_CUSTOMERS_VALUE),

sum(col(TOTAL_VALUE_YEAR_FIELD)).alias(TOTAL_CUSTOMERS_VALU
E),
sum(when(col(IS_AT_RISK_FIELD).equalTo(lit(true)),
col(TOTAL_VALUE_YEAR_FIELD)).otherwise(lit(0)))
alias(AT_RISK_CUSTOMERS_VALUE)
).collectAsL.ist().get(0)

);
log.trace("{} job: Aggregated and loaded CUSTOMER data", getJobName());

log.trace("{} job: Constructed CUSTOMER with ENGAGEMENT dataset",
getJobName());

Dataset<Row> productsDataset =
sparkDataService.loadProductDataForOrg(sparkSession, context);

log.trace(*'{} job: Constructed PRODUCT dataset™, getJobName());

if (log.isTraceEnabled()) {
log.trace("{} job: Size of PRODUCT dataset is {} rows", getJobName(),
productsDataset.count());

}
log.trace("{} job: Building Shopify Card Stage", getJobName());

SegmentData highVValueSegmentData =
aggregateSegmentData(ordersDataSet, productsDataset, customerStatsDataset,
jobDate, additionalCustomersinfo, SegmentType.HIGH_VALUE);

SegmentData averageValueSegmentData =
aggregateSegmentData(ordersDataSet, productsDataset, customerStatsDataset,
jobDate, additionalCustomersinfo, SegmentType. AVERAGE_VALUE);
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SegmentData lowValueSegmentData = aggregateSegmentData(ordersDataSet,
productsDataset, customerStatsDataset,
jobDate, additionalCustomersinfo, SegmentType.LOW_VALUE);

customerStatsDataset.unpersist();

aggregatedData.setActiveCustomers(additional Customersinfo.getLong(ACTIVE _C
USTOMERS, 0L));

aggregatedData.setAtRiskCustomers(additionalCustomersinfo.getLong(RISK_OF _
LEAVING_CUSTOMERS, 0L));

aggregatedData.setActiveCustomersLastYearSpend(BigDecimal.valueOf(additiona
ICustomersinfo.getDouble(ACTIVE_CUSTOMERS_VALUE, 0.0)));

aggregatedData.setAtRiskCustomersLastYearSpend(BigDecimal.valueOf(additiona

ICustomersinfo.getDouble(AT_RISK_CUSTOMERS VALUE, 0.0)));
aggregatedData.setHighValueSegmentData(highVValueSegmentData);
aggregatedData.setAverageValueSegmentData(averageValueSegmentData);
aggregatedData.setLowValueSegmentData(lowValueSegmentData);

/I movers and shakers

WindowSpec windowSpecTheWeekBeforeLast =
Window.orderBy(col(TOTAL_ORDER_QTY_WEEK_BEFORE_LAST_FIELD).
desc(), col(TOTAL_VALUE_WEEK _BEFORE_LAST_FIELD).desc());

Dataset<Row> ordersTheWeekBeforeLast = ordersDataSet

Tilter(timestampColumn.between(Timestamp.valueOf(jobDate.minusDays(14)),
Timestamp.valueOf(jobDate.minusDays(7))))
Join(productsDataset, ORDER_PRODUCT _JOIN_COLUMN, "left")
.groupBy(col(ORDER_PRODUCT _ID_FIELD))

agg(

sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE_WEEK_BEFORE_LAS
T_FIELD),

sum(col(ORDER_LINE_ITEM_QTY)).as(TOTAL_ORDER_QTY_ WEEK_BEFO
RE_LAST FIELD)

).withColumn(PRODUCT _POSITION_IN_WEEK_BEFORE_LAST_FIELD,
row_number().over(windowSpecTheWeekBeforeLast));
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WindowSpec windowSpecLastWeek =
Window.orderBy(col(TOTAL_ORDER_QTY_FIELD).desc(),
col(TOTAL_VALUE_FIELD).desc());

Dataset<Row> ordersLastWeek = ordersDataSet

filter(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusDays(7))))
Join(productsDataset, ORDER_PRODUCT JOIN_COLUMN, "left")
.groupBy(col(ORDER_PRODUCT _ID_FIELD))
agg(
first(colPRODUCT_NAME), true).as(PRODUCT _NAME),
sum(col(TOTAL_VALUE _FIELD)).as(TOTAL_VALUE_FIELD),

sum(col(ORDER_LINE_ITEM_QTY)).as(TOTAL_ORDER_QTY_FIELD)
).withColumn(PRODUCT_NAME_ARR_FIELD,
split(col(PRODUCT_NAME), " "))
withColumn(PRODUCT _POSITION_FIELD,
row_number().over(windowSpecLastWeek));

Dataset<Row> top10LastWeek = ordersLastWeek
sort(col(TOTAL_ORDER_QTY_FIELD).desc(),
col(TOTAL_VALUE_FIELD).desc())
imit(10);

Dataset<Row> moversAndShakersTopl10 = topl0LastWeek
Join(ordersTheWeekBeforeLast, PRODUCT_JOIN_COLUMN, "left")
.groupBy(col(ORDER_PRODUCT _ID_FIELD))
agg(

first(co(PRODUCT_NAME), true).as(PRODUCT_NAME),
first(col(TOTAL_VALUE_FIELD),
true).as(TOTAL_VALUE_FIELD),
first(col(TOTAL_ORDER_QTY_FIELD),
true).as(TOTAL_ORDER_QTY_FIELD),
first(col(PRODUCT_POSITION_FIELD),
true).as(PRODUCT_POSITION_FIELD),

first(col(PRODUCT _POSITION_IN_WEEK_BEFORE_LAST_FIELD),
true).as(PRODUCT_POSITION_IN_WEEK_BEFORE_LAST_FIELD)
).withColumn(CHANGE_FIELD,
col(PRODUCT _POSITION _IN_ WEEK BEFORE_LAST_FIELD).minus(col(PR
ODUCT _POSITION_FIELD)))
sort(col(TOTAL_ORDER_QTY_FIELD).desc(),
col(TOTAL_VALUE_FIELD).desc());

Dataset<Row> otherProducts = ordersLastWeek
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.except(toplOLastWeek)
agg(

sum(col(TOTAL_ORDER_QTY_FIELD)).as(TOTAL_ORDER_QTY_FIELD),
sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE_FIELD)
).withColumn(PRODUCT_NAME, lit("Other"));

/I customer subscription opportunities
WindowSpec windowSpecTheWeekBeforeLastSubscriptionOpportunities =
Window.orderBy(col(REPEAT_COUNT_PERCENT_WEEK BEFORE_LAST FlI
ELD).desc(),
Col(REPEAT_VALUE_WEEK_BEFORE_LAST_FIELD).desc());

Dataset<Row> productsTotalFirstValueWeekBeforeLast = ordersDataSet

filter(timestampColumn.between(Timestamp.valueOf(jobDate.minusMonths(3).mi
nusWeeks(1)),
Timestamp.valueOf(jobDate.minusWeeks(1))))
Join(productsDataset, ORDER_PRODUCT _JOIN_COLUMN,
LEFT JOIN)
.groupBy(col(ORDER_PRODUCT _ID_FIELD),
col(ORDER_CUSTOMER_ID _FIELD))

agg(

first(col(TOTAL_VALUE_FIELD)).as(FIRST ORDER_VALUE_FIELD)
).groupBy(col(ORDER_PRODUCT _ID_FIELD))

.agg(sum(col(FIRST_ORDER_VALUE_FIELD)).as(TOTAL_FIRST ORDER_V
ALUE_FIELD));

Dataset<Row> subscriptionOrderTheWeekBeforeLast = ordersDataSet

Tilter(timestampColumn.between(Timestamp.valueOf(jobDate.minusMonths(3).mi
nusWeeks(1)),
Timestamp.valueOf(jobDate.minusWeeks(1))))

Join(productsDataset, ORDER_PRODUCT JOIN_COLUMN,
LEFT_JOIN)

Join(productsTotalFirstValueWeekBeforeL ast,
PRODUCT _JOIN_COLUMN, LEFT_JOIN)

.groupBy(col(ORDER_PRODUCT _ID_FIELD))

agg(
sum(col(TOTAL_VALUE_FIELD)).as(TOTAL_VALUE_FIELD),

countDistinct(col ORDER_CUSTOMER_ID_FIELD)).as(COUNT_CUSTOMERS
_FIELD),
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countDistinct(col(ORDER_ID_FIELD)).as(ORDER_NUMBER_FIELD),

first(col(TOTAL_FIRST _ORDER_VALUE_FIELD)).as(TOTAL_FIRST ORDER
_VALUE_FIELD)
).withColumn(REPEAT_COUNT_WEEK_BEFORE_LAST FIELD,
col(ORDER_NUMBER_FIELD).minus(col(COUNT_CUSTOMERS_FIELD)))
withColumn(REPEAT _VALUE_WEEK_BEFORE_LAST_FIELD,
col(TOTAL_VALUE_FIELD).minus(col(TOTAL_FIRST _ORDER_VALUE_FIE
LD)))

withColumn(REPEAT_COUNT _PERCENT WEEK_BEFORE_LAST FIELD,
col(REPEAT_COUNT_WEEK_BEFORE_LAST_FIELD).multiply(lit(100D).divi
de(col(ORDER_NUMBER_FIELD))))

withColumn(PRODUCT _POSITION_IN_WEEK BEFORE_LAST FIELD,
row_number().over(windowSpecTheWeekBeforeLastSubscriptionOpportunities));

WindowSpec windowSpecLastWeekSubscriptionOpportunities =
Window.orderBy(col(REPEAT_COUNT_PERCENT_FIELD).desc(),
col(REPEAT _VALUE_FIELD).desc());

Dataset<Row> productsTotalFirstValueLastWeek = ordersDataSet
filter(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusMonths(3)

)

Join(productsDataset, ORDER_PRODUCT _JOIN_COLUMN,
LEFT JOIN)

.groupBy(col(ORDER_PRODUCT ID_FIELD),
col(ORDER_CUSTOMER_ID FIELD))

.agg(

first(col(TOTAL_VALUE_FIELD)).as(FIRST_ORDER_VALUE_FIELD)
).groupBy(col(ORDER_PRODUCT _ID_FIELD))

.agg(sum(col(FIRST_ORDER_VALUE_FIELD)).as(TOTAL_FIRST ORDER_V
ALUE_FIELD));

Dataset<Row> subscriptionOrderLastWeek = ordersDataSet

filter(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.minusMonths(3)
)
Join(productsDataset, ORDER_PRODUCT _JOIN_COLUMN)
Join(productsTotalFirstValueLastWeek, PRODUCT _JOIN_COLUMN,
LEFT_JOIN)
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groupBy(col(ORDER_PRODUCT _ID_FIELD))

agg(
first(col(PRODUCT_NAME), true).as(PRODUCT_NAME),

countDistinct(col(ORDER_CUSTOMER _ID_FIELD)).as(COUNT_CUSTOMERS
_FIELD),

countDistinct(colORDER_ID_FIELD)).as(ORDER_NUMBER_FIELD),
sum(col(TOTAL_VALUE_FIELD)).as(REPEAT_VALUE_FIELD),

first(col(TOTAL_FIRST_ORDER_VALUE_FIELD)).as(TOTAL_FIRST_ORDER
_VALUE_FIELD)

).withColumn(REPEAT_COUNT _FIELD,
col(ORDER_NUMBER_FIELD).minus(col(COUNT_CUSTOMERS_FIELD)))

withColumn(REPEAT_VALUE_FIELD,
col(REPEAT_VALUE_FIELD).minus(col(TOTAL_FIRST _ORDER_VALUE_FI
ELD)))

WwithColumn(REPEAT_COUNT_PERCENT _FIELD,
COl(REPEAT_COUNT _FIELD).multiply(lit(100D).divide(col(ORDER_NUMBER
_FIELD))))

WwithColumn(PRODUCT_POSITION_FIELD,
row_number().over(windowSpecLastWeekSubscriptionOpportunities));

Dataset<Row> top10LastWeekSubscriptionOpportunities =
subscriptionOrderLastWeek.limit(10);

Dataset<Row> resultSubscriptionDataSet =
top10LastWeekSubscriptionOpportunities
Join(subscriptionOrderTheWeekBeforeL ast,
PRODUCT _JOIN_COLUMN, "left")
.groupBy(col(ORDER_PRODUCT _ID_FIELD))
agg(
first(colPRODUCT_NAME), true).as(PRODUCT_NAME),
first(col(REPEAT_COUNT_WEEK_BEFORE_LAST_FIELD),
true)
.alias(REPEAT_COUNT_WEEK BEFORE_LAST_FIELD),
first(col(PRODUCT_POSITION_FIELD),
true).as(PRODUCT_POSITION_FIELD),

first(col(PRODUCT_POSITION_IN. WEEK_BEFORE_LAST FIELD),

true).as(PRODUCT_POSITION_IN_WEEK_BEFORE_LAST FIELD),
first(col(REPEAT_COUNT_PERCENT_FIELD),

true).as(REPEAT_COUNT _PERCENT FIELD),
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first(col(REPEAT_VALUE_FIELD),
true).as(REPEAT_VALUE_FIELD)
).withColumn(CHANGE_FIELD,
col(PRODUCT _POSITION_IN_WEEK_BEFORE_LAST_FIELD).minus(col(PR
ODUCT _POSITION_FIELD)))
.sort(col(REPEAT_COUNT_PERCENT _FIELD).desc(),
col(REPEAT_VALUE_FIELD).desc());

/I word cloud
Map<String, Double> wordCloudWeights = new HashMap<>();

StanfordCoreNLP pipeline = getPipeline();
List<Row> orderLastWeekList = ordersLastWeek.collectAsL.ist();

if ('orderLastWeekL.ist.isEmpty()) {
orderLastWeekL.ist
.Stream()
.map(SimpleRowWrapper::new)
forEach(s -> {
Double weight = s.getDouble(TOTAL_VALUE_FIELD);
s.getList(PRODUCT_NAME_ARR_FIELD, String.class,
Collections.emptyL.ist())
.Sstream()
filter(word ->
pipeline.processToCoreDocument(word).tokens().size() > 0)
.map(this::prepareWord)
filter(this::isFullWord)
.forEach(word ->

wordCloudWeights.compute(pipeline.processToCoreDocument(word)
.tokens().get(0).lemma(), (k, v) ->
Optional.ofNullable(v).orElse(0D) + weight));

H;
}

List<String> stopWordsL.ist = getStopWords();

List<WordWithValue> words = wordCloudWeights.entrySet()
.stream()
filter(e -> IstopWordsL.ist.contains(e.getKey()))
.map(e -> new WordWithValue(e.getKey(),
round(BigDecimal.valueOf(e.getValue()))))
.collect(Collectors.toL.ist());



79

// building climbers and shakers
ProductSoldInfo topClimber = new ProductSoldInfo();
ProductSoldInfo topFaller = new ProductSoldinfo();

If ('moversAndShakersTop10.collectAsList().isEmpty()) {
topClimber = buildMoversAndShakersProducts(new
SimpleRowWrapper(moversAndShakersTop10
sort(col(CHANGE_FIELD).desc(),
col(TOTAL_VALUE_FIELD).desc()).collectAsL.ist().get(0)));

topFaller = buildMoversAndShakersProducts(new
SimpleRowWrapper(moversAndShakersTop10
sort(col(CHANGE_FIELD).asc_nulls_last(),
col(TOTAL_VALUE_FIELD)).collectAsList().get(0)));

¥

List<ProductSoldInfo> moversAndShakers =
moversAndShakersTop10.collectAsList()
.Stream()
.map(SimpleRowWrapper::new)
.map(this::buildMoversAndShakersProducts)
.collect(Collectors.toL.ist());

moversAndShakers.add(buildMoversAndShakersProducts(new
SimpleRowWrapper(otherProducts.collectAsList().get(0))));
moversAndShakers.add(
moversAndShakers.stream().reduce(new ProductSoldinfo("Total",
BigDecimal.ZERO, BigDecimal.valueOf(0L), 0, 0),
(p1, p2) -> new ProductSoldInfo(
pl.getName(),
pl.getTotalValue().add(p2.getTotalVValue()),
pl.getLastWeekValue().add(p2.getLastWeekValue()),
pl.getWeekBeforeLastPosition() +
p2.getWeekBeforeLastPosition(),
pl.getLastWeekPosition() + p2.getLastWeekPosition()
)

);

List<ProductSoldInfo> subscriptionOpportunities =
resultSubscriptionDataSet.collectAsList()
.stream()
.map(SimpleRowWrapper::new)
.map(this::buildSubscriptionOpportunitiesProducts)
.collect(Collectors.toL.ist());
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aggregatedData.setWordCloud(new WordCloud(words));
aggregatedData.setDifferentProductsSold(ordersLastWeek.count());
aggregatedData.setTopClimber(topClimber);
aggregatedData.setTopFaller(topFaller);
aggregatedData.setMoversAndShakers(moversAndShakers);
aggregatedData.setSubscriptionOpportunities(subscriptionOpportunities);

return aggregatedData;

¥

protected Dataset<Row> createCustomerStatsDataset(LocalDateTime jobDate,
Dataset<Row> ordersDataSet) {
log.trace(*"{} job: loading user stats dataset", getJobName());

Column timestampColumn = col(ORDER_TIMESTAMP);

Dataset<Row> dates =
ordersDataSet.groupBy(ORDER_CUSTOMER_ID_FIELD)

.agg(

min(timestampColumn).as(OLDEST_ORDER_TIMESTAMP_FIELD W_CUT),

when(min(timestampColumn).gt(Timestamp.valueOf(jobDate.minusYears(5))),
min(timestampColumn))

.otherwise(Timestamp.valueOf(jobDate.minusYears(5))).as(OLDEST_ORDER_TI
MESTAMP_FIELD),
lit(Timestamp.valueOf(jobDate)).as(JOB_DATE_FIELD)
)

WwithColumn(QUARTER2_LOWER_BOUND, expr(*"date_sub(job_date,
cast(datediff(job_date, oldest_order_timestamp) / 4 as int))").cast(*'timestamp"))

WwithColumn(QUARTER3_LOWER_BOUND, expr(*“date_sub(job_date,
cast(datediff(job_date, oldest_order_timestamp) / 2 as int))").cast("timestamp"))

withColumn(QUARTER4_LOWER_BOUND, expr(*"date_sub(job_date,
cast(datediff(job_date, oldest_order_timestamp) * 3/ 4 as
int))").cast("'timestamp™));

If (log.isTraceEnabled()) {
log.trace("{} job: loaded CUSTOMER data with {} rows", getJobName(),
dates.count());

¥
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WindowSpec window =
Window.partitionBy(ID_FIELD).orderBy(col(ORDER_TIMESTAMP).asc_nulls_|I

ast());

return ordersDataSet
WwithColumn(FIRST_ORDER_ID_FIELD, first(col(ID_FIELD),
true).over(window))
Join(dates, ORDER_CUSTOMER_ID_TO_JOIN, LEFT_JOIN)
.groupBy(col(ID_FIELD))

agg(

first(FIRST_ORDER_ID_FIELD).alias(FIRST_ORDER_ID_FIELD),
countDistinct(col(ID_FIELD)).alias(ORDER_NUMBER_FIELD),
coalesce(sum(col(TOTAL_VALUE_FIELD)),

lit(0)).as(CUSTOMER_TOTAL_VALUE_FIELD),

coalesce(sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusYears(1))), col(TOTAL_VALUE_FIELD))), lit(0))
.as(TOTAL_VALUE_YEAR_FIELD),

coalesce(sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(90))), col(TOTAL_VALUE_FIELD))), lit(0))
.as(TOTAL_VALUE_QUARTER_FIELD),

coalesce(sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(90))), col(TOTAL_VALUE_FIELD))), lit(0))
.as(TOTAL_VALUE_90 DAYS FIELD),

coalesce(sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(60))), col(TOTAL_VALUE_FIELD))), lit(0))
.as(TOTAL_VALUE_60 DAYS FIELD),

coalesce(sum(when(timestampColumn.$greater$eq(Timestamp.valueOf(jobDate.m
inusDays(30))), col(TOTAL_VALUE_FIELD))), lit(0))
.as(TOTAL_VALUE_30 DAYS FIELD),

countDistinct(when(timestampColumn.lt(col(QUARTER2_LOWER_BOUND)),
when(timestampColumn.$greater$eq(col(OLDEST_ORDER_TIMESTAMP_FIEL
D)), col(ID_FIELD)))).as(ORDERS_COUNT_QUARTERL),

countDistinct(when(timestampColumn.lt(col( QUARTER3_LOWER_BOUND)),
when(timestampColumn.$greater$eq(col( QUARTER2_LOWER_BOUND)),
col(ID_FIELD)))).as(ORDERS_COUNT_QUARTER?2),

countDistinct(when(timestampColumn.lt(col( QUARTER4 _LOWER_BOUND)),
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when(timestampColumn.$greater$eq(col( QUARTER3_LOWER_BOUND)),
col(ID_FIELD)))).as(ORDERS_COUNT_QUARTER3),

countDistinct(when(timestampColumn.$less$eq(col(JOB_DATE_FIELD)),
when(timestampColumn.$greater$eq(col(QUARTER4_LOWER_BOUND)),
col(ID_FIELD)))).as(ORDERS_COUNT_QUARTER4),
first(co(OLDEST_ORDER_TIMESTAMP_FIELD W_CUT),
true).as(OLDEST_ORDER_TIMESTAMP_FIELD_W_CUT),
first(co(OLDEST_ORDER_TIMESTAMP_FIELD),
true).as(OLDEST_ORDER_TIMESTAMP_FIELD),
first(col(JOB_DATE_FIELD), true).as(JOB_DATE_FIELD),
first(co(ORDER_CUSTOMER _ID_FIELD),
true).as(USER_ID_FIELD)
)
withColumn(IS_LOYAL_FIELD,
col(ORDERS_COUNT_QUARTERL).plus(col(ORDERS_COUNT_QUARTER3J))
$greater(lit(0))

.and(col(ORDERS_COUNT_QUARTER?).plus(col(ORDERS_COUNT_QUART
ERA4)).$greater(lit(0))))
withColumn(IS_ACTIVE_FIELD,
col(TOTAL_VALUE_90 DAYS_FIELD).$greater(lit(0)))
withColumn(IS_AT_RISK_FIELD,
col(CUSTOMER_TOTAL_VALUE_FIELD).$greater(col(TOTAL_VALUE_YEA
R_FIELD))

.and(col(TOTAL_VALUE_YEAR_FIELD).$greater(col(TOTAL_VALUE_60 D
AYS_FIELD)))
.and(col(TOTAL_VALUE_60_DAYS_FIELD).equalTo(lit(0)))

);
}

private SegmentData aggregateSegmentData(Dataset<Row> ordersDataSet,
Dataset<Row> productsDataset, Dataset<Row>
segmentData,
LocalDateTime jobDate, SimpleRowWrapper
additionalCustomersinfo,
SegmentType segmentType) {
log.trace("{} job: Aggregating data for {} Segment", getJobName(),
segmentType);
Dataset<Row> filteredSegment = segmentData

Tilter(segmentType.getBuildFilterColumn().apply(SPENT_RANK_FIELD))
filter(col(IS_ACTIVE_FIELD).equalTo(lit(true)));
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long segmentCustomers = filteredSegment.count();

log.trace("'{} job: {} Segment has {} customers", getJobName(),
segmentType, segmentCustomers);
long totalCustomers = segmentData.count();

log.trace("'{} job: Segment {} has {}/{} CUSTOMERS", getlobName(),
segmentType, segmentCustomers, totalCustomers);

SimpleRowWrapper productldsWrapper =
ProductUtils.getProductldsWrapper(ordersDataSet, productsDataset,
filteredSegment);

List<ProductDataHolder> products =
ProductUTtils.sortProductinfo(productldsWrapper.getListOfStructs(PRODUCT _ID
S));

List<ProductDataHolder> firstProducts =
ProductUTtils.sortProductinfo(productldsWrapper.getListOfStructs(FIRST_PRODU
CT_IDS));

log.trace("{} job: Segment {} customers bought {} products, {} in the first
order", getJobName(), segmentType,
products.size(), firstProducts.size());

List<ProductData> top5Products =
ProductUtils.findTopProduct(segmentCustomers, products, 5);

ProductData leadingPurchase =
ProductUTtils.getLeadingPurchase(segmentCustomers, firstProducts);

If (leadingPurchase == null) {
log.trace("{} job: Segment {} CUSTOMERS don't have any purchases",
getJobName(), segmentType);
}else {
log.trace("{} job: Segment {} leading product is '{}", getJobName(),
segmentType, leadingPurchase.getName());

¥

Dataset<Row> aggregatedDataset = filteredSegment
withColumn(ORDER_FREQUENCY_FIELD,
unix_timestamp(col(JOB_DATE_FIELD)).minus(unix_timestamp(col(OLDEST _
ORDER_TIMESTAMP_FIELD_W_CUT)))
.divide(col(ORDER_NUMBER_FIELD)))
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withColumn(ORDER_AVERAGE_VALUE_FIELD,
col(CUSTOMER_TOTAL_VALUE_FIELD).divide(colORDER_NUMBER_FIE
LD)))
select(
countDistinct(when(col(IS_ACTIVE_FIELD).equalTo(lit(true)),
col(USER_ID_FIELD)))
alias(ACTIVE_CUSTOMERY),

countDistinct(when(col(ORDER_NUMBER_FIELD).equalTo(lit(1)),
col(USER_ID_FIELD)))
.alias(ONE_ORDER_CUSTOMERYS),

sum(ORDER_NUMBER_FIELD).alias(TOTAL_ORDER_NUMBER),

sum(CUSTOMER_TOTAL_VALUE_FIELD).alias(CUSTOMER_TOTAL_VAL
UE_FIELD),
sum(when(col(1IS_ACTIVE_FIELD).equalTo(lit(true)),
col(TOTAL_VALUE_YEAR_FIELD)).otherwise(lit(0)))
.alias(ACTIVE_CUSTOMERS_VALUE),

avg(col(ORDER_AVERAGE_VALUE_FIELD)).as(AVG_ORDER_VALUE_FIE
LD),

avg(col(CUSTOMER_TOTAL_VALUE_FIELD)).as(AVG_CUSTOMER_SPEND
_VALUE),

avg(col(ORDER_FREQUENCY_FIELD)).as(ORDER_FREQUENCY_FIELD)
);

I/l segment history

List<ChartPoint> segmentChartDataHistory =
getSegmentChartDataHistory(ordersDataSet, jobDate, segmentType,
segmentData);

ChartPoint currentPoint = new ChartPoint(asDate(jobDate),
BigDecimal.valueOf(filteredSegment.count()));

segmentChartDataHistory.add(currentPoint);

segmentChartDataHistory.sort(Comparator.comparing(ChartPoint::getDate));

log.trace("{} job: Built Segment {} history has {} history points”,
getJobName(), segmentType, segmentChartDataHistory.size());

SimpleRowWrapper aggregatedSegmentinfo = new
SimpleRowWrapper(aggregatedDataset.collectAsList().get(0));

log.trace("{} job: Building {} Segment Entity", getJobName(), segmentType);
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return SegmentData.builder()
.numberOfCustomers(segmentCustomers)

.averageSpend(toBigDecimal(aggregatedSegmentinfo.getDouble(AVG_CUSTOM
ER_SPEND_VALUE, 0.0)))

.activeCustomers(aggregatedSegmentinfo.getLong(ACTIVE_CUSTOMERS, 0OL))

.allActiveCustomers(additionalCustomersinfo.getLong(ACTIVE_CUSTOMERS,
oL))

.totalRevenueCustomers(BigDecimal.valueOf(additional Customersinfo.getDouble(
TOTAL_CUSTOMERS_VALUE, 0.0)))

.revenueCustomers(BigDecimal.valueOf(aggregatedSegmentinfo.getDouble(ACTI
VE_CUSTOMERS VALUE, 0.0)))

.oneOrderCustomers(aggregatedSegmentinfo.getLong(ONE_ORDER_CUSTOME
RS, OL))

.totalOrderNumber(aggregatedSegmentinfo.getLong(TOTAL_ORDER_NUMBER,
oL))

.averageOrderValue(toBigDecimal(aggregatedSegmentinfo.getDouble(AVG_ORD
ER_VALUE_FIELD, 0.0)))

.averagePurchaseFrequency(toBigDecimal(aggregatedSegmentinfo.getDouble(OR
DER_FREQUENCY _FIELD, 0.0)))

.averageVisitFrequencySeconds(toBigDecimal(aggregatedSegmentinfo.getDouble(
ENGAGEMENT_GAP_SECONDS FIELD, 0.0)))
.mostPopularProducts(top5Products)
JeadingPurchase(leadingPurchase)
.chartData(segmentChartDataHistory)
Dbuild();

¥

private List<ChartPoint> getSegmentChartDataHistory(Dataset<Row>
ordersDataSet, LocalDateTime jobDate,
SegmentType segmentType, Dataset<Row>
segmentData) {

return LongStream.range(1, 10)
.mapToObj(jobDate::minusWeeks)
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.map(day -> new ChartPoint(
asDate(day),

BigDecimal.valueOf(ordersDataSet.where(col ORDER_TIMESTAMP).lt(Timesta
mp.valueOf(day)))
Join(segmentData, segmentData.col(USER_ID_FIELD)
.equalTo(ordersDataSet.col(USER_ID_FIELD)),
LEFT_JOIN)
.groupBy(ordersDataSet.col(USER_ID_FIELD))
-agg(
coalesce(sum(col(TOTAL_VALUE_FIELD)),

lit(0)).as(CUSTOMER_TOTAL_VALUE_FIELD),
first(col(IS_ACTIVE_FIELD)).as(IS_ACTIVE_FIELD)
)

WwithColumn(SPENT_RANK _FIELD,
percent_rank().over(Window.orderBy(CUSTOMER_TOTAL_VALUE_FIELD)))

.where(segmentType.getBuildFilterColumn().apply(SPENT_RANK_ FIELD))
filter(col(IS_ACTIVE_FIELD).equalTo(lit(true)))

.count())))
.collect(Collectors.toL.ist());

public static BigDecimal toBigDecimal(double value) {
return round(BigDecimal.valueOf(value));

¥

public static BigDecimal round(BigDecimal value) {
return value.setScale(2, RoundingMode.HALF _UP);

¥

protected Dataset<Row> getWeekData(String sparkSession, LocalDateTime
jobDate, Dataset<Row> ordersDataSet) {
/I data for all weeks
Dataset<Row> weekData = ordersDataSet.groupBy(WEEK_DATE_FIELD)

agg(
countDistinct(col(ID_FIELD)).alias(tORDER_NUMBER_FIELD),
countDistinct(USER_ID_FIELD).alias(CUSTOMER_NUMBER_FIELD),

sum(col(ORDER_LINE_ITEM_QTY)).alias(ITEMS_NUMBER_FIELD),
sum(TOTAL_VALUE_FIELD).alias(TOTAL_VALUE_FIELD),
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countDistinct(col(ORDER_PRODUCT _ID_FIELD)).alias(DIFF_PRODUCTS NU
MBER_FIELD)
);
// handling the case when there were no sales in some week, and it disappears
from the weekData
List<Row> weekDataL ist = weekData.collectAsL.ist();

Timestamp startDateTime = Timestamp.valueOf(jobDate.minusYears(1));

If ('weekDataL.ist.isEmpty()) {
startDateTime = new
SimpleRowWrapper(weekData.sort(col(WEEK_DATE_FIELD)).collectAsL.ist().g
et(0)).getTimestamp(WEEK_DATE_FIELD);

¥

Timestamp endDateTime = Timestamp.valueOf(jobDate.minusWeeks(1));

Dataset<Timestamp> startWeeksDataset =
sparkDataService.createOneColumnDataset(sparkSession,
generateWeekTimeKeys(startDateTime.toLocalDateTime(),
endDateTime.toLocalDateTime()), Encoders. TIMESTAMP());

Dataset<Row> resultStart\WeeksDataset =
startWeeksDataset.withColumnRenamed(VALUE_FIELD,
WEEK_DATE_FIELD);

return weekData
Join(resultStartWeeksDataset,
toSeq(Collections.singletonListtWEEK_DATE_FIELD)), "right")
withColumn(ORDER_NUMBER_FIELD,
coalesce(col(ORDER_NUMBER_FIELD), lit(0L)))
withColumn(CUSTOMER_NUMBER_FIELD,
coalesce(col(CUSTOMER_NUMBER_FIELD), lit(OL)))
withColumn(ITEMS_NUMBER_FIELD,
coalesce(col(ITEMS_NUMBER_FIELD), lit(OL)))
withColumn(TOTAL_VALUE_FIELD,
coalesce(col(TOTAL_VALUE_FIELD), lit(0D)))
withColumn(DIFF_PRODUCTS_NUMBER_FIELD,
coalesce(col(DIFF_PRODUCTS_NUMBER_FIELD), lit(OL)));

¥

/**

* Remove all non-letter characters and do lowercase.
*
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* @param s src string.
* @return processed string.

*/
protected String prepareWord(String s) {
if (s!=null) {
return s.replaceAl("["\\p{L}]", "").toLowerCase();
}
return null;
}
/**

* Check that word isn't a number, or only one letter/symbol.
*
* @param word word to check.
* @return true if word is correct, false if word is a number or only one symbol.
*/
protected boolean isFullWord(String word) {

if (word == null || word.length() <=3) {

return false;

¥

return !StringUtils.isNumeric(word);

¥

private StanfordCoreNLP getPipeline() {
Properties props = new Properties();
props.setProperty(“annotators™, "tokenize,ssplit,pos,lemma’);

return new StanfordCoreNLP(props);
}

private List<String> getStopWords() {

try (InputStream resource = stopWords.getInputStream()) {

return new BufferedReader(new InputStreamReader(resource,
StandardCharsets.UTF_8))
Jines().collect(Collectors.toList());

} catch (IOException e) {
log.error(""Can't read stop words file!", e);
return Collections.emptyList();

¥
k

private ProductSoldInfo buildMoversAndShakersProducts(SimpleRowWrapper
productWrapper) {
return new ProductSoldInfo(
productWrapper.getString(PRODUCT_NAME, "Unknown"),
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round(BigDecimal.valueOf(productWrapper.getDouble(TOTAL_VALUE_FIELD,
0D))),

toBigDecimal(productWrapper.getLong(TOTAL_ORDER_QTY_FIELD, 0OL)),
productWrapper.getint(PRODUCT_POSITION_FIELD, 0),

productWrapper.getint(PFRODUCT _POSITION_IN. WEEK_BEFORE_LAST FIE
LD, 0)
);
}

private ProductSoldInfo
buildSubscriptionOpportunitiesProducts(SimpleRowWrapper productWrapper) {
return new ProductSoldInfo(
productWrapper.getString(PRODUCT _NAME, "Unknown"),

round(BigDecimal.valueOf(productWrapper.getDouble(REPEAT_VALUE_FIELD
, 0D))),

toBigDecimal(productWrapper.getDouble(REPEAT_COUNT_PERCENT _FIELD,
0D)),
productWrapper.getint(PRODUCT_POSITION_FIELD, 0),

productWrapper.getint(PFRODUCT_POSITION_IN_ WEEK_BEFORE_LAST FIE
LD, 0)
);
}

private String getJobName() {
return "Data Processing Job";

¥
¥
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Kona peanizauii ForecastCalculationHolder

package dpl.processing.vo.holder;

import dpl.processing.model.QuarterData;

import dpl.processing.vo.YearChartPoint;

import dpl.processing.vo.wrapper.row.SimpleRowWrapper;
import lombok.Getter;

import lombok.NoArgsConstructor;

import lombok.extern.slf4).SIf4j;

import org.apache.spark.sgl.Dataset;

import org.apache.spark.sgl.Row;

Import org.apache.spark.sql.expressions.Window;

import org.apache.spark.sgl.expressions.WindowSpec;

import java.math.BigDecimal;
import java.math.RoundingMode;
import java.time.DayOf\Week;
import java.time.LocalDate;

import java.time.LocalDateTime;
import java.time.temporal. WeekFields;
import java.util.*;

import java.util.stream.Collectors;
import java.util.stream.IntStream;
Import java.util.stream.LongStream;
Import java.util.stream.Stream;

Import static dpl.processing.job.DataProcessingJob.*;

90
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import static dpl.processing.utils.DateUtils.asDate;
import static dpl.processing.utils.DateUtils.setYearStartRelatively;

Import static org.apache.spark.sqgl.functions.*;

@SIf4j
@NoArgsConstructor
@Getter
public class ForecastCalculationHolder {
protected static final String WEEK _DATE_FIELD = "week_date™;

private static final double C_ CONSTANT_FOR_PREDICTION_ INTERVALS
=1.28;

private static final int GRAPH_WEEKS COUNT = 52;

private static final int WEEKS_FOR_FORECAST =52;

private static final String CUSTOMER_NUMBER_FIELD =

"num_of _customers";
private static final String YEAR_WEEK NUMBER = "week of year";
private static final String WEEK_NUMBER_FIELD = "week _number";
private static final String WEEK_TREND_ VALUE = "week_trend_value";
private static final String ACTUAL_DIFF_VALUE = "actual_diff";
private static final String ACTUAL_MULTIPLY_VALUE = "actual_multiply";
private static final String WEEK_DIFF_AVG = "avg_week_diff";
private static final String STD_DEV_FIELD = "std_dev";
private static final String FORECAST_FIELD = "forecast";
private static final String WEEK_SEASONALITY_VALUE_FIELD =

"week_seasonality value™;

private static final String ROLLING_AVG_VALUE_FIELD =

"rolling_4w_value";



private static final String CENTRED_AVG_VALUE_FIELD =
"centred_average";

private static final String CURRENT_ DAY _FIELD = "current_day";

private static final String XY_VALUE_FIELD = "xy";

private static final String X_SUM_FIELD ="x_sum";

private static final String X_POW _2 FIELD ="x_pov_2";

private static final String XY_SUM_FIELD = "xy_sum";

private static final String X_POW_2 SUM_FIELD ="x_pov_2_sum";

private static final String Y_SUM_FIELD ="y _sum™;

private static final String M_VALUE_FIELD ="m";

private static final String B_VALUE_FIELD ="b";

private List<YearChartPoint> yearData;
private List<BigDecimal> last20weeksInfo;
private List<YearChartPoint> predictions;
private List<YearChartPoint> existingData;
private List<QuarterData> quarterData;
private Dataset<Row> weekData;

public ForecastCalculationHolder(Dataset<Row> weekData, LocalDateTime
currentDay,
LocalDate configuredYearStart, BigDecimal weekForecast)

I/l window over the all order dataset...

WindowSpec weekWindow =
Window.partitionBy().orderBy(WEEK_DATE_FIELD);,

this.weekData = weekData;

this.weekData = this.weekData
withColumn(AVG_ORDER_VALUE_FIELD,
col(TOTAL_VALUE_FIELD).divide(col(ORDER_NUMBER_FIELD)))
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withColumn(WEEK_NUMBER_FIELD,
row_number().over(weekWindow))
withColumn(ROLLING_AVG_VALUE_FIELD,
avg(TOTAL_VALUE_FIELD).over(weekWindow.rowsBetween(-2, 1)))
withColumn(CENTRED_AVG_VALUE_FIELD,
avg(ROLLING_AVG_VALUE_FIELD).over(weekWindow.rowsBetween(0, 1)))
withColumn(XY_VALUE_FIELD,
col(CENTRED_AVG_VALUE_FIELD).multiply(col(WEEK_NUMBER_FIELD))

)
withColumn(X_POW_2_FIELD, pow(col(WEEK_NUMBER_FIELD),

2))
withColumn(YEAR_WEEK NUMBER,
weekofyear(col( WEEK_DATE_FIELD)));

I/l weeks info for aggregations and statistics
long weeksCount = this.weekData.count();

log.trace("DataProcessing job: Loaded ORDER data for {} weeks",

weeksCount);

Dataset<Row> weekAggregationData = this.weekData
agg(
sum(XY_VALUE_FIELD).as(XY_SUM_FIELD),
sum(WEEK_NUMBER_FIELD).as(X_SUM_FIELD),
sum(CENTRED_AVG_VALUE_FIELD).as(Y_SUM_FIELD),
sum(X_POW 2 FIELD).as(X_POW 2 SUM_FIELD),

countDistinct(CENTRED_AVG_VALUE_FIELD).as(CENTRED_AVG_VALUE_
FIELD))
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withColumn(M_VALUE_FIELD,
Col(CENTRED_AVG_VALUE_FIELD).multiply(col(XY_SUM_FIELD)).minus(c
ol(X_SUM_FIELD).multiply(col(Y_SUM_FIELD)))

.divide(col(CENTRED_AVG_VALUE_FIELD).multiply(col(X_POW_2_SUM_FI
ELD)).minus(pow(col(X_SUM_FIELD), 2))))

withColumn(B_VALUE_FIELD,
col(Y_SUM_FIELD).minus(col(M_VALUE_FIELD).multiply(col(X_SUM_FIEL
D))).divide(col(CENTRED_AVG_VALUE_FIELD)));

SimpleRowWrapper weeksInfo = new
SimpleRowWrapper(weekAggregationData.collectAsList().get(0));
log.trace("DataProcessing job : Loaded weeks info™);

double m = weeksInfo.getDouble(M_VALUE_FIELD, 0.0);
log.trace(*'DataProcessing job : m value is — {}", m);

double b = weeksInfo.getDouble(B_VALUE_FIELD, 0.0);
log.trace(*'DataProcessing job : b value is — {}", m);

WeekFields weekFields = WeekFields.of(DayOfWeek. MONDAY, 3);

this.weekData = this.weekData.withColumn(WEEK_TREND_VALUE,
lit(m).multiply(col(WEEK_NUMBER_FIELD)).plus(lit(b)))
withColumn(ACTUAL_DIFF_VALUE,
col(TOTAL_VALUE_FIELD).minus(col(WEEK_TREND_VALUE)))
WwithColumn(ACTUAL_MULTIPLY_VALUE,
col(TOTAL_VALUE_FIELD).divide(col WEEK_TREND_VALUE)));

I pairs week _no -> diff to the prediction value
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Map<Integer, Double> weekSeasons =
this.weekData.groupBy(YEAR_WEEK_NUMBER)

.agg(coalesce(avg(ACTUAL _DIFF VALUE),

1it(0.0)).as(WEEK_DIFF_AVG))

.collectAsL.ist()

.stream().collect(HashMap::new, (map, row) -> {
SimpleRowWTrapper rowWrapper = new SimpleRowWrapper(row);
map.put(rowWrapper.getint(YEAR_WEEK_NUMBER),

rowWrapper.getDouble(WEEK_DIFF_AVG, 0.0));

}, HashMap::putAll);

log.trace(*'DataProcessing job : Loaded week seasons info");

WindowSpec weekSeasonalityWindow =
Window.partitionBy(YEAR_WEEK_NUMBER);

this.weekData = this.weekData
withColumn(WEEK_SEASONALITY_VALUE_FIELD,
coalesce(avg(ACTUAL_DIFF_VALUE).over(weekSeasonalityWindow), lit(0.0)))
WwithColumn(FORECAST _FIELD,

lit(col(WEEK_SEASONALITY_VALUE_FIELD).plus(col(WEEK_TREND_ VAL
UE))));

log.trace("DataProcessing job : Constructed week data™);

double standardDeviation = new
SimpleRowWrapper(this.weekData.select(stddev(col( WEEK_TREND_VALUE).m
inus(col(TOTAL_VALUE_FIELD))).as(STD_DEV_FIELD))
.collectAsL.ist().get(0)).getDouble(STD_DEV_FIELD, 0.0);
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log.trace(*"DataProcessing job : Calculated standard deviation: {}",
standardDeviation);

/[ calculated predictions for the next ' WEEKS_FOR_FORECAST' (52) weeks
this.predictions = LongStream.iterate(1, | -> ++I)
Jimit(WEEKS_FOR_FORECAST)
.mapToObj(h -> {
/I ternary operator to eliminate duplicate week in year data for
FridayJob
LocalDateTime dateTime = currentDay
PplusWeeks(h —1);
Double trendDiff =
weekSeasons.getOrDefault(date Time.get(weekFields.weekOfWeekBasedYear()),
1.0);

double deviation = 0;
if('Double.valueOf(standardDeviation).isNaN()){
deviation = C_CONSTANT_FOR_PREDICTION_INTERVALS *
standardDeviation * Math.sqgrt(h * (1 + (double) h / (weeksCount)));

¥

BigDecimal forecast = toBigDecimal(Math.max(trendDiff + (m *
(weeksCount + h) + b), 0D));

return new YearChartPoint(asDate(date Time),
forecast.setScale(2, RoundingMode.HALF_UP),
BigDecimal.valueOf(Math.max(forecast.doubleValue() —
deviation, 0.0)).setScale(2, RoundingMode.HALF_UP),
forecast.add(BigDecimal.valueOf(deviation).setScale(2,
RoundingMode.HALF_UP))

);
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}).collect(Collectors.toL.ist());

log.trace(*'DataProcessing job : Loaded predictions info");

/[ existing data points
this.existingData =
this.weekData.orderBy(col( WEEK_NUMBER_FIELD).desc())

.collectAsList()

.stream()

.map(SimpleRowWrapper::new)

.map(wr -> new
YearChartPoint(asDate(wr.getTimestamp(WEEK_DATE_FIELD).toLocalDateTim
e()),

BigDecimal.valueOf(wr.getDouble(TOTAL_VALUE_FIELD,
0.0)).setScale(2, RoundingMode.HALF_UP)))

.collect(Collectors.toL.ist());

log.trace(*'DataProcessing job : Loaded existing data info");

if (texistingData.isEmpty()) {
log.trace(*'DataProcessing job : Actual value for last week is {}",
existingData.get(existingData.size() — 1).getForecast());

}else {

log.trace(""DataProcessing job : Existing data is empty");

log.trace(""DataProcessing job : Prediction value for current week is {}",
predictions.get(0).getForecast());

/[ final year chart data
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this.yearData =
Stream.concat(this.existingData.stream().limit(GRAPH_WEEKS_COUNT / 2),
this.predictions.stream())
.sorted(Comparator.comparing('YearChartPoint::getDate))
Jimit(GRAPH_WEEKS_COUNT)
.collect(Collectors.toL.ist());

log.trace(*'DataProcessing job : Loaded year data info");

this.last20weeksInfo = this.existingData.subL.ist(0,
Math.min(this.existingData.size(), 20))
.stream().map(YearChartPoint::getActual).collect(Collectors.toList());

log.trace("DataProcessing job : Loaded info for last 20 weeks");

/[ final year chart data
List<YearChartPoint> allGeneratedData =
Stream.concat(this.existingData.stream(),
this.predictions.stream())
.sorted(Comparator.comparing('YearChartPoint::getDate).reversed())
.collect(Collectors.toL.ist());

this.quarterData = IntStream.range(1, 5)
.mapToObj(i -> {

YearQuarterHolder yearQuarter = new
YearQuarterHolder(setYearStartRelatively(configuredYearStart,
currentDay.toLocalDate()),

i, asDate(currentDay));

return new QuarterData(allGeneratedData.stream()
Tilter(w -> yearQuarter.isInQ(w.getDate()))
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.map(y ->
Optional.ofNullable(y.getForecast()).orElseGet(y::getActual))
reduce(BigDecimal.ZERO, BigDecimal::add),
yearQuarter.getCalendarQ(), yearQuarter.getStatus());

b))
.collect(Collectors.toL.ist());

If (log.isTraceEnabled()) {
log.trace("DataProcessing job: Loaded quarter data:");
this.quarterData.forEach(q -> log.trace(*'DataProcessing job: Value for {}
quarter: {}", g.getName(), g.getForecastValue()));

¥

public BigDecimal getYearForecast(){
return this.quarterData.stream()
.map(QuarterData::getForecastValue)
reduce(BigDecimal.ZERO, BigDecimal::add);

public ForecastCalculationHolder(Dataset<Row> ordersDataSet, LocalDateTime
currentDay,
LocalDate configuredYearStart) {
this(ordersDataSet, currentDay, configuredYearStart, BigDecimal.ZERO);



