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Beenenue

PaGoTta ¢ naHHBIMH SBISETCSd Ba)KHOM 4YacThl0 4YeloBe4YeCKOM >ku3HU. OHa IO3BOJISET
MOJIICP>KUBATH TOPSAJOK U CTPYKTYpHpOBaTh HH(popMaruio. OQHAKO, MOKET JIH ATO 3aHATHE OBITH
npocThiM? B mpomnuiom, cyliecTBOBaJIM apXMBbI, a MH(pOpMalMs 3alMchiBajach Ha Oymare, 4To
OTpeNIeNIEHHO Aenano 00paboTKy JaHHBIX TPYAOEMKUM B MAT0d(PPEKUBHBIM.

B name BpeMs, ¢ MOMOIIbIO COBPEMEHHBIX TE€XHOJIOTHI, 00paboTKa JaHHBIX cTana Oojee
pocToil ¥ A3PPEKTUBHOM, YTO MO3BOJISIET OBICTPO U TOYHO IMOTYYaTh HEOOXOAMMYIO HH(POPMALIHUIO.
OTO KPUTHYHO BaXHO B PA3IMUYHBIX O0JIACTSX, TAKUX Kak OM3HEC, HayKa, MEIUIIMHA U MHOTUX
NPYTHUX.

Crpoc W TEXHOJIOTUH SIBJSIOTCS JBYMsI KIIIOYEBBIMHM 3JIEMEHTAMH, KOTOpbIE JIOBOJAT
KOHKYPEHIIMIO JI0 MaKCHMyMa, €CIId He JI0 Tpeiesia, pa3MbIBasi OTPACIIeBbIe TPAHUIIBI M 3aCTaBIIss
npeanpusaTis MeHaTbes. Ilporpecc B 06sacT MHPOPMALMOHHBIX TEXHOJOIMHM TaK)Ke MO3BOJIMI
KOMITAHMSIM ~HAKaIUIMBaTh OOJbIIHE OOBEMBbl JAaHHBIX K3 MHOTOYUCICHHBIX HCTOYHHUKOB
MOCPEJICTBOM ~ CBOMX  Ou3Hec-mporieccoB. UYToObl  ocTaBaTbCsl  KOHKYPEHTOCIIOCOOHBIMH,
OpTaHu3aIsIM HEOOXOTUM HHCTPYMEHT, KOTOPBIH MOXKET 00€CIIEUNTh EIOCTHOE PE/ICTABICHUE 00
OTIEPALIMOHHON Ccpejie OpraHu3ally, HUCHOJb3yd MPEUMYIIECTBA OTPOMHOI0 0oObeMa COOpaHHBIX
JTAHHBIX ¥ MTO3BOJISIS KOPIOPATUBHBIM KOHEUHBIM MOJIB30BATEISIM JIyYIlle aHATU3UPOBATh COCTOSIHHE
CBOEro OM3Heca M MPEJOCTaBIATh TOUHYIO MH(pOpPMAIHIO, KOTOpas CIOCOOCTBYET YIy4IIEHHOMY
MIPUHATHIO PEIIECHUN.

OHUM U3 TIIaBHBIX TIOMOIITHUKOB B pa0oTe ¢ JaHHbIMHU sBisieTcst Microsoft SQL Server Data
Tools - Business Intelligence (SSDT-BI).

1. Yro 310 TaKoE?

Microsoft SQL Server Data Tools - Business Intelligence (SSDT-BI) siistercst Habopom
MHCTPYMEHTOB ISl Pa3pabOTKU MHTEUIEKTyalbHBIX OM3Hec-puiokeHui Ha ocHoBe SQL Server.
OTO WMPOKO HUCMHOJb3yeMasl CHUCTeMa YIpaBJICHUs pelauUOHHbIMU 0Oa3amu naHHbIX (RDBMS),
npeAHa3HauYeHHas JJIsl IPEeI0CTaBIEHUS MOJIb30BATENSAM BO3MOKHOCTH XPAHEHUS U MTOMCKA JTAHHBIX
B COOTBETCTBUM C HMX TPEOOBaHUSMU. DTOT HAOOp MHCTPYMEHTOB COJEPKHUT B ce0€ MOIIHBIC
CpeICTBa IJI CO3JaHUsl, JCTIION W OTJIAJKH WHTEIUIEKTYyalbHBIX OW3HEC-TIPUIIOKEHUN, BKITIOYast
HWHCTPYMEHTHI [T CO3/JaHUs OTYETOB, aHAIM3a JaHHBIX U T.1 [1].
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Microsoft®
% SQL Server2012

Business Intelligence

Puc. 1. JJorotun Business Intelligence (SSDT-BI)

Business Intelligence (Bl) — 310 GsicTpopacTyImii CEKTOp MPOrPaMMHOI0 00CCIIEYEHHUS, U
MOCTABIIMKHA IMMPOTPAMMHOIO OOecredeHus] OBICTPO pPa3padaTHIBAIOT PA3UYHBICE HHCTPYMEHTHI
ousHec-aHanuTukn SQL Server myis yaoBIETBOPEHHUs pacTyIIUX TpeOOBaHWM OpraHu3aIuil K
aHaIM3y JaHHBIX [2].

N SQL Server 2014 Setup |- o

Feature Selection

Select the Express features to install

License Terms Features Feature description:
Global Rules
- m The configuration and operation of each
Product Updates Shared Features instance feature of a SQL Server instance is =

Install Setup Files ! SQL Server Data Tools - Business Intelligence for solated from other SQL Server instances. SQL
c th ¢ Server instances can operate side-by-side on

Install Rules SQL Chent Connectivity SDK :

Redistributable Features Prerequisites for selected features
Installation Type
Feature Seloction Already installed
. R Microsoft Visual Studio 2010 Redistributable

Sature et Micnsoft Visual Studia Tonks fmunrhznmr n
Feature Configuration Rules n
Installation Progress Disk Space Requirements
Complete Drive C: 1629 MB required, 10608 MB available
"
Select All Unselect All
ot
hare
< Back Next » Cancel Help

Puc. 2. YcranoBka Business Intelligence (SSDT-BI)

2. Kommnounentsi SSDT-BI

Crex Business Intelligence cocTouT u3 mHMpPOKOro Habopa WHCTPYMEHTOB, MOBBIMIAOIINX
IIEHHOCTH 0a3bl JaHHbIX SQL-cepBepa. Brienum caMmbie OCHOBHBIE:

e SSIS (SQL Server Integration Service)

e SSAS (SQL Server Analysis Service)

e SSRS (SQL Server Reporting Service)

Bce BhileoncanHble KOMIIOHEHTHBI, B CBOIO OYepe/ib, SIBIIAIOTCA KoMroHeHTamu SQL Server
Data Tools (SSDT), koTopslii mpe1ocTaBaseT HHCTPYMEHTHI ISl pa3paOOTKH U IET1os 0a3 JaHHbIX.
OTOT WHCTPYMEHT MO3BOJISIET pa3pabdOTUYMKaM CO3/1aBaTh W M3MEHATHh 0asbl JaHHBIX, UCIOJIb3YS
BU3YyaJbHBIA UHTEP(DENC U BCTPOCHHBIE I1a0IOHBI.
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'/ RELEASE 15.8.0
‘ Microsoft SQL Server Data Tools

Install tools to this Visual Studio 2017 instance:

Visual Studio Enterprise 2017 v

Install tools for these SQL Server features:
S base
SQL Server Analysis Services
SQL Server Reporting Services
SQL Server Integration Services

Install Close

Puc. 3. YcranoBka Ha6opos nacrpymenToB Business Intelligence (SSDT-BI)

SQL Server Integration Service, Takxe nzBectHast kak SSIS, mpencrapnser coO00i KOMIIOHEHT
IporpaMMHOro obecriedenus 6a3bl faHHbIX Microsoft SQL Server, KOTOpPbI MOXHO HMCIOIb30BAThH
IIpH TIepeave NaHHBIX U3 pabodeil cpeasl B 0a3y NaHHBIX aHATW3a WM XpaHWIHIEe JaHHbIX. SSIS
MOJKET U3BJIEKaTh JJaHHBIE U3 Pa3IMYHbIX HCTOYHUKOB, TAKMX Kak 0a3bl faHHbIX SQL, 6a3bl JaHHBIX
Oracle, 6a3b1 qanubix DB2 u daiiier Microsoft Excel [2].

B nononnenue x nepemenienuto AaHHbIX SSIS mocraBiseTcsi ¢ HECKOIBKMMHM OCHOBHBIMU
KOMIIOHEHTaMH{, KOTOpbIE€ MO3BOJISIOT IUIAHUPOBATH 3allyCKU WIM cooOmmarhk o0 ommuodkax. ITo
rapaHTHUpYeT, YTO aBTOMATHU3MPOBAHHBIE MPOLECCHI, 3aMONHAOLIME Ballld HHCTPYMEHTH Business
Intelligence, OynyT cHaOKeHBI CAMBIMH TIOCJICHUMH JaHHBIMHE [3].

SQL Server Analysis Services (SSAS) — 310 (yHKIUS OHIaHH-aHATUTHYECCKONH 00pabOoTKH
TAHHBIX W CO3/IaHUs 0TYETOB, Hcmonbzyemas B SQL Server Business Intelligence mis obecrieuenust
paboThl JaHHBIX C KOHEUHBIMH IMosib3oBarensiMu. SSAS coszmaer mHoromepsusie KyOsr OLAP
(TexHosoruss 00pabOTKM JaHHBIX, 3aKJIIOYAIOLIasicsl B MOJArOTOBKE CyMMapHOW HMHQOpMAaluMH Ha
OCHOBE OOJIBIIMX MACCHUBOB JAaHHBIX, CTPYKTYPUPOBAHHBIX I10 MHOIOMEPHOMY IPHHIIMITY),
WCTIONB3Yysl JTAaHHBIE M3 KHUOCKOB/XPAHWJIMII JAHHBIX, YTOOBI aHAJM3UPOBATH JNAaHHBIE OBICTpEe U
riyosxke [2].

SSAS mnpenocraBnsieT OrpoMHOE KOJMYECTBO BCTPOEHHBIX CPEACTB arperupoBaHus M
neranuzanuu. Ciyxx6a SSAS npeaBapuTeNbHO BBIYMCISAET M (PU3MUECKH COXpaHsET JaHHBIE,
MIOJIy4YE€HHBIE U3 APYTUX UCTOYHUKOB, TAKUM 00pa30oM, 4TOOBI IO HUM MOYHO OBLIIO OBICTPO MOJy4aTh
OTYEThI ¥ BRIYHCIISATH UX, YTO JICNACT BPeMsl OTBETa Ha 3alPOC OYeHb KOPOTKUM [3].

Microsoft®
7761 Server

™

Analysis Services
Puc. 4 JJororun SQL Server Analysis Services (SSAS)

SQL Server Reporting Services, cokparieHHO Ha3zbiBaeMmblie SSRS, mpeactaBisitoT coOoii
CPEICTBO CO3JaHUS OTYETOB, KOTOPOE MO3BOJISIET CO3/1aBaTh TAOIUYHBIE OTUETHI U PA3IIUYHBIEC THUIIBI
OTYETOB B BHJIC TMAarpaMM, OTUETOB B BHJIC TPaPUKOB, KapT WK Teorpadudeckux ordetoB. Kpome
toro, SSRS noxnepxuBaet nunterpanuto ¢ SharePoint u Power BI, a Takyke oTdeThI 1711 MOOMIIBHBIX
ycTpoiicTB [2].

Chisindu, Republica Moldova, 5-7 aprilie 2023, Vol. |
-418 -



Technical Scientific Conference of Undergraduate, Master, PhD students, Technical University of Moldova

SSRS nocrasisiercs ¢ MUPOKUM CIIEKTPOM QYHKIMH rpaduueckoro uHTepderica u MMpOKUM
HaOOpOM BCTPOEHHBIX BH/DKETOB OTYETOB JUII OTOOPaXEHUS HCKIIIOYUTENIFHO — YIOOHBIX
BU3YaJIM3allUil JaHHBIX, TOMUMO OOIIMPHOMN KOJUIEKIIUH MPOCTHIX IPaUKOB.

SSRS coeaunsier paznuyHble BHEUIHUE UCTOYHUKHU JAHHBIX U KOMIIMJIMPYET HEOOXOANMBIE
OTYETHl B JIETKO YHTAaeMbli (opMmar, KOTOPBIM MPEJOCTaBIAeT KOHEYHBIM I10JIb30BATEISM
HpaBHIBHYIO HH(POPMAIIUIO HA OCHOBE Pa3pelIeH i T0JIb30BaTEs U IPYIIOBOro aoctyma [3].

Microsoft®
& SQLServer

™

Reporting Services
Puc. 5. SQL Server Reporting Services

3. Hpunuun padorsl Business Intelligence

Bce pemennst SQL Server Business Intelligence umeror ctaHaapTU3UPOBaHHBIA MOIXO0 K
MOATOTOBKE JIAHHBIX, YTOOBI C/IEJIaTh MX TOTOBBIMH K HCIOJB30BaHUIO. DTOT METOJ Mpeodpazyer
JAaHHbIE, ONTHMHM3UPOBAHHBIE IJII CUCTEMbl C TPYJOEMKHMM TpPaH3aKLMSIMHU, U NEPElaeT UX B
cucTemy, 0oJiee MOAXOSAIYIO0 AT AHATUTUYECKHUX 3aIPOCOB.

[TpousBoacTBeHHBIN cepBep 0O0bIYHO opueHTupoBaH Ha OLTP (onnaitH-o0paboTKy
TpaH3aknuii). B pe3ynbrate OH UMEET PEISAIMOHHYIO KOH(UTYpaIiio, WHACKCHl U THITBI JaHHBIX,
obnervaromme onepanuu INSERT, UPDATE u DELETE. Tot ke ma0ioH HE NpUMEHSETCS K
JAHHBIM, OTITUMH3UPOBAHHBIM T OM3HEC-aHATUTHKH [3].

4. TlpeumymectBa, npeaocrabiasemble SQL Server Business Intelligence

ITIpeoOpa3oBanue: SQL-cepBepbl MOryT MpeoOpa3oBbIBaTh CIOXHBIE JaHHbIE U
npeoOpa3oBhIBaTh WX B IOJIE3HBIE HJEH, KOTOpHIE OOECHEYMBAIOT JOJITOCPOYHOE pa3BHTHE U
pacipenue 6u3Heca.

MonepHu3anus: THCTPYMEHT Ou3Hec-aHamuTHKH SQL Server BBIXOJWT 3a paMKH CO3IaHHS
HavainbHOTro otdyera. OH MOKET MPENOCTaBIATh MOJHOCTBIO MHTETpUpoBaHHbIe 0T4eThl Power BI,
KJIFOUEeBbI€ TTOKa3aTenu 3PGEKTUBHOCTH U OTUYETHI ¢ pa30MBKON Ha CTPAHUIIBI C €TUHOTO JOCTYITHOT'O
BeO-MopTana.

Coenunenne: SQL-cepBepsl MPeOCTABISIIOT THOPUIHBIE OTYETHI, KOTOPHIE COSAMHSIOT Bac C
BaIlIMMU JIOKAJIbHBIMU JAaHHBIMU U3 o0siaka. HeT TpeGoBaHMil, CBSI3aHHBIX C MEpeMElIeHUEM JaHHbIX.

Macmra6: mnarpopma SQL Server Business Intelligence momHocThio Macmrabupyema,
MIO3TOMY €€ MOXHO PacIIupsTh O Mepe pacliupeHus nHPOopMalnu.

busnec-ananutuka SQL Server
Cy1mecTByeT 1Ba OCHOBHBIX THIIA CUCTEM, OJIHA U3 KOTOPBIX ellle Oosee ONTUMHU3HPOBaHA, YeM
Jpyrasi, v I03TOMY SIBJIsieTcs KOHeuHOU Toukol B moToke AaHHbIX SQL Server Business Intelligence:

1. SQL Server Business Intelligence, stan 1: xpanunuiiie 1aHHBIX

2. SQL Server Business Intelligence, stan 2: onnaiiH-Ky0 aHanUTHYECKON 00paboTKH
(OLAP)

Ortan 1:

[TepBeiM oTamom BHe cuctembl OLTP sBusiercs xpanwnmuige gaHHBIX. OOBIYHO OH
pasmemaercs B craHmapTHoM 3k3emiusipe SQL Server xak oObryHas 6a3za maHHbIX. OgHAKO OH
BKIJIIOUAET J€HOPMAIM30BAHHYIO MOJENb 0a3bl JaHHBIX BMECTO PeJSIMOHHON. Bo3MoxxHO
pasmemenne dx3emiusipa OLTP u xpanunuiia gaaasix B 04HOM dk3eMruisipe SQL Server. MbI Takxe
MOKEM CO3/1aBaTh OTYETHI, KOTOPHIE HAMPSAMYIO 3alpalllBalOT XPaHUIIUINIE AaHHBIX. B pesynbrare
HeOOoJIbIINe KOMITAHUH OOBIYHO OCTAHABJIMBAIOTCS HA 3TOM 3Tane, TeM 0ojee 4To 0a30Bble YPOBHU
muneH3uu SQL Server 00bIMHO HE BKITIOUAIOT MHCTPYMEHTHI cyK0 Analysis Services, HeoOX01UMBbIe
JUIS CJIETYIOIIETO 11ara K aHaJIuTHYecKoi 00paboTke.
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Oran 2:

Ha BTOpowMm 3tame paspabarbiBaeTcst KyO omepaTUBHOM aHanuTtuyeckor oopadbotku (OLAP).
Ky6 OLAP — 310 cTpyKTypa JaHHBIX, KOTOpas IMPEOJI0JICBACT OTPAaHUYCHHS PEISAIMOHHBIX 0a3
JAHHBIX 33 CUET HMCIIOJIb30BaHMsI MHOTOMepHOTO npeacraBieHus. Kyosr OLAP moryt 3¢ dexTuBHO
o0OpabaTeIBaTh COBOKYITHBIE JaHHBIEC, IOCTYIMAIOIINE U3 OOIKUPHBIX HAOOPOB AaHHBIX. Kpome Toro,
OHM MOTYT COJACpXkaTh CIOKHBIC KIIFOUEBHIC MOKa3aTrenu A(PQPEKTUBHOCTH OW3HECA U CII0KHBIE
MOKa3aTesIH MPOU3BOIHBIX JaHHBIX.

Knuentsr moryr mpocmarpuBath KyOsl OLAP ¢ moMomipi0 TakuX HWHCTPYMEHTOB, Kak
cBozHble Ta0nuibl Excel, nmm ux MoXHO HCIONBb30BaTh B KAYECTBE UCTOYHUKA TAHHBIX JJI CIYkKO
otyetoB SQL Server, rae nndopmaryst JoKHA 0TOOpakaThes B 0ojiee CTPYKTYpHUPOBAHHOM CTHUIIE.
Mpg1 mosxeM 3anpamuBath Kyosl OLAP, ncnons3ys s3bik 3arpocoB MDX.

Korma BeI noiiere A0 3TOro 3Tama, Bbl CMOXKETE 3alpPOCUTh ONTUMHU3UPOBAHHYIO 0a3y
JAHHBIX, TOCTYITHYIO TOJIBKO Ui YTEHHUSI, U BEPHYTh Pe3y/bTaThl C 0OraThIMU OM3HEC-aHAIUTUKAMHU
JUTSE OOIIMPHBIX HAOOPOB JaHHBIX C MAJLIM BPEMEHEM OTKJIHMKA (10 CPABHEHHIO C aHAJIOTUYHBIMU
3ampocaMu B TpaauimoHHou 6a3e manHeix OLTP). B pesynbrare cBoelt MHOroMepHOW (OpMBI H
MPUPOABI Ky0a, JOCTYITHOTO TOJIBKO JIJIsi YTCHHs, KyO 3aHMMaceT MEHBIIE MeCTa Ha JHCKE U
MOJIHOCTBIO O0XOIUT MPOOJIEMBI Mapayiean3Ma, He TpeOys 6J0kupoBok [3].

Disparate Data Sources

- OLTP Database )
a ase
Datsimart/ OLAP Cube

Data Warehouse

4

ill Excel Spreadsheets

=
- Access Database

- Text Files =

OLAP

Puc. 6. Kyost OLAP

Heorbemiemble KoMIOHEHTHI Ou3Hec-aHanuTuku SQL Server

A) Konseilep unTerpanuu JaHHbIX

SQL Server Business Intelligence Hyxnaercst kak B 6a30BOi cxeme, KOTopast TOAIepKHUBAET
9TH 0a3bl JaHHBIX, Tak U B cucreMax ETL (u3Bnedyenue, npeoOpa3oBaHMe, 3arpys3ka), KOTOpbIE
o0ecreynBalOT Tepenady JaHHbIX Mexay Oa3oit gaHHbiXx OLTP u XpaHunuimem JaHHBIX.
Wuctpymentst SQL Server Data Tools MOXHO KcCIonb30BaTh [Uisl JIOOBIX Ollepanuii, TpeOyromux
3arpy3Ku, nepejaud, yiaydlleHUs U OTIpaBKU AaHHBIX. [lepenaua Mexxay XpaHWIUILEM JaHHBIX U
kyoom OLAP Bremosnnsiercs ciyxx6amu SQL Server Analysis Services (SSAS).

b) [IpencraBienne qaHHBIX

TpeTwii Tan HAYMHAETCS TIOCTIE TOTO, KaK pa3paboTaH 0a30BBI MaKeT M pealn30BaH MOTOK
JAHHBIX MEXJy pa3IUYHbIMU YpoBHSAMH. Ilocie BBIMOTHEHHS TUX ONEpallii HaM HY)KHO HailTu
CTIOCO0 JOCTaBUTh ITH JaHHBIE KOHEYHOMY IOJIb30BaTeN0. OTY4EeThI — 3TO KIMEHTCKas 4acTh
Business Intelligence. B Ousnec-ananutuke SQL Server 3T0 MOXHO clenarb HECKOIbKHUMH
crocobamu. OnuH W3 HanboJiee PacIpOCTPAHEHHBIX CITOCOO0B — dYepe3 Ciy)Obl oTdeToB SQL
Server (SSRS). Dra QyHkuus MoxeT co3maBaTh, pa3MellaTh U MPEACTABIATh OTYETHl Ha OCHOBE
nauubix Bl [4].
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3akiaro4eHue

B nenmom, SSDT-BI siBiisieTcst MOIIHBIM HHCTPYMEHTOM TSI pa3pabOTKU MHTEIIEKTYaIbHBIX
ousHec-npuinoxkeHuil Ha ocHoBe SQL Server, xoTopblil mo3BosseT paspaboTuukam >PQPEeKTHBHO
co3/laBaTh U JEIUIONPOBaTh 0a3bl aHHBIX, OTUETHI, AHAIU3bl U MHTEJUIEKTYaJIbHbIC HMPUIOKEHHUS.
Hcnonp3oBanne SSDT-BI no3Bossier CHU3UTH BpeMsi M CTOMMOCTD pa3pabOTKH, a TAKKE YIyUIIUTh
Ka4yecTBO pe3yJIbTaTOB.

OTOT HHCTPYMEHT MOXKET UCIIOIb30BAThCS KaK JJIs CO3/1aHUsI HOBBIX ITPUJIOKEHUH, TaK U IS
MOJIEPHHU3ALUH CYILECTBYIOLINX, U €r0 MOXHO MHTEIPUPOBATh C APYTUMHU CPEICTBAMU Pa3pabOTKH,
takuMu Kak Visual Studio. SSDT-BI sBasiercs BaXHBIM MHCTPYMEHTOM /ISl pa3pabOTKU
UHTEJUIEKTYaJbHbIX OM3HEC-IPUIOKEHUH M ToMoraer pa3paboTUyUMKaM JOCTHYb >KEIaeMBbIX
pe3yJIbTaToB.
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