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BBEJAEHUE

OcHOBHasI TENIb peaTU3alii MPOCKTOB COBPEMEHHBIX XPAHWIWIL JAHHBIX —
o0OecreunTh HAAESKHOE XpaHEHHE U Iepefadyy B CIElUalIbHbIE aHATUTUYECKUE
MIPOTrpamMMBbI OOJIBIIINX MAaCCHUBOB JaHHBIX. B 3aBHCHMOCTH OT TEKyIIUX MOTPEOHOCTEH
NOPEANpUsATHAS HUCHOJIB3YIOTCS KakK TpaAaullMoHHble, pensiunoHHbie CYBJl, Tak wu
crenuaibHO pa3paboTaHHbIC Mt paboThl ¢ O6ombmmMu qanaeiME NOSQL CYB/I. B
BUTy OOJIBIIIOTO KOJIMYECTBA pa0OT M YHACTHUKOB, TPOEKT XPAHUIIUIIA JAHHBIX MOKHO
CPaBHUTh MO pa3MEPy U CJIOXKHOCTH C MPOEKTOM pa3pabOTKU MOJHOIEHHOU
uH(popMalMoHHON cucteMbl. He cTouT 3a0bIBaTh O HEOOXOAMMOCTH MOCTOSIHHOM
MOJICPHU3AIIMY U ONTUMHU3AIMU XPaHWIHIIA Y>KE MOCTIE €ro peaus3a.

JlaHHBI TPAKTUKYM COJEPKHUT 7 TEM, CBS3aHHBIX C pa3HbIMU dTalaMu
MIPOCKTUPOBAHMS U DIKCIUTyaTallHl PEJSIITUOHHBIX W TOCTPEISAIIMOHHBIX XPaHUIIHII
JTaHHBIX. YHUTATEI0 MOCIeN0BATENbHO Mpe/jIaraeTcs NpakTHYeCKUe MaTepHallbl JUIs
OTpa0OTKM HABBIKOB Pa3BEPTHIBAHUSA M HACTPOWKH TMPOTPAMMHOTO OOECIICUCHHUS,
M3YUYEHUSI CTPYKTYpPbl TOTOBBIX YUEOHBIX 0OpA3IOB XPAaHUIIUII JAHHBIX U CO3JAHUS
COOCTBEHHBIX pabounX MoJIeNiel XpaHUuIl TaHHbIX. B kauecTBe pensiuuronHoit CYB]]
npeiaraeTcs momyJsipHoe nporpaMmuoe odecrieuenue MS SQL Server, B kadectse
noSQL CYBJI — MongoDB.

Kaxxnas Ttema 3akaHuMBaeTCsl HECKOJBKUMU 3aJaHUSIMU JJISI CAaMOCTOSTEIBHOM
pabOoThI, TO3BOJISIOMIMMH YUTATEIIO 3aKPETTUTh IMMOJTYYEHHBIC B ITPOIIECCE BHITIOJTHCHUS

MNPCAJIOKCHHBIX ITPUMCEPOB ITPAKTUHICCKUC HABBIKH.



1. OBIUME CBEJEHHUS O CYBJ MS SQL SERVER. OBLIUE
CBEJIEHHUSI O CYBJI MONGO DB

1.1. Cucremusblie u annapatibie TpedoBanuss MS SQL SERVER

Jis  co3maHuMs cpembl, B KOTOPOW CTYIACHTOM OYAyT BBIIOJHATHCS
MOCTaBJICHHBIE B METOAMYECKHX YKa3aHHIX 3aJaHusi, MOTpeOyeTcs yCTaHOBKa U
HACTpOWKa psi/ia TPOrPaMMHBIX TIPOAYKTOB. s n3ydeHus: TpaaunuoHHbIXx OLTP u
OLAP xpaHunuil JaHHBIX OyJeT KCIOJb30BAaHO MPOTpaMMHOE OOeCTieueHne
Microsoft SQL Server 2019 (manmee - MS SQL Server) u mporpaMMHas 000JI04Ka
MeHeIKMEHTa cepBepa 6a3 manabix Microsoft SQL Server Management Studio.

B Ttabnuiue Huxke NpUBOIATCS CUCTEMHbIE M amlmnapaTHble TpeOOBaHUS AJis
ycTaHoBKH 1 dkcrutyataruu 110 SQL Server (ta6m. 1):

Tabnuua 1. TpeboBanus k sx3emiusipy MS SQL Server

KomnoneHnt TpeboBanue
Kectkuii nuck | 6 I'6
o3y 1 I'6 (pexomenayetcs 4 1'0)

ITpoueccop X64
1,4 I'Ty (Pexomenayercs 2,0 I'T')

Tun AMD Opteron, AMD Athlon 64, Intel Xeon ¢ noanepxkoii Intel

MpoI1eccopa EMO64T, Intel Pentium IV ¢ mognepxkoit EM64T.

Monurop Super VGA c¢ pa3pemenuem 800x600 mnukceneir mnu Oonee
BBICOKHM

HNuTepuer [Ipy HEOOXOAMMOCTH MOAJEPKKHU UHTEpHET-cpeactB MS SQL
Server

[ToMmuMoO yKka3aHHBIX BbIlIe TpeOoBaHUM, 1 QyHKUMOHUpoBaHus CYDBJ]
TpeOyeTcst NpeBapUTEIbHO YCTAHOBUTH WK poBepuTh Haiuuue Ha [1K cienyromiero
nporpamMmmHoe ooecneuenue (Tadi. 2):

Tabmuma 2. TpebGoBaHusST K CHCTEMHOMY MPOTPAMMHOMY OOECIICUCHHUIO
sx3emiurapa MS SQL Server

Tun TpeboBanue

OmnepaionHas cucrema Windows 10 TH1 1507 unu Gonee mo3aHen
BEPCUU

Windows Server 2016 umu Oosiee mno3aHEH
BEPCUU

NET Framework Bepcust 3aBUCHT OT ONepalilMOHHONW CUCTEMBI
CereBoe nporpammuoe | [logaepkuBaempie  ONEparMOHHBIC CHCTEMBbI
obecrieueHue st SQL Server coziepat BCTPOEHHOE CETEBOE
nporpamMmHoe oOecrniedeHue. limeHoBaHHBIE
DK3EMIUISIPHl M JK3EMIUIAPHI M0 YMOJIYAHHUIO




M30JIUPOBAHHONW YCTAHOBKH TIOJJCPKUBAIOT
CIemyIoONe CeTeBble TpOTOKONbI: Shared
memory, Named Pipes u TCP/IP.

bonee mompodno dynkmmonan MS SQL Server u rpaduueckuit narepdeiic
Cpenbl ympaBlieHHs OyJeT pacCMOTPEH B XOJE€ OMNHCAHHWS COOTBETCTBYIOIIMX

IPAKTUKYMOB.

1.2. Cuctremuble u annapaTubie TpedoBanus MONGODB

Jlst mzyuenust NOSQL xpaHunwi TaHHBIX OYIeT MCIOIL30BaHO MPOTPAMMHOE
obecnieuenue MongoDB akTyanbHOM Ha MOMEHT MPOYTECHUS M3JaHUS BepcuH (Jayee
- MongoDB) u mnporpammHas o0oio4Yka MEHEIKMEHTa cepBepa 0a3 JaHHBIX

MongoDB Compass.

B tabn. 3 nmpuBeneHbl CUCTEMHBIC U amnmapaTHble TPEOOBaHUS K DK3EMILISIPY

CYBJl mongoDB:
Ta6nuna 3. TpeboBanus k sx3emmusipy MongoDB
Kommonent TpebGoBanue
Kectkuit quck | Munumainsao - 10 I'0
[Tponeccop wu | X64
aMSATh KaK MUHUMYM JBa siapa u 2 ['0 mamsaTu i1 pa3BepThIBAHUS
OCHOBHOTO cepBHca. Ele cToabKo ke JyIs pe3epBHOM KOITUHU
Tun AMD Opteron, AMD Athlon 64, Intel Xeon ¢ moauepxkkoii Intel
nmpoleccopa EM64T
Monurop Super VGA c¢ pazpemiennem 800x600 mukceneit wim Oosee
BBICOKUM

B T1abn. 4 mnpuBemeHO KpaTKOE ONHUCAHWE TPEOOBAaHUN K CHUCTEMHOMY

MIPOrpaMMHOMY 00€CIIEUEHHUIO!

Tabmuma 4. TpeboBaHusS K CHCTEMHOMY IIPOTpaMMHOMY OOCCIEUYCHHUIO

sx3emiuripa MS SQL Server

Tun TpeboBanue
OnepannoHHas cuctema Windows 10 TH1 1507 unu Gonee mozmuein
BEpPCUU
Windows Server 2016 umu Oosiee mno3aHEH
BEpPCUU

Cepgep Ha 6a3ze OC Linux, npeamnoyTuTeIsHO
auctpuOyTuB Ubuntu

bonee noapobno ¢ynkunonan MongoDB u rpadguueckuii untepdeiic cpeab

yrpasieHus OyJeT pacCCMOTPEH B XOJ/I€ OMUCAHUS COOTBETCTBYIOIINX MPAKTUKYMOB.
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2. IPOEKTUPOBAHUE AHAJINTUYECKHUX 3AITPOCOB K
OLTP BA3E JAHHBIX

2.1. Onucanne yyeoHoii 6a3pl nanubix AdventureWorks. PazseprriBanue
y4eOHoii 0a3bl JaHHBIX Ha cepBepe MS SQL Server 2016

VYuebHass ©0aza pmanabix AdventureWorks co3mana W pacmpocTpaHseTcs
rkommanueit Microsoft mist mpoBeicHHs IPAKTUYECKOTO 00yUYCHHS HaBbIKaM padOThI ¢
nporpaMMHbBIM obOecrieueHueM 6a3 manHbix MS SQL Server. Dto cpaBHHUTENBHO
OonpIas Mo o0bemMy 0a3a JaHHBIX MPOU3BOACTBEHHOTO MPEIIPUATHS, BKIIOYAIOIAs
B ce0s 6osiee 700 pazauyHBIX 00BEKTOB U 3HAYMMBbIE TECTOBBIE MACCUBBI JaHHBIX. [
paboThl ¢ 3TOM yueOHOW 0a30i JaHHBIX TpeOyercs MpeBapuUTebHas yCTaHOBKAa U
HAaCTpOWKa JIOKAIBHOTO »JK3eMIuiipa Oa3bl gaHHeIXx MS SQL  Server, cpemsr
ynpasienuss MS SQL Server Management Studio, a Takke HEIOCpEJICTBEHHO CaMOi
TECTOBOM 0a3bl naHHbIX. [Ipomecc yYCTaHOBKM UM HACTPOWKH MIPOrPAMMHOIO
oOecnieyeHus 0a3bl JAHHBIX MOAPOOHO OMMCAH B BUJICOPOJIMKE IO CIEAYIOIIEH
ccpuike: https://www.youtube.com/watch?v=h6BGVRy68UY

[Tocne ycTaHOBKH ClielyeT YOeAUTbCS B TOM, UTO SK3EMIUISP CepBEpa 3aIlyllieH,

MOCJIE Yero CIemyeT 3alyCTUTh cpeny ympasimenus MS SQL Server Management
Studio u, crnenys TPUBEIACHHOW HI)KE HWHCTPYKIIMH, YCTAHOBHUTH Y4eOHYIO 0a3y
JNaHHBIX.

[Tepeiina 1o CIeIyIomeld  CCBUIKE: https://learn.microsoft.com/en-
us/sqgl/samples/adventureworks-install-configure?view=sql-server-ver16&tabs=ssms
u3 TabaMIbl ¢ oOpasimaMu cieayeT ckadarh ¢ain  AdventureWorks2016.bak. Do

apxuB y4eOHOW 0a3bl JaHHBIX, KOTOpbIe OYJET YCTAHOBJIEH Ha MPEIBapPUTEIHHO
Pa3BEpPHYTOM JIOKAJIbHOM CEPBUCE.

Hanee, Heooxoaumo 3anyctutb MS SQL Server Management Studio u, ykazas B
OKHe mpuriamieHus (puc. 1) agpec TokaaIsHOTO cepBepa (B ciiydae, eciiu cepBHUC 0a3bl
JAQHHBIX 3aMyIlleH, KaK TMpaBWIO, 3TOT aJApec NPOCTABISAETCS aBTOMATUYECKH),

COCOIUMHUTHCA C HUM.


https://www.youtube.com/watch?v=h6BGVRy68UY
https://learn.microsoft.com/en-us/sql/samples/adventureworks-install-configure?view=sql-server-ver16&tabs=ssms
https://learn.microsoft.com/en-us/sql/samples/adventureworks-install-configure?view=sql-server-ver16&tabs=ssms
https://learn.microsoft.com/en-us/sql/samples/adventureworks-install-configure?view=sql-server-ver16&tabs=ssms

|;|? Connect to Server

SQL Server

Server type: Database Engine

Server name: ‘msuniversity.ru, 1450

Authentication: SQL Server Authentication

Login: |mikk0

{{iii{iii{{ii|

Password:

(] Remember password

Cancel Options >>

Pucynox 1. [Togkmouenue k sx3emisipy MS SQL Server

[Tocne ycnemHoro noakiatoueHusi, B Odo3peBaresie 00beKTOB (CIeBa), CleIyeT
Ha)kKaTh MPaBOW KJIaBHINCH MbIIIM Ha manke basel ganubeix (Databases) u BeiOpaTh

nyHKT «BoccTaHOBUTH 0a3y TaHHBIX», pUC. 2.

= Bazbl gaHHbIX
CrcTeMHhle §

| |
Co3zaaTte Hasy AaHHLIX...

MomeHTansH [MpycoeiMHUTE...
] AdventureWc‘ BocctaHoeMTh 633y AaHHBIX...
W AdventureWg BoccTtaHoBWTL haiinkl M rpynnel Gainoe...

W Diplom_test
W Diplom_test_
w Diplom_test1

Pucynox 2. 3amyck MacTepa BOCCTAaHOBJICHHUS 0a3bl JTAaHHBIX

PazBepHYTb NPUNOXEHWE YPDOEHA AaHHLIX...
MMnopT NpunoxeHna ypoBHA AaHHBIX...

B nmnosiBuBIIEMCST OKHE MacTepa BOCCTaHOBJeHUsI (puc. 3), B KayecTBe
Ucroununka ciemyet BoIOpaTh Y CcTpoicTBO (1), mocie 4ero HaxkaTh Ha KHOTIKY CIIpaBa
(2). B mnosBuBmieiics ¢gopme, HaxkaB Ha KHONKy Jlo6aBuTh (3) yka3aTh HyTh K
buszndeckomy (aitry yueOHoM 0a3bl JaHHBIX, CKAYaHHOMY Ha MPEAbIAYIIEM dTare.



Lg: BocctaHoeneHwe Basbl Az
'g:j-,cu-m BOCCTEHOBNEHWA HE BbIBpaH pe3epBHbIi HaG0p AaHHBIX.
Bribepute crpanuuy Ckpwnt @ Cnpasxa
& Osume WCTOUHIK

P
ﬁ anns 1 O Baza gaHHb: 2

ﬁ MapameTpsl
M=y
R

Basza naHHbx:

Haznauenne

E=J BoiGop yCTPOWCTE PE3EPBHOIO KONMPOBaHWA

YkaxuTe HOCUTENL W pacnonoxeHne peaepBHoﬁ HOMWKW AN\ onepauyy BOCCTESHOBNEHWA.

. 3

TWn HOCMTENA Pe3EpPBHON KOMKMK: Pain

Hocutens pesspBHON KOMWK:
NobasuTe

CoepuHenune
ﬁ MISHA-NEXTGEN\SQLEXPRESS

[MISHA-NEXTGEN\MishaKrutoy]
Copepxumoe

[MpocmoTpeTs cBORCTEA

Xoa BRINONHEHWA

loToso

4 OTmena Cnpaeka

Pucynox 3. Beibop daitna mis BoccranoBienus b/l
Janee creayer BU3yallbHO IPOBEPUTHh B COOTBETCTBYIOLIEM OKHE NyTh M

Ha3BaHueE 0a3bl TaHHBIX (pUC. 4) U 3aIIyCTUTH MPOILIECC BOCCTAHOBIIEHUS KHOMKOM OK.

HazHaueHuwe
BT |AdventureWorksDW2016 V]
BoccTaHoBNeHWe: ||_|0CJ'IED.HF|F| CO30aHHanA pe3e BpeMeHHﬂH wKana...

lMnaH BoCCTAHOBNEHMA

BoccTavaenueaemble pesepeHbie HaBopE! GaHHLIX:
BocctaHoenenne  Mma KomnoHeHT
: AdventureWorksDW2016-Full Database Backup ba3za paHHEX

CoepuHeHue
ﬁ MISHA-NEXTGEMN\SQLEXPRESS
[MISHA-NEXTGEN\MishaKrutoy]

MpocMoTpeTe cBOWCTEA

Xoa BLINONHEHWA
>

@ loToeo
[poBEpWTE HOCHTENE PE3EPBHON KOMHUK

OtmeHa Cnpaska

Pucynok 4. [ToareepskieHne pacrnoaoXeHusi BOCCTAHOBJICHUS
B cityuae ycnienHoro BbINMOJTHEHUS ONMMCAaHHBIX BBIIIE MPOLEAYp, YueOHas 6aza

nanaeix AdventureWorks2016 mosiBUTCS B pacKpbITOM chucke ba3bl TaHHBIX OKHA

O6o3peBaTenb 00BEKTOB (pHC. 5)

10



= BEazbl AaHHBIX
T CucTemMHsle 6a3bl AaHHBIX
T MomeHTanbHbIE CHUMKW Baskl AaHHB

=0 | AdventureWorks2016

A oa e L )

Pucynok 5. IlpoBepka Hanuuus b/l B 0003peBarene oObEKTOB
ITocne YCHCHIHOﬁ YCTaHOBKH TECTOBOM 0a3nl HJaHHBIX, CJICAYCT O3BHAKOMUTLCA C
MV (1)H31/I‘-IGCKOI71 MOJCJIBIO B HOKYMCHTC, MpCACTaBJICHHOM 1o CCBLIIKE.
https://msuniversity.ru/uploads/msu_file/file/30311/adventureworks.zip Ha mpeamMer
MpE/ICTaBICHHBIX B 0a3e JaHHBIX TAOJUIl U CBSA3EH MEXIy HUMHU. JTa WH(POpMaLs

HOTp€6yeTC$I JJIA BBIITOJIHCHU S BTOpOﬁ YaCTH MIPAKTHYICCKOI'O 3aiaHNA.

2.2. Co3naHue U BBITIOJIHEHHE AHAJTUTHYECKHUX 3alPOCOB K y4eOHOM 0a3e
nannbrx AdventureWorks

CTpykTypa XpaHWIHILIA JAaHHBIX OpPraHU30BaHAa TakKUM OOpa3oM, YTOOBI
ONITHUMHU3HUPOBATh CKOPOCTh M KAaueCTBO BBIMOJHEHUSA AHATUTHUYECKHUX 3alpOCOB.
Oco0eHHOCTh AaHATTUTUYECKHX 3alPOCOB K IaHHBIM 3aKJIF0YAETCs B TOM, YTO OCHOBHOM
MAacCUB JAHHBIX MOAJEKAIIUX BBITPY3Ke U 00pabOTKe — 3TO YHUCIIOBBIC JTAaHHEBIE.
CUMBOJIBHBIC JTaHHBIC, KaK MPaBWJIO, HTPAIOT POJb METOK, 0003HAYAIOMIMX OCH
rpa@uKoOB WJIM CTOJIOIBI TAOJMYHOM OTYETHOCTU. Takxke, Kak MpaBWIO, B XOJI€
AHAIUTUYECKUX HWCCIIEIOBAaHUM, CIEIUANINCTBI arperupyloT MAacCUBBI JTAaHHBIX U3
HECKOJBKHX (ITOJYac JIECATKOB) pa3HbIX TaOmuIl. B 3THX 00CTOATENbCTBaX BaXKHYIO
pOJb UTPaeT MPAKTUKA CO3/IaHUS U UCTIOJHEHHUS CKPUNTOB aHATTUTHYECKHUX 3aPOCOB
B CpeJie PENSLUOHHON MOJEIN XpPaHEHUSI.

Jlanee, Ha HECKOJIBKMX 3ampocax K JaHHBIM pa3depeM 0a30Bbl€ MPUHLIUIBI
arperaliu JAaHHBIX HECKOJIbKMX TaONuUIl, a TakXe pe3yJbTaTHYI0 CTPYKTYpy
aHAJIMTUYECKUX OT4eTOB. [ Havama paboTel MOTPEeOyeTCs IK3EMIUISIP 3amyIICHHBINA
cepBep 0a3 manueix MS SQL Server ¢ tectoBoii 0a3oii manubix AdventureWorks, a
takoke 3amymenHas cpega MS SQL Server Management Studio, nmoakirodeHHas K
AK3eMILISIpY cepBepa (cM. 1. 2.1).

Jlns HanucaHus ckpunTa 3amnpoca B s3bike SQL uCmosb3yeTcss HHCTPYMEHT
Hosgsrit 3amipoc (New Query). Crnenyet B O603peBaTesie 00bEKTOB JICBOW KIaBHUIIICH
MBIIIH BEIOpaTh 0a3y JaHHBIX, K KOTOPOH OyIeT COCTaBIIEH 3alpoc, OCIIE YEro HaKaTh
kHonky Hossrit 3anipoc (New Query) B unctpymentapun Management Studio (puc. 6).
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https://msuniversity.ru/uploads/msu_file/file/30311/adventureworks.zip

File kdit View lools Window Help

- | Fk - & e | i New Query I
(Nov ey
Object Explorer v X
Connect~ ¥ *¥ ¢ M

= a msuniversity.ru, 1450 (SQL Server 15.0.4312 - mikko)
[= Databases
System Databases
Database Snapshots

i AdventureWorks2019

i AdventureWorksDW2019
i lecture

Pucynok 6. Co3nanue HOBOIO 3arpoca
3anpoc SQL muieTcst B OTKPBIBIIEMCS ISl 3TOTO CHEIMAIEHOM OKHE, MOCIIe
4ero 3allyCcKaeTcsl Ha UCIOJIHEeHHEe KiaBuied F5 niu kHonkoi Beimonnute (EXecute,
puc. 7).

= | s€ 3= | %@ _

il
S E
li

| P Execute v i3 | i Be i'm|m'?5|mrj| ;

QLQuery1.sql - ms...s2019 (mikko (67))* & X

-p> sanpoc zgmecs

Execute (F5)

.0.4312 - mikko)

j

PucyHnok 7. 3amyck 3ampoca Ha UCTIOJIHCHHUE
[TocTtaBuM MEpBYIO 3a7ady s MPOBEACHHS AHAIUTHYECKOTO HCCIICIOBAaHUS.
Kommanus AdventureWorks ocymiecTBiasieT AUCTPUOBIOIMIO CBOCH MPOIYKIIUH
(BemocHITeIbl, 3aIM4acTd K HUM M SKUITUPOBKA) 10 BceMy MHpPY. CIIMCOK TOCTYIHBIX K
HCCIICIOBAHUIO PETHOHOB M CTPaH MHpa, IJI€ OCYIICCTBISIOTCS MPOIAXKH MPUBEICH B
tabnuie SalesTerritory B nmomene Sales. JlanHas Tabimia cocTouT u3 9
CTOJIOIIOB U, TOMUMO Ha3BaHUI TEPPUTOPHUH, TPUBOANT JaHHBIC O CyMMaXx MPOJIax 10

peruonam B Tekytiem (Y TD) u nponutom (LastYear) roay (puc. 8).

Salauenytsal - ms.2013 (miso 1= <
SELECT * FROM Sales.SalesTerritory;

250% ~+ 4
FE Results il Messages
TerritorylD  Name CountryRegionCode Group SalesYTD SalesLastYear CostYTD CostlastYear rowguid ModifiedDate

1 [A | Nomhwest us North America 7887186,7882 32986944938 0,00 0,00 43689A10-E308-497F-BODE-11DE20267FF7  2008-04-30 00:00:00.000
2 2 Northeast us North America 24021768476 36071489371 0,00 0,00 00FB7309-96CC-49E2-8363-0A1BAT2486F2 2008-04-30 00:00:00.000
3 3 Central us North America 3072175118 3205014,0767 0,00 0,00 DFEETFD8-1A8D-468C-B103-EDS8ADDB452C1  2008-04-30 00:00:00.000
4 4 Southwest us North America 10510853,8733 5366575,7098 0,00 0,00 DC3EJEAD-7950-4431-9428-99DBCBC33865  2008-04-30 00:00:00,000
5 5 Southeast us North America 25386672515 39250714318 0,00 0,00 6DC4165A-5E4C-42D2-809D-4344E0ACT5ET  2008-04-30 00:00:00.000
6 6 Canada CA North America 67718291376 5693988 86 0,00 0,00 08B4AFBA-1639-476E-9266-110461D66B00 2008-04-30 00:00:00.000
7 7 France FR Europs 4772398,3078  2396539,7601 0,00 0,00 BF806804-3B4C-4B07-9D19-706F 2E689552 2008-04-30 00:00:00.000
8 8 Germany DE Europs 3805202,3478  1307949,7917 0,00 0,00 6D2450DB-8159-414F-A917-E7T3EE91C38A9 2008-04-30 00:00:00.000
9 9 Australia AU Pacific 5977814,9154 22785489776 0,00 0,00 602E612E-DFES-41D9-B894-27E489747885 2008-04-30 00:00:00.000
10 10 United Kingdom GB Europe 5012805,3656  1635823,3967 0,00 0,00 05FCTE1F-2DEA-414E-SECD-09D150516FB5  2008-04-30 00:00:00.000

Pucynok 8. /lannsie Ta0auis SalesTerritory
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Taxke, B 0aze AaHHBIX NpejacTaBieHa Tabnuia SalesOrderHeader, B
KOTOpOH coiepkarcs  JCTalu3UpPOBAHHBIE  JAaHHBIE O BBITIOJIHEHHBIX
npencraBurenberBamu - AdventureWorks 3akazax. Tabnmuma OYeHb «ITUPOKAs
(comepKUT OO0JBIIIOE KOJIUYECTBO CTOJIOIIOB) M C €€ COJACPKUMBIM IIpeJiaracTcs
O03HAKOMUTBHCSI CaMOCTOSITEJIbHO. YUUTBhIBAas HaJIUYME CBSI3U MEXAYy TaOIullamMu
SalesTerritory wu SalesOrderHeader B OJHOM JOMEHE, HCCIEIOBATEIIb
JaHHBIX PEINJI Y3HATh HTOTOBEIC MMoKa3zarenu rmpojaax (TotalDue) mo Bcem pernonam,
B KOTOPBIX MpE/ICTaBICHAa KOMIIAHUSI.

Jlnst mosrydeHuWs pe3ysibTara OyJeT WCIOJIb30BaHA WHCTPYKIUS TPYIIITHI
SELECT ¢ Buyrpennum coenudaenueM INNER JOIN, arperatnoit dyukimerr SUM u
rpynmupoBkoit GROUP BY (mmctuar 1). HecmoTpss Ha CBOIO OTHOCHTEIBHYIO
MIPOCTOTY, NMPUBEACHHBIN 3aMpOC BKIIIOYAET B c€0s1 BECh KITFOUEBOM MHCTPYMEHTAPHH,
HYKHBIN aHATUTUKY JJIs1 paOOTHI.

JIuctunr 1 — PacueT utoroseix mokasareneit mpogax AdventureWorks mo pernonam
SELECT SLO.TerritoryID, SLT.CountryRegionCode, SLT.Name,
SUM (SLO.TotalDue)

AS TotalDueOnTerritory

FROM Sales.SalesOrderHeader SLO

INNER JOIN Sales.SalesTerritory SLT

ON (SLT.TerritoryID = SLO.TerritoryID)

GROUP BY SLO.TerritoryID, SLT.Name, SLT.CountryRegionCode
ORDER BY TotalDueOnTerritory DESC;

Jliis TaOmui| 3ampoca, MpU MX OOBSIBIEHHH, CO3dal0TCsA akpoHuMBI (SLO =
SalesOrderHeader u SLT = SalesTerritory) mis ymoOctBa paboThl ¢ KojgoMm. B
O0OBSIBJICHUN CTOJIOIOB ISl BBIBOJA HA JKpPaH, a TAKXKe OIepaluid TPYNIIUPOBKH H

arperanid OyAyT HCIIOJIb30BaHbl KOMOWHAIIMUM KOPOTKMX aKPOHHMOB M Ha3BaHUU
cTOJIOIIOB (Uepe3 TOUKY), a He JUIMHHBIC MMeHa Tabnuil. B pesynpTare 3ampoca Takxke
Ooyner co3man cronberr TotalDueOnTerritory, koTopblii OyaeT colaep)kaTh JaHHBIC
CYMMHPOBaHMS JaHHBIX O 3aKa3aX B paMKaX OIHOr0 peruoHa. BHyTpeHHee
COCIMHCHHE MMOHAT00MTCS ISl TOrO, YTOOBI HE BBIBOJMTH B PE3yJIbTATE JAaHHBIC, HE
3aKPCIUICHHBIC 32 KOHKPETHBIM PETHOHOM, a TaK)KE€ PETHOHBI, IO KOTOPHIM HE OBLIM
cobpanbl naHHble. bonee moapoO6HO konx OyaeT pa3oOpaH Ha COOTBETCTBYIOIIEM
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IMPAKTUYCCKOM 3aHATHH. PCSYJIBT&T BBIIIOJTHCHHUS 3alipoca (Ta6JII/I‘IHI>II\/'I OTUCT AJId

aHaJMTHKA) MOKa3aH Ha puc. 9.
-|SELECT SLO.TerritoryID, SLT.CountryRegionCode,
SLT.Name, SUM (SLO.TotalDue)
AS TotalDueOnTerritory
FROM Sales.SalesOrderHeader SLO
INNER JOIN Sales.SalesTerritory SLT
ON (SLT.TerritoryID = SLO.TerritoryID)
GROUP BY SLO.TerritoryID, SLT.Name,
SLT.CountryRegionCode ORDER BY TotalDueOnTerritory DESC;

150% ~
B Results 2l Messages

TerritorylD CountryRegionCode Name TotalDueOnTerritory
4 us Southwest 27150594,5893
cA Canada 18398929,188
us Northwest 18061660,371
AU Australia 11814376,0952
us Central 8913299,2473
us Southeast 8884099,3669
GB United Kingdom  8574048,7082
FR France 8119749,346
us Northeast 7820209,6285
DE Germany 5479819,5755

= O 00~ OO WN
o

o
00 N~ = 01 W W =2 ]

PI/ICYHOK 9. P€3YJII>TaT BBIIIOJTHCHUS aHAJIUTHYCCKOI'O 3aIIpoCa

Cyl1ecTBEHHO YCJIOKHUM 33/1auy, MTOCTABICHHYIO Mepe]l aHAIUTUKOM. Teneps,
UCIIOJIb3Ysl JIaHHBIE WCIOJB30BAHHBIX BBINIE TaOJMIl, WCCIEI0BATEIb JIOJDKEH
MOJIYYUTh noMecsuHble (3a HOsiOpb 2011 roga u 3a nexadpb 2011 roga) maHHbIe O
¢dbuHancoBBIX pesynbTarax (TotalDue) mo pernonam, a 3aTeM BBIYUCIUTH THUHAMHKY
M3MEHEHHUS TMOJYyUYeHHBIX (PMHAHCOBBIX MOKaszaTenei B mpoileHTax. CKpUINT 3ampoca
MOKa3aH B JINCTUHTE 2.

JIuctunr 2 — ITomecssduHbBIE UTOrOBBIE MOKA3ATEIN C JUHAMUKON
WITH NovemberSum AS

(SELECT SLT.CountryRegionCode, SLT.Name, SUM
(SLO.TotalDue) as sumONterr FROM Sales.SalesOrderHeader
SLO

JOIN Sales.SalesTerritory SLT ON (SLT.TerritoryID =
SLO.TerritoryID)

WHERE MONTH (SLO.ShipDate) = 11 AND YEAR (SLO.ShipDate)
= 2011

GROUP BY SLT.Name, SLT.CountryRegionCode),

DecemberSum AS

14



(SELECT SLT.CountryRegionCode, SLT.Name, SUM
(SLO.TotalDue) as sumONterr FROM Sales.SalesOrderHeader
SLO

JOIN Sales.SalesTerritory SLT ON (SLT.TerritoryID =
SLO.TerritoryID)

WHERE MONTH (SLO.ShipDate) = 12 AND YEAR (SLO.ShipDate)
= 2011

GROUP BY SLT.Name, SLT.CountryRegionCode)

SELECT ds.CountryRegionCode, ds.Name,

ns.sumONterr as 'CymMmma 3a Hoa60pb', ds.sumONterr as 'Cymma
3a nekabpr',

(((ds.sumONterr - ns.sumONterr)/ ns.sumONterr)*100) as
'YBenIuueHmue poxona, %'

FROM NovemberSum as ns

LEFT JOIN DecemberSum as ds ON ds.Name = ns.Name;

CryaeHTy mnpemiaraeTcs NEpeHECTH KOJ JINCTHHra 2 B CPeny HUCIOJIHEHHUS
Management Studio ¢ mocTpoYHBIM KOMMEHTapHEM, TTOCIIE YETO 3aIyCTUTh 3aIpoC Ha

BbINOJTHEHKE. OKHUIaeMBbIi pe3ysIbTaT BBIIOJIHEHUS 3alpoca noka3za Ha puc. 10.
EH Results 2l Messages

CountryRegionCode Name Cymma 3a Hosbpe Cymma 3a gekabpe  YBenudeHnve goxoda, %

1 AU . Australia 278379,968 253840,415 -8,81

2 CA Canada 340068,9286 240170,9507 -29,37
3 us Central 222720,4468 55307,5114 -75,16
4 FR France 40860,2668 44644,8808 9,26

5 DE Germany 48894 499 24874,9388 -49,12
6 us Northeast 179292,0018 65400,4476 -63,52
7 us Northwest 508212,3726 261818,1082 -48,48
8 us Southeast 283831,7016 215605,3235 -24,03
9 us Southwest 721712,4885 269864,509 -62,60
10 GB United Kingdom  56254,5966 82963,0124 4747

Pucynok 10. Pe3ynbTaT BBINOJIHEHUSI aHATUTUYECKOTO OTYETa C TMHAMUKOM 10
Mecsam
C 1uenpl0 3akperuieHUWs TMOJYYCHHBIX 3HAHUM CTYJIEHTY Mpeajiaraercs
CaMOCTOSITEJIBHO BBIMIOJIHUTD PsiJI KOHTPOJIBHBIX 3aJIaHUM C MTOCIIEAYIOMIEN ITPOBEPKOM
MPETO/IaBaTEIIEM.
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2.3. KoHTpoJIbHbBIE 32 JaHUA 10 TEMe

1. BHuMaTenpHO u3yunTe GU3NYSCKYI0 MOJCHb Oa3bl qanHbix AdventureWorks
(MO>XKHO MCTIOJIB30BaTh (aiiyl ¢ GU3HMIECKUM CIIOBapeM 0a3bl JaHHBIX, MOKHO CKadaTh
o () (9134011 (971 CCBLJIKE:
https://msuniversity.ru/uploads/msu_file/file/30311/adventureworks.zip)

2. Pa3paboraiiTe, HaMUIIATE CKPUNT M BBIMOJTHUTE O TPEX AHATUTHYECKHUX

3aMpoCoB, BKJIIOYAIOMINX B ce0sl 00beAnHEHNE TaOHIl, TPYNIUPOBKY, arperaTHble u
OKOHHbIE (DYHKIIHH.
3. [IpoBepeHHBIE CKPUNITHI COXPAHUTE B OTYET.
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3. CTPYKTYPA XPAHWJINIIA JAHHBIX (HA OCHOBE
XPAHWJINIIA ADVENTUREWORKS DW)

3.1. Onucanne yuyeoHoi 6a3pl ganabix AdventureWorks2019DW.
Pa3BepTbhiBaHue y4eOHOIi 0a3bl JaHHBIX Ha cepBepe MS SQL Server 2019

B oTianune OT TpaAMLIMOHHBIX PEISUUOHHBIX 0a3 JaHHBIX, XpPaHUJIUIIA TaHHBIX
Jydlle MOAXOIAT Ui pEIIEHUs aHAIMTHYECKUX 3a1ad. TumoBas CTPyKTypa
XpaHWINILA JaHHBIX CIIPOCKTUPOBAaHA TAKUM 00pa3oM, YTOObI CAeNaTh MAaKCUMAaIbHO
y0OHOHM U ObICTpOl pabOTy C OOJIBIIUM KOJMYECTBOM YMCJIOBBIX 3HAYEHHUH pa3HOM
CTENEHU JEeTalu3aluu, KOTOPbIE SBISIIOTCA MPUOPUTETOM JJisi TMPOBEACHUS
aHAJIMTUYECKUX HCCIeAOBaHUNA. B 3TOM yacTM MeToIMYecKuX YyKa3zaHuil Oyner
pacCMOTpEHa THIIOBas CTPYKTypa XpaHWIMINA JaHHBIX Ha HOpUMEpPe Y4YEOHOro
xpanwnuia gaHaeix MS SQL Server.

[TockonbKy THMOBBIE NATTEPHBI MOCTPOEHUS XPAHWUJIUIL JAHHBIX ([aTTEpH
«3Be3/1a», NaTTEPH «CHEKMUHKA») TOCTATOUHO MOJAPOOHO PACCMOTPEHBI B JIEKITMOHHBIX
3aHATHUSAX, Jaliee CPOKYyCHpyeMCsl Ha MPAKTUYECKOM ACIEKTE M3YUYEHUs XPaHWIMILA
naHHbIX. [l nmanbHelmedl pa®oThl B MOJATOTOBJICHHBIM B paMKax MpeAbLAYyLINX
MPaKTHUECKHX 3aHaTui sKk3eMIunsip MS SQL Server Heo6xoanMo yCcTaHOBUTH yaeOHOE
xpanunuiie ganaeix AdventureWorksDW.

Vuebnoe xpanwmmmie nanabix AdventureWorksDW xpaHuT omeparnroHHbBIE
pe3yabTaThl NEeSATENBHOCTH OJIHOMMEHHOMN KOMIIaHHH, 3aHUMaIOLIENCs
MPOU3BOJICTBOM U JUCTPUOBIOLIMEN BEJIOCUTIEIOB U 3aMacHbIX YacTed K HUM. CXeMbl
ATOr0 XpaHWJIMIIA PEAIM30BaHbl KaK B paMKax MaTTEPHA «3BE€3/1a», TaK U B MaTTEPHE
«CHEXKHUHKAY. XPpaHWINILE UMEET OO0JIbIIOE KOJIUYECTBO TaOIUI] (PAKTOB U U3MEPEHHUI,
YTO TO3BOJIAET H3YYUTh OCOOEHHOCTHM NPAKTHUECKOr0 NPUMEHEHUS XpaHWIIUI
JaHHBIX.

J5ig ycTaHOBKM 0a3bl JaHHBIX HAa pab0uMii SK3eMILIAp, CaeAyeT MOBTOPUTH IIaru
M0 YCTaHOBKE y4yeOHOW 0a3bl JaHHBIX U3 M. 2.1. 3THX yKa3aHWH, NpeaBapUTEIbHO
ckagaB 1o ccbuike: https://learn.microsoft.com/en-us/sql/samples/adventureworks-
install-configure?view=sql-server-ver16&tabs=ssms daiin
AdventureWorks2016DW.bak.  [lanee  cimemyer — MOBTOPUTH  MPOLEIYPY
pa3BepThIBaHUA 0a3bl JaHHBIX HA JIOKAJILHOM 3K3eMILTApe cepBepa 0a3 gaHHbIX. [loce

OKOHYAaHHA BOCCTAHOBJICHUSA CIICAYCT y6€I[I/ITBC$I, qTo 63321 JAHHBIX ITOABUJIACH B
O6o3pesatene o0bekToB MS SQL Server Management Studio (puc. 11).
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Object Explorer v 1 X

Connect~ ¥ ¢ W
- a msuniversity.ru, 1450 (SQL Server 15.0.4312 - mikko)
- Databases

System Databases
Database Snapshots
i AdventureWorks2019

i dventureWorksDW2

+ [+ [+ =

Pucynox 11. [IpoBepka HaMuusl XpaHUIUIIA JaHHBIX B 0003peBaTesie 00bEKTOB

Jlanee, mpUCTyNUM K H3YYCHHIO CTPYKTYphl YYEOHOTO XpaHWIMINA JaHHBIX.
[Toctpoum u3 ¢parMeHTa XpaHWINILIA JAHHBIX CXEMY, COAEPXKALLYI0 OJIHY TaOIHILy
(akTOB, CBSI3aHHYIO C IPYIION M3MepeHuil. 11 mocTpoeHus AuarpaMMbl cliepBa
TpeOyeTcsl BbIIaTh TEKYIIEMY I0JIb30BaTENIO0 IIpaBa Ha UCIOJIb30BaHUE UHCTPYMEHTA
noctpoeHus auarpammel. [IpaBa BeigatoTCs HCTIOTHEHHEM B 6a3e qaHHbIX master SQL
unctpykiuu ALTER AUTHORIZATION ON DATABASE :: <HaszBanue 6a3bl
naHHex> TO <Wms monb3oBatenms™>. CKpUOT W Pe3yJbTaT HWHCTPYKIHHA C
napaMeTpaMu  «o  yMmoydaHuto» (0asa  manmHbix  AdventureWorksDW2016,
noJib30Bateh SA) mokaszan Ha puc. 12.

sQLQueryt.sql - ms..aster (mikko (61" = < |
-JUSE MASTER

ALTER AUTHORIZATION ON DATABASE :: AdventureWorksDW2016 TO SA;

150% ~
Eﬁ Messages
Commands completed successfully.

Completion time: 2024-10-19T17:16:04.1653861+03:00

Pucynok 12. Beiaya rmpaB 1moJjib30BaTelio A1 CO3aHMsI JuarpaMm 0a3bl
JTAHHBIX

Jns cozmanust uarpaMmebl, B O003peBartesie 00bEKTOB CIIEAYET OTKPBITh MAIKy
¢ neneBoi 6a3oit manubix AdventureWorksDW2016, nakate mpaBoil KjaBHIICH Ha
nanky basza nannsix (Database) u BeiOpats B MeHto HoBas auarpamma (New Database
Diagram). Jlanee ciieayer corjiaCUThCs ¢ YCTAHOBKON KOMIIOHEHTOB JJIsI IOCTPOCHMS
JMarpaMMbl U, €CJIH HE0OXOAUMO, TOBTOPUTH ICHCTBHS O €€ CO3IaHHIO.

B MeHi0 100aBJICHUS 3JICMEHTOB B JHArpaMMy, 3a)KaB KJIABHUINY KJIABHATYPbI
Ctrl, cnemyer moacBEeTUTh CIEAYIOIIME SJIEMEHTHl XpaHWJIHMINA JAHHBIX: TaOIUILY
dakTOB TO mpojakaM uyepe3 HMHTEepHeT-marasuH FactinternetSales, wusmepenwue
nokymnateneit DimCustomer, wusmepenue par DimDate, usmepenue aapecos
DimGeography, wu3mepenne mnpoaykroB DimProduct, wu3mepenue kareropuit
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IIPOAYKTOB
DimProductSubcategory, puc. 13.

DimProductCategory

U U3MEpEHHEe MOAKATEropui

Add Table ?

Tables

MIPOTYKTOB

WIN-LQEHMCEHSA4...2019 - Diagram_0 +# > [l KoV =1a Bte| s e T (T SN G i

DimProduct

DimProductCategory
DimProductSubcategory
DimPromotion
DimReseller
DimSalesReason
DimSalesTerritory
DimScenario
FactAdditionallnternationalProductDescription
FactCallCenter

FactCurrencyRate

FactFinance

FactinternetSales

FactinternetSalesReason

Refresh Add

Close

Pucynok 13. HacTpoiika coiep>XMMOro uarpammsl ¢ (pparMeHToM
XpaHUJIMILA JaHHBIX

[Tocne ymopsimourBaHusi BBIOpAHHBIX 3JIEMEHTOB Ha (opMe ¢ auarpaMmmoit
JOJKHA TTOJYYUTHCS CXEMa, IMOX0XkKas Ha CXeMy Ha puc. 14.

DimProduct

§ Productkey

ProductAtemateKey

DimCustomer
@ Cusomerkey

FactinternetSales
Productey

Custor
T

Frstame

SalesroerNumber

Yezrynaame
TorsiChigren

NumberChidrenitHome.

EngishEducaton

DimProductSubcategory * SpanishEducaton

¥ ProductSubcategoryKey D Weght FrenchEducation
ProguctsuocateganyAemateKey DaysToManufacture EnglishOccupation
EnglishProductSubeategonName Productling ‘SpanishOccupstion
Spe ProductSubcategoryName: Desieririce Fregnt FrenchOccupation

N e [ i roure
FrenchProductSubcategoniame ¢ DimDate P — HouseOwnerriag
ProguctCategonyKey e ¥ Datekey N rsOwned
Modeiame FalDsteAtematerey

] Dayiumearofzee s

Largaphato

DimProductCategol
7 ProguctCategonykey

ProductCateg Hey

EngishProductCateganyName JapaneseDeserotion

SparishProduciCategonName TurshDescription

FrenchProuctCateganame StartDate

EndDate

Stz

EngishDiayNameOeck
SparichDayNamsOfiiesk

‘SpanishMonthName

FrenchMontiName.

m

DetefrstPurchase

CommuteDistance

Pucynok 14. ®parMeHT XpaHUIUIIA JTaHHBIX
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Hanee, paszbepeM mnonyuuBiiuiics (pparmeHT mnoapobHee. Tabmmma dakToB
FactInternetSales siisiercst mieHTpoM ¢parMeHTa, MPEACTaBICHHOTO Ha Auarpamme. B
HEH XpAaHUTCS MHOXKECTBO UHMCIOBBIX 3HAUYEHHM, OTpakarolIUX OIepaluoHHbIC
pe3yNbTaThl JAEATEIBLHOCTH KOMIIAHMU B HMHTEpPHET-MpocTpaHcTBe. OKpyKarouue
Tabnuiy (akToB MHOKECTBEHHBIE U3MEPEHUsI CoJiepKaT ¢ ce0e MPEeUMYIIECTBEHHO
CUMBOJIbHBIE JIaHHBIE, KOTOphIE OYyIyT HCIONb30BAThCSI B  AHATUTHYECKHUX
UCCJICIOBAHUSX KaK Mephl MU METKHM MJIsi YHUCJIOBOM 3HAUYMMOM uWHMOpMaIuu U3
TaOIHIBI (HaKTOB.

OOpatuTe BHMMaHME Ha TO, 4YTO H3MepeHue npoayktoB DimProduct nHa
AuarpamMme MoclieZI0BaTeIbHO HOPMAIU3YETCs B JIBA APYTUX U3MEPEHUS: U3MEpPEHHE
kareropuii nmpoaykroB DimProductCategory u u3mepeHue moaKaTerOpHi MPOTyKTOB
DimProductSubcategory, dro xapakTepHO i1 NaTTepHA XPAHHUJIUINA JAHHBIX THUIIA
«CHexuHKka» (HopMain3oBaHHbIE n3MepeHusi). CoXpaHUTe CO3/IaHHYIO AUarpaMmmy ¢
umenem Practice_01_01 InternetSales u nepelinem Kk U3y4eHHUIO CBOMCTB U 3JICMEHTOB
Ta0IUI] U3MEPEHUH.

['maBHas 3amava 10001 TaOIHIBI U3MEPEHUH — MPEAOCTABISATh KOHTEKCTHYIO
uHdopmaruio g Mep (YUCIOBOM 3HAYUMOI HH(OPMAIIK), KOTOPbIE COJIEPKATCS B
tabnunax ¢axkToB. ITOT ¢GakT 00yCHIaBIMBACT TUIBI CTOJOIIOB, KOTOPHIE MOTYT
BCTpeYaThCcsi B Tabnuile u3MepeHuid. J[anmuMm KpaTkue oOmpenereHUsT BCEM THUIIAM
CTOJIOIIOB!

1. Atpubyrt. CtonOIBl C JIUCKPETHBIMU 3HAYEHUSIMU, TPUMEHSIEMBIC TMIPH
dbopMupoBaHUM TAOMMII M CBOJAHBIX TpadUKOB (HampuUMep — JMaIa3OHbI
BO3PACTOB JIFOAEH JJIsl HPOBEACHUS UCCIECIOBAHUN).

2. Kmrou. Cronbem, comepkamuid TOJBKO YHHUKAIbHBIC, HETIOBTOPSIONINECS
3HaueHus. OJJHO3HAYHO UJICHTU(DUITMPYIONTUN KaXKbI SJIEMEHT U3MEPEHUSI.

3. CaoiictBo »snementa. Ctonber, MAaHHbIE KOTOPOTO HE HYXHBI s
dbopMHUpPOBaHUS AHATUTUYECKOTO OTUETA. JTU JAHHBIC HUCIIOJIB3YIOTCS TOJIBKO
KaK MOSICHUTETbHbIE METKH (FOPUINYECKUI ajpec, aapec dIEKTPOHHON MOYTHI
kiveHta u T.4.). Cronbupl €O CBOWCTBAMU JJIEMEHTOB MOTYT OBITh
IIPEJICTaBJICHBI B OJTHOM U3MEPEHUU Ha PAa3HBIX S3bIKAX, MU y100CcTBa pabOThHI
MOJIb30BATEIIEH.

4. Cronberr co CBeNeHUSIMH O OKU3HEHHOM myTu gaHHbIX. Comepkar
MIPOUCXOXKJICHUE U XPOHOJIOTHIO MPeoOpa3oBaHus JaHHBIX, WHMOpMAIUS IS
aIMUHUCTPUPOBAHUS M ayAWTa XPaHWIUIIA JAaHHBIX, 3aKphITas OT OOBIYHBIX
IIOJIb30BATEIIEH.

5. Uepapxuu. I'pynna cronOuoB ¢ pa3HoM rpanyisuuei aaHHbsix. Hampumep,

IMO3BOJIACT  OIIPCACIUTD MacimrTad aHaJIUTHYECKOIro ucciacaoBaHusa 110
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nokazarento «Jlata» (I'og — Mecsi — Kpapran - ['on).

[TogroToBuUM pamarpaMMmy JUisi W3YYCHHS THUIIOB CTOJIOIIOB B HM3MEPEHUHU.
[ToBTOpuTE AEMcTBUS, yKa3aHHBIE Ha cTp. 19-20 /1 co3qaHusl HOBOM MarpaMmbl, U
n00aBbTE B HEE CIICAYIOIINE U3MEPEHUS yIeOHOro XpaHwinia JaHHbX . DimProduct
(u3mepenue Ilponykr), DimProductCategory (u3mepenue Kareropus mnpoaykra),
DimProductSubcategory (n3mepenue [lonkateropus npoaykra). Taxke 1o0aBbTe HE
CBA3aHHOE C TIpe/ICTaBlIeHHOM cxemoil u3MepeHue DimSalesReason (u3mepenue
[IpyurHa mnpogaxu). HMrTorom mnpoaenaHHOM padOThl [OJDKHA CTAaThb CXEMma,
npe/cTaBlieHHas Ha puc. 15.

DimProduct
@ Productkey

ProductAtemateKey O] DimProductSubcategory ) DimProductCategory

¥ ProductSubcategoryKey

ProductSubcategoryKey ¥ ProductCategorykey

WeightUnitMeasureCede ProductCategoryAhemateKey

ProductSubcategeryAlemnateKay

SizeUnitMeasureCode EngishProductSubeategonyName EnglishProductCategoryName
EnglishProductiame SpanshProductsubcategaryName SpanishProductCateganyName
SpanishPraductName FrenchProductubesteganyName FrenchProductCategoryName

FrenchProductName ProguctCaeganyKey

StandardCost

FinizhedGoodsFlag

Color
SafetyStockLevel

ReorderPoint

ListPrice

Size

SizeRange

Weight DimSalesReason
DaysToManufacture 7 SalesReasonKey
Productline SzlesReasonAlternatekey
DeszlerPrice SalesReazonMName

Class SalesRessonRezsonType
Style

ModelName

LargePhoto

EnglishDescription
FrenchDescription
ChineseDescription
ArzbicDescription
HebrewDescription
ThaiDescription
GermanDescription
JapaneseDesciption
TurkishDescription
StartDate

EndDate

Status

Pucynok 15. UccnenoBanue cToa0II0B U3MEPEHUN XpaHWIHIIA TAHHBIX
Juarpammy cienyeT coxpaHuTh ¢ HazBanueM Practice 01 02 Dimensions.
[lepelinem Kk uccienoBaHUIO TaOaUIl (PAaKTOB XpaHUJIUIA JaHHBIX. KiltoueBbie
JaHHBIC, KOTOPBIMU HATOJHSIIOTCS TAOJIUI[BI TAKOTO THUIMA — 3TO KOJWYECTBEHHBIC
MOKa3aTesy, MoJly4aeMbIe B X0J1€ OTIEPAITMOHHON JeATeIbHOCTH IPEANPUSITUS UITH €T0
OW3HEC-TIPOLIECCOB. OJTH JaHHBIE SBISIOTCS OCHOBOM IS  aHAJTMTHYECKHUX
uccienoBanuil. Takke, Kak U B clly4ae ¢ U3MEPEHUSIMH, CTOJIOLBI TaOmuL (akToB
MOTYT UMETh Pa3HbI€ HA3BAHUS U CMBICI IPUMEHEHHSI.

1. HenocpenctBeHHO cTOI0CI] CO 3HAUMMBIMU KOJIMYECTBEHHBIMU MTOKA3aTEISIMU

Ha3bIBACTCSI MEPOM.
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2. Kimroun Bcex cBsA3aHHBIX ¢ Tabnuied (akToB M3MEpEeHUH, Nepelieaine B
CTOJIOITBI TAOHIIBI (DAKTOB HA3BIBAIOTCS BHEITHUMHE KIFOYaMHU.

3. CTonOIBI C MPOUCXOKICHUEM U XPOHOJIOTHEH, TI0 AaHAJIOTHH C aHAJIOTUYHBIMU
CTOJIOIIaMU B U3MEPEHMSIX, HA3bIBAIOTCS CBEJICHUS O KU3HCHHOM ITYTH JTaHHBIX.

CronOupi-Mepbl, B 3aBUCUMOCTH OT TMPUMEHSEMBIX K HHUM arperaTHbIM

bynkmusim (SUM, AVG, MIN, u 1.11.) B X0/1¢ aHaTUTHIECKUX UCCIICTOBAHUH,

MOTYT OBITh Pa3HbIX TUIIOB.

1. AniuTuBHBIE MEpPBl MOTYT OBITh OOBCAMHEHBI C TOMOIIBIO arperaTHOM
dbyukiuu SUM (cymma Bcex 3HAY€HHU) 10 BCEM M3MEPEHUSM ATOW TaOHIIBI
¢dakroB. Hanmpumep — cymma npogax.

2. HeanmutuBHbIE MEpbl HE MOTYT OBITh arperupoOBaHbI MO JII0OOOMY U3MEPEHUIO
cBoeil TabnuIbl pakToB. OHU UK BOOOILIE HE MOABEPTaOTCS CTATUCTUYECKOMY
aHaNM3y, WIM K HUM TpumeHsiercss arperatHas ¢yHkuus AVG (cpemnee
apudmMeTrueckoe 3HaueHue). Hampumep, - ieHa Toapa.

3. K momyaanuTtvBHBIM MepaM BO3MOKHO NpPUMEHEHHE arperaTHoi (QyHKIUU
SUM 1no BceM u3MepeHusM, KpoMe TUITOBOTO H3MepeHus BpeMeHu. Hampumep,
OaslaHc 0aHKOBCKOTO cueTa KJIMEHTA.

[TogroroBum auarpaMmy Jijisi M3y4€HHs] TUTIOB CTOJIONOB B TaOiuiax (akToB.
[ToBTOopuTE AEHCTBUS, yKa3aHHBIE Ha cTp. 19-20 /i co3aHust HOBOM MarpaMmbl, U
n00aBbTE B HEE CIEAYIOLUIME AJIEMEHTHI (JiBa M3MEpEeHUs U UX Tabauua (HakToB)
yueOHOoro xpanwinuiia maHHeix: DimProduct (w3mepenme IIpomykt), DimDate
(m3mepenne Jlater), FactProductinventory (tabmumna ¢daktoB ¢ wHpOpMaIUer o
MpOJyKTax Ha XpaHeHuu). MTorom mpojenaHHoW pabOTHl JOJDKHA CTAaTh CXEMa,
npecTaBiIeHHas Ha puc. 16.

22



DimProduct
T ProductKey

ProductAtternatekiey
ProductSubcateganyKey
WaightUnitheasureCode
szeUnitMeasureCode
EnglishProductiame
SpanishProductName
FrenchProductiame
StandardCost
FinishedGoodsFlag
Color
SafetyStockLevel
ReorderPoint
ListPrice
Size
SzeRangs
Weight
DaysToManufacture
ProductLine
DeslerPrice
Class
style
ModelName
LargePhote
EnglishDescription
FrenchDescription
ChineseDescription
ArabicDescription
HebrewDescription
ThaiDescription
GermanDescription
JapaneseDescription
TurkishDescription
StartDate
EndDate

Status

7 Productkey

¥ Datekey
MovementDate
UnitCast
Unitsin
UnitsOut

UnitsBalance

FactProductinventor

DimDate
¥ Dstekey
FullDsteAlternateKey
DayNumberOfeek
EnglishDeyNzmeOfieek

DayNumberOfionth

DayhlumberOffear
WeekNumberOfvear
EnglishMonthName
SpznishMonthNzme
FrenchManthName
MonthNumberOfear
CalendarQuaner
CalendarYear
CalendarSemester
FiscalQuarnter
FiscalYear

FiscalSemester

Pucynok 16. MccnenoBanne cToI0II0B U3MEPEHUN XpaHUIIHIIA TAHHBIX
Juarpammy cienyer Ha3BaHUEM

Practice_01_03_Productinventory.

COXPaHUTh c

3.2. KoHTpoJIbHBbIE 3a]aHUsI TI0 TEMe

1. Onpenenute nis BCeX CTOJOLOB TaOMMI] M3MEpPEHUN Ha puc. 15 ux Tun
OTHOCHUTENIbHO KJIacCHU(PHUKAUU: aTpuOyT, KIHOY, CBOMCTBO 3JEMEHTA, CBEICHUS O
KU3HEHHOM TyTH JAaHHBIX, Hepapxus. [lomydennsie pe3yabTaTsl 0POPMHUTE B OTUET,
BMECTE CO
Practice_01_02_Dimensions.

2. Ompenenure uisi BCeX CTOJIONOB TaOmuIkl (pakToB Ha puc. 16 ux THM

CKpUHIIOTOM TMOJIyYEHHOW B XOJ€ NPaKTUKymMa JHarpamMMbl

OTHOCUTEJIBHO KJIAaCCU(DUKALIMU: KITIOY, KJIF0Y U3MEPEHUs, a TAKKE MEPbI: aITUTUBHAS,
HeaJIMTUBHAsA, nonyanautuBHas. [lodyuyeHHble pe3ysabTaThl OOPMHUTE B OTYET,
BMECTE CO IIOJIy4YEeHHOM B

Practice_01_03_Productinventory.

CKPpHUHIIOTOM X04€ IpaKTHUKyMa JuarpaMmbl
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4. MPOEKTUPOBAHUE XPAHUJINIIA JAHHBIX MS SQL
SERVER

4.1. IpoexTupoBanue GpU3NIeCKO MOJAeJN XPAHWJINIIA JAHHBIX THNIA «3Be3/1a)»

[IpoekT co3manus XpaHWIHILA TaHHBIX, 10 COCTaBy paboT B I[EJIOM COOTBETCTBYET
MPOEKTy co3laHus 0a3bl AaHHbBIX. [locrme mocTaHOBKM 3ala4Ml MPOMCXOAUT CO3JAHUE
JIOTUYECKOM MOJIENIM XPaHUJIUIIA B HOTALUU, aHAJOTUYHOW PACCMOTPEHHBIM B TJiaBe 3
sToi KHUTH. [locie co3mgaHus JOrMYecKOil MOjeNd, MPOTrPaMMUCTHI MUIIYT CKPHIT,
MO3BOJISIIOIIMN  pa3BEpHYTh CMOJCIMPOBAHHOE XpaHWIMIE Ha cepBepe. Huke
pPaccMOTPHUM TOCJEIOBATEIbHOCTh JEUCTBUH MO CO3JAaHUIO0 CKpUMNTa (U3HYECKOM
MOJICIIA XPAHWIUIIA.

[Ipennosioxum, niepes NPOCKTHOW TPYNION CTOUT 33/1a4a CO3IaHUS U HAMOJIHEHUS
MEePBUYHBIMH JaHHBIMH (parMeHTa XpaHWIUIIA JaHHBIX, COCTOAIIETO0 W3 Tpex
M3MEpEeHU U ofHOoW Tabiuubl (akToB. st ynoOCTBa, B KaueCTBE OCHOBBI MOJIEIHU
BO3bMEM TAOJIUIIBI U JaHHBIC IS UX 3aMOJIHEHHS M3 YYEOHOro XpaHWIMINA JAaHHBIX
AdventureWorksDW.

Jlist Hadanma co3jgaaviM JiBa KITFOUEBBIX (paina OyAylero XpaHwidiia JaHHBIX:
HEIOCPEJICTBEHHO (pailyl XxpaHwimma u (aii xKypHajaa TPaH3aKLHUA 3TOr0 XpaHWIALIA.
Ncnonb3yst kKoHTEeKCT cucteMHoM 6a3bl naHubix MS SQL Server ¢ mvazsanuem MASTER
(U1t IOIKITIOYCHMSI, B CKPUIITE HY)KHO BBIMOTHATH KoMaHty SQL USE master) cozganum
HOBYIO 0a3y JaHHBIX C MPOHM3BOJILHBIM HMMeHeM (B JaHHOM mpumepe, TK463DW)
OOparute BHUMaHUE Ha TO, YTO Ball MyTh K (PU3HUECKUM (ailjaMm XpaHUIIUIIA MOKET
OTJIMYAThCS OT TPUBEJCHHOTO B JIMCTUHre. B KadecTBE CTapTOBBIX MapaMeTpoB
XpaHWIHIIA JAaHHBIX OTPEACIINM CIEIYoIIue:

e oauH (ailyl JaHHBIX U OJIMH KypHAJ TPAH3AKIIMA HA TIO0OM JIUCKE;
e HavaibHBINA pa3Mep (aiina ganabix 300 MO, aBroyBennuenue 10 MO;

e HayanbHBIA pa3mep (aiina sxypHana 50 MO, aBroysenuuenue 10%.

C wuenpl0 MCHOJB30BAHMS B OSTOM XPAHWJIUIIE JaHHBIX (B HM3MEPEHUSIX)
aBTOMHKPEMEHTAIIH, 3apaHee CO3auM OOBEKT ¢ HazBaHueM [locienoBaTenbHOCTD
(SeqCustomerDWKey), rae ycTaHOBUM CIIEAYIOIIHAE MapamMeTpbl aBTOMHKPEMEHTA!
HavyaJgbHOE 3HaUeHue — 1, mpupamieHue — 1.

BapuaHT ckpurnrta /Ui penieHus: IOCTaBICHHON 3a/1a4y TIOKa3aH B TUCTUHTE 3.
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Jluctuar 3 - COB,[[aHI/Ie 0asbl AJaHHBIX WU O6’beKTa-HOCJ'IGI[OBaTeJIBHOCTI/I
SeqCustomerDWKey
USE master;

IF DB ID('TK463DW') IS NOT NULL
DROP DATABASE TK463DW;

GO

CREATE DATABASE TK463DW

ON PRIMARY

(NAME = N'TK463DW', FILENAME = N'E:\5
kypc_ 2cem\llpoexTuposanme XI\IIp 3\TK463DW.mdf',

SIZE = 307200KB, FILEGROWTH = 10240KB)
LOG ON

(NAME = N'TK463DW_log', FILENAME = N'E:\5
kypc_2cem\llpoekTuposanme XI\Ip 3\TK463DW log.ldf',

o\°

SIZE = 51200KB, FILEGROWTH = 10%)

GO

ALTER DATABASE TK463DW SET RECOVERY SIMPLE WITH NO WAIT;
GO

USE TK463DW;

GO

CREATE SEQUENCE SegCustomerDWKey AS INT

START WITH 1

INCREMENT BY 1;
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GO

[TocnemoBaTenbHO CO3MATUM DJIEMEHTHI XPAHWIWINA JaHHBIX. [IOCKOIBKY B
KauecTBe NaTTEpHA XpaHWIMINA OIpejesieHa cxema «3Be3fa», Il HOPMabHOIO
(GyHKIIMOHUPOBaHUST HamieMy (parMeHTy MOHATO0OWTHCS IEHTpabHAs TabmuIa ¢
(dakTamu, U OKpY’Kalolllle ee HEHOpMallM30BaHHbIE U3MepeHus. [lepBoe nsmepenue
Customers Oynet conepkatb HH(POPMAIIMK O TTOKYTATENSIX MPOTYyKIIUU UCCIIETyEeMOM
komnanuu. Ha puc. 17 moka3zaH JIOTMYECKHN CIIOBAPh CO3/1aBA€MOr0 HM3MEpPECHHS.
[TonpITaiiTech camu, ciieqys TPUBEACHHBIM YKa3aHUSIM BOCIPOU3BECTH CKPHUIT B
s3bike SQL /1t co3ganus u3MepeHust 1o 3aJjaHHbIM ITapaMeTpaM.

NonycTuMocTe
Wmna cronBua Tun gaMHbLIx HAMSHME NULL 3JaMeyaHuA
Cus tome rDwkey INT NOT NULL CypporaTHisiil KoY, IHAYEHUA NPUCEAN-
BAKITCA C NPHMEHEHWeM NOCN&A0BaATENL-
HOCTH
Customerkey INT NOT NULL
FullName NVARCHAR (150) NUTLL Cuennexve uMexHn U aMunue na
DimCustomer
EmailAddress NVARCHAR(50) NULL
BirthDate DATE NULL
MaritalStatus NCHAR (1 NULL
Gender NCHAR (1 NULL
Education NVARCHAR (40) NULL EnglishEducation #3 DimCustomer
Cccupation NVARCHAR(100) NULL EnglishOccupation M3 DimCustomer
city NVARCHAR (30) NULL City M3 DimGeography
StateProvince NVARCHAR(50) NULL StateProvinceName W3 DimGeography
CountryRegion NVARCHAR (50) NULL EnglishCountryRegionName
¥3 DimGeography
Age Inherited Inherited Berucnaemeii ctonfey. Beluwcnure pas-
HULUY Mexay BirthDate W TexyL@R 4aTOR
W AWCKPETHINDYATE PEIyNbLTaT, OTHECH
&0 K 04HO| K3 TPex rpynn:
* @cnu paixuMua messlue nubo paexa 40,
nomeTeTe “Younger® (Monogon),
+ gcnu paiwnya Gonslwe 50, noMeTsTe
"Older" (noxanon);
* B NpOTHBHOM Chyyae nomeTeTe "Middle
Age" (cpegwero solpacra)
CurrentFlag BIT NOT NULL Mo YMOMTHAHHKD 1

Pucynok 17. @parMeHT JOTHYECKOTO CIOBaps XPaHWININA JAHHBIX C U3MEPEHUEM
Customers
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JIst CaMOKOHTPOJISL M MCITPaBJIEHUS OITMOOK MOYKHO MCIOJIb30BaTh JUCTHHT 4
CO CKpHITOM co31aHus u3mepenust Customers.
Jluctunr 4. Ckpunt co3ganus sneMenTa «M3mepenne Customersy
CREATE TABLE Customers
(
CustomerDWKey INT NOT NULL,
CustomerKey INT NOT NULL,
FullName NCHAR(150) NULL,
EmailAdress NCHAR (50) NULL,
BirthDate DATE NULL,
MaritalStatus NCHAR (1) NULL,
Gender NCHAR (1) NULL,
Education NCHAR(40) NULL,
Occupation NCHAR(100) NULL,
City NCHAR (30) NULL,
StateProvince NCHAR (50) NULL,
CountryRegion NCHAR (50) NULL,
Age AS
CASE
WHEN BirthDate IS NULL THEN NULL
WHEN DATEDIFF (yy, BirthDate, CURRENT_TIMESTAMP) > 50
THEN 'Older'
WHEN DATEDIFF (yy, BirthDate, CURRENT TIMESTAMP) > 40
THEN 'MiddleAge'
ELSE 'Younger'
END,
CurrentFlag BIT NOT NULL DEFAULT 1,
CONSTRAINT PK Customers PRIMARY KEY (CustomerDWKey)

GO

CrneayrommM 3JIeMEHTOM (DU3UYCCKON MOJIENTH XpaHWJIUINA JTaHHBIX CTaHET
usMmepenne Products, kotopoe Oyaer comepkaTh MH(DOPMAIMIO O MpeagaracMbIX
KJIMEHTaM MPOAYKTaxX KoMmmaHuu. dparMeHT JOTUYECKOTO CIOBapsi C METaAaHHBIMU

MIPOEKTUPYEMOI0 U3MEPEHHUS MOKa3aH Ha puc. 18.
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Wma cronBua

Tun paMHbLIX

AonycrumocTs
3HAYeMMKA NULL

3ameyanmnn

Dy -Wa
t-,tj-,,,ft‘l

roductName U3 DimProduct

-----

PI/IC}/HOK 18. CDpaFMCHT JIOTHYCCKOI'O CJIOBApA XpaHUIIHIIA JaHHBIX C U3MCPCHUCM

Products

B niensix caMOKOHTPOJISI ¥ UICTTPaBIISHUsI OIITMOOK MOYKHO MCIIOJIb30BaTh JTUCTHHT
5 co ckpunToM co3faHus u3mMepenus Products.

Jluctunr 5. Ckpunt co3aanus usmepenus Products

(

)
GO

CREATE TABLE Products

CategoryName NCHAR (50)
CONSTRAINT PK Products PRIMARY KEY (ProductKey)

ProductKey INT NOT NULL,
ProductNume NCHAR (50) NULL,
Color NCHAR(15)
Size NCHAR (50)

NULL,
NULL,
SubcategoryName NCHAR (50)
NULL,

NULL,

COBI[aI[I/IM JJIL YI[O6CTBa Irpanyiiliiid AaT B dHAJIUTHYCCKHUX HCCICAOBAHUAX

m3mepenue Dates. dparMeHT JJOru4eckoro caoBaps C MeTaJaHHBIMU MPOESKTUPYEMOTO

M3MEpEeHUs MokaszaH Ha puc. 19. Bocnpoussennre B CKpUNTE, HAMCAHHOM B SI3bIKE

SQL 3ananHbIe OTpaHUYEHHS U TAPAMETPBHI.
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OonycTMMocTs

. 3ameuyaHunn
3HavYeHMM NULL

Wma cronBua Tun gaMHLIX

Mt DATE -

M3 DimDate

MonthNumberName NVARCHAR (15) NULL Cuenure MonthNumberOfyYear
(C BEAYLMMUK HYNAMA ANA HOMEPOa
mecAues mexswmnx 10) n

EnglishMonthName B3 DimDate

CalendarQuarter TINYINT NULL

CalendarYear SMALLINT

PI/IcyHOK 19. CDpaFMeHT JIOTUYCCKOI'O CJ]OBapH XpaHI/IJ]I/IHIa JAHHBIX C I/IBMepeHI/IeM
Dates

B memsx xoppekuuu omuOOK CKpHUNTa MOKHO HCIIOJIb30BaTh JIMCTUHT 6 €O
CKPHUITOM cO3/1aHus u3mMepenus Dates.
Jluctunr 5. Ckpunr coznanus usmepenus Dates
CREATE TABLE Dates

(

DateKey INT NOT NULL,
FullDate DATE NOT NULL,
MonthNumberName NCHAR (15) NULL,
CalendarQuarter TINYINT NULL,
CalendarYear SMALLINT NULL,
CONSTRAINT PK Dates PRIMARY KEY (DateKey)
) ;
GO

HakoHnery co3maguMm TJaBHBIA  3J€MEHT IPOEKTHPYEMOro (parMeHra
XpaHWIUIIA JTaHHBIX, - Tabaumy dakroB InternetSales, koropast Oyaer comepkaTh
MHPOPMALIMI0O O KOJMYECTBEHHBIX 3HAUEHUSAX MPOJaX NPOAYKTOB KOMIIAHUU
nokynatensiM. O0parute BHUMaHue Ha (parMeHT JIOTMYECKOTO CIOBaps JAHHbBIX JJIS
ATOM Tabswmipl, npuBencHHbH Ha puc. 20. [lonoBuHY CTONOIIOB STOM TaOIHIIBI
MPEACTABIISIIOT COOCTBEHHBIN KJII0Y (DAKTOB U KIIFOUM U3MEPEHUM, COOpaHHbIE CO BCEX,
OKpYyXaromux TaOauiy (akToB HM3MEpPEHHH, CO3JaHHBIX HAa MPEAbIIYLIUX dTanax
MPOEKTUPOBaHMS.  PyKoBOACTBysdCh  mapameTpamu U MeTauHbopMaluei,
MPUBEICHHON B JIOTHYECKOM CJIOBape, HAMIIKUTE CKPUNT B si3bike SQL asist cozganus
Tpedyemoit TabnuIlbl PaKkToB.

29



Tun paMmHsIx

[AdonycTtumocTs
IHAYOHWA NULL

3amevyanun

NOT NULL

T T
N

NOT NULI

Ucnonsays Buanec-xmoy C
M3 UIMEPEHKA Customers, HaRAUTe Noa-
XOAALSE IHAYEHWE CYPPOraTHOro KMoNa
ustomerDwKey U3 NIMEPEHUA

1stomerkKey

~ustomers

rderDateKey U3 FactInternetSales

Mo ymonyawuio 0

Mo ymonyawnuio 0

Mo ymonyawmio 0

Mo ymonyawuio 0

Pucynoxk 20. ®parMeHT JOTUYECKOT0O CIOBaps XpaHWIHINA JAHHBIX ¢ TabJIUIen
daxToB InternetSales

Kak u B NpCAbIAYIIUX CJIy4dasaX, BAXKHO IIOIBITATHCS HAIIMCATb CKPHUIIT SA3bIKA
SQL CaMOMY, a B HOCIX CAMOKOHTPOJII B ClIy4aC BO3HHKHOBCHHA [0)1115(810) 3 IIpu
BBIIIOJIHCHHUH CKPHIITA, HCIIOJIb30BATH JJIA HIPOBCPKU JIUCTHHI 6.

Jluctuar 6. Ckpunt co3manus Tadbmuisl hakros InternetSales
CREATE TABLE InternetSales

(

InternetSalesKey INT NOT NULL IDENTITY (1,1),
CustomerDWKey INT NOT NULL,

ProductKey INT NOT NULL,

DateKey INT NOT NULL,

OrderQuantity SMALLINT NOT NULL DEFAULT O,
SalesAmount MONEY NOT NULL DEFAULT O,
UnitPrice MONEY NOT NULL DEFAULT O,
DiscountAmount FLOAT NOT NULL DEFAULT O,

CONSTRAINT PK InternetSales PRIMARY KEY
(InternetSalesKey)

) ;

GO

ALTER TABLE InternetSales ADD CONSTRAINT
FK InternetSales Customers FOREIGN KEY (CustomerDWKey)

REFERENCES Customers (CustomerDWKey) ;
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ALTER TABLE InternetSales ADD CONSTRAINT
FK InternetSales Products FOREIGN KEY (ProductKey)
REFERENCES Products (ProductKey) ;

ALTER TABLE InternetSales ADD CONSTRAINT
FK InternetSales Dates FOREIGN KEY (DateKey)

REFERENCES Dates (DateKey)

GO

ALTER AUTHORIZATION ON DATABASE :: TK463DW TO [sa];

[TomyyeHHBIE B XOJ€ MPOCKTUPOBAHUS PE3YyJIbTAThl MPOJCMOHCTPUPYHTE C
nomotipio quarpammel MS SQL Server, coxpanus ee o umenem InternetSalesDW

(puc. 21).

Dates
¥ DatekKey

FullDate

ManthNumberMame

CalendarCuarter

e "*~"9 InternetSales

% InternetSalesKey
CustemerDWkey Products

Customers ProductKey % ProductKey
% CustomerDWEey DateKey ProductMume

Customerkey OrderQuantity Color

FullName SalesAmount Size

EmailAdress UnitPrice SubcategoryMame

BirthDate DiscountAmount RO O CategoryName

MaritalStatus

Gender et

Education

Occupation

City

StateProvince

CountryRegicon

Age

CurrentFlag

Pucynok 21. Jluarpamma xpanuiuiia qaHaeix InternetSalesDW

W3yunB moMydyeHHYIO0 AuarpamMmy, yOeauMmMcs B TOM, YTO TMOJTy4YEHHOE

XPaHWIHIIE TEUCTBUTEILHO SBIISIETCS 00pa3IioM MaTTepHA TUTIA «3BE3a.
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4.2. TectupoBanue (pU3NIECKO MOAeJIM XPAHWINIIA JAHHBIX THNIA «3BE3/1a)»

[Tocie co3maHust CTPYKTYPhl XPaHWIHINA JaHHBIX CICIYeT 3aIlOJHITH €ro
JTaHHBIMU [T IPOBEICHUS TECTUPOBAHUS €0 PA0OTHI C AHATUTHYCCKUMU 3aPOCaMU
M JajJbHEHINEro BBOJA B JKCIUTyaraluio. J{Jis 3armoyiHeHHUs TECTOBBIMHU JIaHHBIMH,
UCIOJIb3YeM  JIaHHbIE W3  y4eOHOr0 XpaHWIHWINA, HCIOJb3yEeMOro  paHee.
[MocnenoBaTenbHO 3aMOJHIM CO3JaHHBIC U3MEPEHHS XPaHWIHIIA JaHHBIX Customers,
Products, Dates gaHHBIMH W3 COOTBETCTBYIONIMX TaOJMII M3 XpaHWJIMIIA JTaHHBIX
AdventureWorksDW2016: DimCustomer, DimProduct, DimDate. [Inst konupoBaHus
Y MepeHoca JaHHBIX OyIyT MCIIOJIb30BaHbI BIOKEHHBIE 3arpockl Tuma 2 (nested query
type Il) ¢ komounanueit uactpykuuii INSERT INTO (BctaBka) u SELECT (BbiOOpKa).
[MompITaliTech HaMKUCaTh W UCTIOJHUTH CKPHIT MEPEHOCA JAHHBIX CAMOCTOSTEIBHO.
JInst caMOKOHTPOJISE MOXKHO HCIIOJIB30BaTh CKPHIIT U3 JIUCTHHTA 7.

JIuctunr 7. Ckpunt nepeHoca AaHHbIX B m3mepeHust Customers, Products, Dates

INSERT INTO Customers (CustomerDWKey, CustomerKey,
FullName,EmailAdress, BirthDate, MaritalStatus, Gender,
Education, Occupation, City, StateProvince,
CountryRegion)

SELECT

NEXT  VALUE FOR SegCustomerDWKey AS CustomerDWKey,
C.CustomerKey, C.FirstName + ' ' + C.LastName AS FullName,
C.EmailAddress, C.BirthDate, C.MaritalStatus, C.Gender,
C.EnglishEducation, C.EnglishOccupation, G.City,

G.StateProvinceName, G.EnglishCountryRegionName

FROM AdventureWorksDW2016.dbo.DimCustomer AS C

INNER JOIN AdventureWorksDW2016.dbo.DimGeography AS G
ON C.GeographyKey = G.GeographyKey;

GO

INSERT INTO Products (ProductKey, ProductNume, Color,
Size, SubcategoryName, CategoryName)

SELECT P.ProductKey, P.EnglishProductName, P.Color,
P.Size, S.EnglishProductSubcategoryName,
C.EnglishProductCategoryName
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FROM AdventureWorksDW2016.dbo.DimProduct AS P INNER JOIN
AdventureWorksDW2016.dbo.DimProductSubcategory AS S

ON P.ProductSubcategoryKey = S.ProductSubcategoryKey
INNER JOIN AdventureWorksDW2016.dbo.DimProductCategory
AS C

ON S.ProductCategoryKey = C.ProductCategoryKey;

GO

INSERT INTO Dates (DateKey, FullDate, MonthNumberName,
CalendarQuarter, CalendarYear)

SELECT DateKey, FullDateAlternateKey, SUBSTRING (CONVERT
(CHAR (8), FullDateAlternateKey, 112), 5, 2) + ' ' +
EnglishMonthName, CalendarQuarter, CalendarYear

FROM AdventureWorksDW2016.dbo.DimDate;

GO

[Tocne 3amonHeHUs] TaHHBIMU U3MEPEHUM, MOBTOPUTE TE KE JACUCTBUS JIJIsT TAOIUIIBI
(hakTOB co3gaHHOTO (hparMeHTa XpaHWININA AaHHBIX. 3arpy3uTe Tabnauiy (akToB
InternetSales gaHHBIMU M3 COOTBETCTBYIOIIMX TaOJNMI] U3 XPaHWIUINA JAHHBIX
AdventureWorksDW2016 (FactinternetSales). ITonbiTaiiTecs HamUcaTh ¥ UCTIOJHUTh
CKPHUIIT IEPEHOCA JJAHHBIX CAMOCTOSTENbHO. {7151 CaMOKOHTPOJIS MOKHO UCTI0JIb30BATh
CKPHUIT U3 JIUCTUHTA §.

JIuctunr 7. CkpunT nepeHoca JaHHbIX B Ta0muIly ¢aktos InternetSales

INSERT INTO InternetSales (CustomerDWKey, ProductKey,
DateKey, OrderQuantity, SalesAmount, UnitPrice,

DiscountAmount)

SELECT

C.CustomerDWKey, FIS.ProductKey, FIS.OrderDateKey,
FIS.OrderQuantity, FIS.SalesAmount, FIS.UnitPrice,
FIS.DiscountAmount

FROM

AdventureWorksDW2016.dbo.FactInternetSales AS FIS

INNER JOIN Customers AS C

ON FIS.CustomerKey = C.CustomerKey;

[IpoBepbTe (GyHKUMOHAT MOCTPOEHHOTO XpaHWJWIIA JaHHBIX, COCTaBUB U
BBIIIOJIHUB AHAJIMTUYECKUM 3arpoc K JaHHbIM. [Ipumep ananuTmyeckoro sarmpoca
MIPUBE/EH B JIUCTUHIE 8, a (PparMeHT pe3yJibTaTa €ro BHITOJIHEHHS — HAa PUCYHKE 22.
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Jluctunr 8. Ckpunr 3amnpoca K CO3JaHHOMY XPaHWINIIY JTaHHbBIX

SUM (I.SalesAmount) AS Sales
FROM InternetSales AS I
INNER JOIN Customers AS C
ON I.CustomerDWKey = C.CustomerDWKey
INNER JOIN Products AS P
ON I.ProductKey = P.ProductKey
INNER JOIN Dates AS D
ON I.DateKey = D.DateKey

SELECT C.CountryRegion, P.CategoryName, D.CalendarYear,

GROUP BY C.CountryRegion, P.CategoryName, D.CalendarYear
ORDER BY C.CountryRegion, P.CategoryName, D.CalendarYear;

EH Resuts [ Messages
CountryRegion  CategoryMame  Calendarvear  Sales

1 Australia Accessories 2z 573,99

2 Australia Accessories 2013 13276321

3 Augtralia Accessories 2014 5353.43

4 Australia Bikes 2010 20509,78

5 Australia Bikes 20M 2563732 2453

& Auetralia Bikes 2012 2127687.0151

7 Australia Bikes 2013 413572096

] Australia Clothing 2012 146,45

) Australia Clothing 2013 66959,21

7 i Gething 2014 315429 ...................

T o— R 2012 E.E,Er? ..........................

12 Canada Accessories 2013 96922 04

13 Canada Accessories 204 6393 24

14 Canada Bikes 2010 357827

15 Canada Bikes 2011 B71571,7934

16 Canada Bikes 22 307457 5637
7 Canada Bikes 2013 538654,76

18  Canada Clathing 22 4555

19 Canada Clothing 2013 50055,85

20 Canada Clathing 2014 3065878

21 France Accessories 22 44212

22 France Accessories 2013 60559,81

23 France Accessories 2014 236485

Pucynok 22. @parmMeHT pe3ynbTaTa BBITOIHEHN AHAIUTHYECKOTO 3apoca K

XPaHUJIUILY TaHHBIX
Takum oOpa3oMm, B pe3yibTaTe peau3allid MPOEKTa,
poTecTupoBaHa paboydast puznueckass MOJIeTb XPaHUJIUIIA TAHHBIX.
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4.3. KonTpoJsbHbIE 3aIaHUA 110 TEMe

1. Onpenenure NpeIMETHYIO 00JIaCTH XPaHWIUIA JaHHBIX B COOTBETCTBUU C
JTUYHBIMA TPEATOYTECHUSIMH.

2. BwiOpaB apxurextypy «3Be3na» win «CHEXHHKa» (WM CMENIaHHYIO),
CIIPOCKTUPYHUTE MOJCIIb XPaHWJIHUIIA JTAHHBIX, COJEPXKAIIYI0O KaK MHUHUMYM OIHY
Tabauity $GakToB U 3-4 U3MepeHus.

3. HammmmTe CKpUNTHI pa3BepThIBAHUS MOJCIIA XPAHWIUIIA U 3aTOJHEHUS €T0
15-20 »sx3emmuisipamu  (akTOB (TaKkKe 3aMoOJHUTE JOCTATOYHBIM KOJIMYECTBOM
AK3EMILISIPOB U3MEPEHHUS).

4. B oTyeTe mpuBEAUTE AMArpaMMy MOJTYYEHHOTO XpaHUIUIIA JaHHBIX, & TAKXKe

CKPUHIIOTHI € PE3YyJIbTaTaMHX BBIIIOJIHCHUA 2-3 aHATUTUYECKUX 3aIIpOCOB K HCMY.
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5. HMIIOPT U 3KCHOPT JAHHBIX CPEJACTBAMM MS SQL
SERVER
5.1. DKCHOPT M UMIOPT AAHHBIX € MOMOIIBLI0 MacTepa 3KcnopTa U UMIOPTA
panabix MS SQL Server

Bpemst oT BpeMeHH, KOMIIaHUU CTAIKUBAIOTCS ¢ HEOOXOAUMOCTBIO IPUHSAThH WU
MepeaaTh CylIeCTBEHHbIE IO 00bEMY JIaHHbIE. DTH JaHHbIE B KOHEYHOU TOUYKE (CEpBEP
0a3 JaHHBIX, WM XPAaHUIUIIEC JAHHBIX) JODKHBI OBITh YIOPSAOYEHBI, MPUBEICHbI B
TpeOyeMblil BUJT U cOXpaHeHbl. Eciu 3agaya no o0beMy HEOObIIask U pyTHHHAS, MOTYT
OBbITb HMCIOJIb30BaHbl BCTPOCHHBIE B MPOrpaMMHOE oOOecleueHue cepBepa
JIOTIOJTHUTENIbHBIC POTPAMMHBIE CPECTBA WK (PYHKITMHU Ha ypoBHE s3bika SQL. Ecmn
3aaya OoJbInasi U KOMILIEKCHAsI, IPUMEHSIOTCS Oosiee MoliHble cpenctea ETL. B
ATOM IJ1aBe PeUb MONIET O PEIICHUH CPAaBHUTENBHO JIETKHX 3a/1a4 SKCIIOPTa U UMITOPTA.

Macrep sKkcnopTa U UMIOPTA JAHHBIX, C TIOMOIIBI0 KOTOPOTO MOKHO PEIIaTh
MPOCTBIE W PYTUHHBIC 3a/J1add JKCIOPTa M WMIIOPTA JAHHBIX BXOJHUT B KOMILICKT
noctaBku MS SQL Server, kak oraenbHOe mnporpamMmHoe oOecrieueHue. [lanee,
paz0epeM BO3MOXXHOCTH WM KJIIOYEBBIC MPUHIUIBI pabOTBI ¢ 3TUM IPOTPAMMHBIM
MIPOTyKTOM.

Jlna Hayana paboThl ¢ MacTEPOM, CIEAYET 3arpy3UTh MPOTPAMMHBINA MTPOAYKT U3
koMmruiekTa nmoctaBku MS SQL Server (pucynok 23).

B Microsoft SQL Server 2019

SQL Server 2019 Configuration Ma...

SQL Server 2019 Installation Cente...

WMmnopt 1 3kenopT AaHHbix SQL Se...

OTueThl 06 OWKMBKaX U MCNONL30B...

Pucynok 23. 3arpy3ka mactepa sxcniopTa u ummnopra SQL Server
Jlist 3ammycka Mactepa B paboTy, MOJIB30BATEN0 HEOOX0IUMO YKa3aTh MapaMeTPhI
BXOJHOTO (JaHHBbIE 3a0UPAIOTCS) U LIEJICBOrO (JaHHBIE Pa3MEIAIOTCs) UCTOYHUKA, a
TaKkxe COpMUPOBATH MACCUB JIAaHHBIX, KOTOPBINA OyET mepeiaH B X0/1€ BBHITTOJTHCHUS
nporenypsl. Jlanee Oyaer pazoOdpaH nmpuMep IKCIIOpTa JaHHBIX B paMKaX OJTHOTO sipa
6a3b1 nanaeix MS SQL Server ¢ HeOoMbIIMMH U3MEHEHUSIMU CXEMBI SKCTIOPTUPYEMBIX
tabnui. OcTaabHbIe BOBMOXXHOCTH JKCIIOPTa U MMIIOPTA JTAHHBIX, TPEIOCTaBIsIEMbIC
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cepBucoM skcropta u ummnopra MS SQL Server (puc. 24) npennaraercs U3y4YUTh
CTYIEHTY CaMOCTOSITENIEHO.

F

| B sQL Server Native Client 11.0

ﬁ Microsoft OLE DB Driver for SQAL Server
iz Microsoft OLE DE Provider for Analysis Services 14.0

& Microsoft OLE DB Provider for Search

B Microsoft OLE DB Provider for SQL Server

& OLE DE Provider for SGL Server Integration Services
& sQL Server Native Client 11.0

a SQL Server Mative Client RDA 11.0

_:F Werounuk "HecTpykTy prpoBaHHkil chain”

Pucynoxk 24. ®@parMeHT criucka JOCTYIHBIX BXOJHBIX UCTOYHUKOB JIaHHBIX B
MacTtepe 3kcropTa 1 UMIOpTa JaHHBIX

B nmanHOM mpumepe BOCHOJIB3yEMCS YCTAHOBJICEHHOW paHEe Ha JK3EMILISP
cepBepa yueOHoU 0a3oit manHbIx AdventureWorks2016 (cMm. 1. 2.17 3To KHUTH) U
OCYIIECTBUM SKCIOPT B HOBYIO 0a3y JMAHHBIX CXEMBI U COJIEP)KHUMOTO JBYX TaOJIHII,
MPEABAPUTEIILHO CKOPPEKTUPOBAB UX CXEMY (Ha3BaHUE).

PabGoTa mactepa 3akiroyaeTcsi B MOCJIEIOBATEILHOM OINMCAHUM HMCTOYHHUKA U
Ha3HayeHud AaHHbIX. [Ipu onpeneneHny Ha3HAYEHUS JaHHBIX, MACCUB MOKHO TaKXXe
MOXHO M3MEHUTh CXEMYy TaOJUIIbl, MOCIE Yero, BBIMOJHUTH 3aIlIAHUPOBAHHYIO
HpOLEAYPY.

Jlnst Hauana paboThl, B OkHe BBIOOp MCTOUHMKA TaHHBIX YKaKEM MYyTh K SAPY
0a3bl JaHHBIX U K y4eOHOM 0a3e manHbix AdventureWorks (BapuaHT MOAKIFOYCHHUS
JUTs1 BBIZIEJIEHHOTO CepBepa MoKa3aH Ha puc. 29).

L Macrep umnopta v 3kcnopta SAL Server = 0 4

BLiGop MCTOUHWKA JAHHLIX
BrifepHTe MCTOUHME, U3 KOTOPOTO HEOGHOOMMO CKOMMPOBETE O3HHEIE.

HMcTournk pakHbLc | B SQL Server Mative Client 11.0 j

Wms cepaepa: |192.168.56.101 |

[poBepKa NCANMHEHOCTH
" Mcnonks0BaTe NpoBEpKy noanMkHocTH Windows

{* McnonksoeaTe npoBepky noanukHocTh SAL Server

HmAa nonezosatenn: |SA
DEDO.I'IIJ: | rrrrrrrrrrrrrr
Basa mannpi Adwerture Works 2015 j D BHoEMTL

Pucynoxk 25. Hactpoiika noakiatoueHus Kk UCTOUHUKY JTaHHBIX
OOpatute BHUMaHUE, YTO B BAIlleM ClIydae, MmapaMeTphbl MOIKIIOUCHUS MOTYT
OBITH HHBIMH.
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[Tocne moakmOYeHUs: K UCTOYHUKY (@ €CIM Bbl CMOIJIM B HUCIAJAIOIIEM MEHIO
basza naHHBIX HAWTH U BBIOPATh YCTAHOBICHHYIO Ha siipe yueOHYI0 0a3y JaHHBIX, TO
BCE B MOPSAJIKE), CIEAYET nepeiTu K HacTpolike Ha3zHauenust nanubix. HaxaB KHONKY
nanee, mepedaeM K cieayroomeid (opme MacTepa ¢ ykazaHHEM IapaMeTpOB
Ha3znauenust naHHbIX (MecTa, KyJna JaHHble OyayT SKCHOpPTUpOBaHbl). B kauecTe
LEJIEBOTO ITyHKTa yKa)X€M TOT K€ camMoe€ sIpo cepBepa 0a3bl JAaHHBIX, KaK U B
Wcrounnkax JaHHBIX paHee, HO BHIOOp 0a3bl JAHHBIX MPU ITOM CIEIYET OCTaBUTh
yCTBIM (pHcC. 26).

r

L Macrep umnopta u skcnopra S0L Server = O >

Buibop HaznaueHun
YKEXWI'E. KYOd KONWPpOBSTE GaHHBIE.

Haznauenne: | 8 SGEL Server Native Client 11.0

Ll Lo

W cepeepa: |192.168.56.101

MpoBepka NOAMMHHOCTH
" WenonezoeaTte npoBepky noanuesocTH Windows

{* Wenonezoeate npoeepky noonuksocT SGL Server

MmA nonezoeaTena: |S,’-\
I_IEDO.I'II:: | rrrrrrrrrrrrrr |
Baza naHHbc M0 YMONHEHAK = - D EHOBMTE |

Cospgate... |

Pucynok 26. Hactpoiika noakitoueHusi kK HazHaueHnio TaHHBIX
[Tepen Tem, Kak mepelTH aaiee, CO3aAUM II€JIeBYI0 0a3zy AaHHBIX. s 3TOTO
Ha (opme Ha puc. 26 crnenayet HaxkaTh kHONKY Co3nath. [Ipu co3ganum 6a3bl TaHHBIX
cleAyeT yKas3aThb pa3Hble mapameTphl (daitia 6a3pl JAaHHBIX W (aiina >xypHaia
TpaH3akluil. B 3TOM pyKOBOJICTBE MPOIYCTHUM 3TOT MOMEHT U OCTaBUM IapaMeTpPbl
«IM0 YMOJIYaHUIOY, JIUIIb YKa3aB Ha3BaHUE HOBOW 0a3bl NaHHBIX (puc. 27).
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4 Cozpadue 6assl gaHHbIX x

WKEmMUTE WMA W CBoicTES G330 maHHe SOL Server.

Hma: |TK4531

Paiin NaHHbIL

HauyanbHbid pasmep: merabai
(" PocT He paspelen
{* [pousHT NpMpaLWEHWA:

(" Pasmep npuUpaLLErKA; MmerataiiT

Hearfopt/mssgl/data/ \TK463_Data mdf

Paiin ¥y pHana

HauanbHelil pazmep: MmerataiiT
(" PocT He paspeluen

(" TpoueHT NpMPELLEHWA:

NN

{* Pasmep npuUpaLLEHKA; MErataiT

Avar/opt/mssqgl/data/ "\ TK463_Log Idf

OK | Ctmena |

Pucynox 27. Co3nanue 1ieneBoit 6a3bl JaHHBIX JUIS MPOIEAYPhI SKCIIOPTA JAHHBIX

Haxap knHonky Ok, BepHUTECHh K mpouuioMy okHy Mactepa. Ilocne Haxxartus
kHornku Jlanee, Mactep NpesioKUT BBHIOpATh BapHaHT IKCIOPTA JAHHBIX U3 JABYX
CYIIECTBYIOIINX: IKCIOPT JAHHBIX C BEIOOPOM TaOJIUI] ¥ TPEACTABICHHUHN HITH KCIIOPT
JTAHHBIX, TIPEBAPUTEIHLHO BRIOPAHHBIX MOJb30BaTeabckuM SQL 3ampocom (puc. 28).
BriGepem BapraHT ¢ SKCIOPTOM JIAHHBIX U3 TaOJIHUI] ¥ TIPECTABICHUHN TIETHKOM.

Bribop konupoeanua TaGnULEl UNK 3anpoca
1'J“KE]’Q‘CI'TI'E, KOMWPOESTE N TEE.I'IHLI.I:I W NpeACcTaEneHHA MK KONWPOESTE PE3YNBTAThI
SaNPOCa W3 MCTOYHMKS SaHHBIX.

{* CxonMpoBaTh AAHHLIE N3 OJHOMA MNN HECKONMbKID TAGMALL MM NPEACTARNEHWA

McnoneayitTe 3T0T napameTp, yTobl CKONMPOEATE BCE AZHHLIE ME CYLLECTEYIWMK TGMML MMM NpenacTIENEHWE
E £33 NEHHbIX-WCTOUHKKE.

(" 3anucaTh 3anpoc. yKasbl Baupi fEHHBIE IR NEPENa4M

McnoneayitTe 10T napamMeTp, ol zanucate SOL-2anpoc, orpaHrUHMBIIOWMIA WK MEMEHAKILMIA MCXOOHEE
OEHHLIE ANA ONEPELMK KONKPOBSHKA.

Pucynox 28. Bbei6op BapuaHTa KOMUPOBAHUS (3KCIOPTA) TaHHBIX
[TockonbKy ObUT BBIOpaH BapHaHT C KOMUPOBAHHME TAOJMII IETUKOM, IOCHE
Ha)xaTusi KHOMNKM Jlanee OyneT BhIBE/IEH CIIUCOK BCEX TAOIUI] M IIPEICTaBICHUN Oa3bl
JAaHHBIX, BRIOpAHHOW paHee B KadecTBe HUCTOYHHMKA (puc. 29). B cooTBeTcTBUU C
PUCYHKOM, BbIOEpUTE TaJIOUKON MPENCTABICHUS U3 HUXKHEH YacTH CIMCKA, a TAKXKe
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i ynoOctBa, yoepute B Ha3Hauenun u3 HaszBaHus oOcux Tabiwi OykBy V (View,
MPEJCTAaBICHHE), KaK 3TO CJENIaHO B IpUMEpPE Ha PUCYHKE.

Bribop ncxoaHsix TAONWL, M NpeacTaEneHniA
BiSepure ooHy MMM HECKOMbKD TEENWL MNK NPEOCTEENEHWA ONA KONWPOBIHWA.

TatnuLb W NPEACTABNEHKA;
7| Werourwme: 192.168.56.101 | Haswauerme: 192.168.56.101
[ Bl [HumanResources].[vEmployee]

[ El [HumanResources] [vEmployeeDepartment]

B [HumanResources].[vEmployee Depatment History]
[ Bl [HumanResources] [vlobCandidate]

[ El [HumanResources] [vJobCandidate Education]

| EY [HumanResources] [vlobCandidate Employment]
[ [Person].[v AdditionalContact Info]

[ El [Person].[v5StateProvinceCountry Region]

W 2} [Production].[vProduct AndDescription] = [Production].[Product And Description]
[ El [Production].[vProduct Mode!Catalog Description]
[w [Production].[v Product Model Instructions] i [Production].[Product Madel Instructions]

[ B [Purchasing].[vVendor\WithAddresses]
[ El [Purchasing].[vVendorWithContacts]

Pucynox 29. Bei6op Tabiuil ¥ peiCTaBICHUM 11 KOMUPOBAHUS (IKCIIOPTA) JAHHBIX

[Tepen Tem, Kak OCYIIECTBUTH MPOIEAYPY IKCIOPTA, O3HAKOMHMCS C JABYMS
JIOTIOJTHUTENIBbHBIMA ~ BO3MOXKHOCTSIMM  MacTtepa »skcropta u  umnopta. I[lepen
OCYILIECTBJICHUEM DKCIOPTA, UCMONB3Ysl (OpMYy BbIOOpPA MCXOJHBIX TAOJHIl, MOXKHO
MMOCMOTPETH COACPIKUMOE ATUX TaOJHII, BEIOpAB TaOIMITy U3 CIIUCKA M HAXKaB KHOTIKY
ITpocmoTtp (puc. 30), a Tak)Ke U3MEHUTH apaMeTPhl CXEMbI U METAIaHHBIC TAOIUIIBI
JUTSL €€ DKCIOpTa, BRIOpaB TabJUIly U3 CIHUCKAa U HaxaB KHOMKY M3menuts (puc. 31).
O3HAKOMBTECH C TIpeIJIaraéMbIMA HHCTPYMEHTAMH CaMOCTOSTEIBHO.

®opma IIpocMOTp TO3BONSET CO CTPYKTYPOM HSKCHOPTUPYEMBIX JaHHBIX
BBIOpaHHOM TaOIUIIEI WK TIpecTaBieHus. B okHe mokazan SQL-3ampoc ¢ moMoibio,
KOTOpOTro Oy7eT GOpMUPOBATHCS MACCUB JAHHBIX MPU IKCIIOPTE, a TAKKE IK3EMILISPHI,
BXOJISIIIIAE B TOT MACCHB.

®opma CormocraBieHus CTOJ0IOB, B CBOIO OYEpellb, IO3BOJISET BHECTH
m3MeHennss B SQL-3ampoc k TabnuIile WM TPEJACTABICHHIO, a TaKXe BHECTH
HEOOXOJMMbIC M3MEHECHHSI B CXEMY TaOJMIBI WM TPEICTaBICHUS, TOJJICKAIINE
AKCTIOPTY.
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MUK 1 NDENCTARMEHNA

g

W oL Mpocworp gassex O X j_
|
| MeToummg: SELECT * FROM [Production] [v
'
- ProductlD | Name | Product Mode! Culture|D | Description
' 994 ! LL Bottom Bracket LL Bottom Bracket  en Chromoly steel. |
I 995 ML Bottom Bracket ML Bottom Bracket en Aluminum alloy cups:
I 956 HL Bottom Bracket HL Bottom Bracket en Aluminum alloy cups
I 934 Mountain-500 Silver, 40 Mountain-500 en Suitable for any type
| 585 Mourtain-500 Siver, 42 Mountain-500 en Suitable for any type |
I 586 Mountain-500 Siver, 44  Mountain-500 en Suitable for any type
- 887 Mourtain-200 Siver, 48 Mountain-500 en Suitable for any type
I 988 Maourtain-500 Silver, 52 Mourtain-500 en Suitable for any type
- @ 989 Mourtain-500 Black, 40  Mountain-500 en Suitable for any type
'
|
|
'

A

T ) i

"Bl [Sales]vStoreWithAddresses]

Wamenuts.... | MpocmoTp.. I

Pucynok 30. ®opma «IIpocmoTp nanHbix» Mactepa 3kcnopra 1 UMIOpPTa

L ConocTaenenns ctonBuoe O x
WMeTounme: [Production]. [vProductindDescnption]
Hasnauetne: [Production].[PreductindDescription]
{* Cospate uenesymo Tabmawy WameruTs SQL...
" VOANMTE CTPOKM B LENEBOR TaGmMuE [ VnanwTk v cOSAETE NOBTOPHO LENEBYIC TaBmMLY
" [oS3euTs cTpoKKM B UeneEyio Ta6mury [ PAsSpeluMTs BCTAEKY B CTONGEL, MOEHTWEWIETOPOE
ConocTaenetua:
HeTouHuk | HasHadeHue | Tun | Oony... | Fasmep | TouHo ... | I'H'Iac...l
Product|D . Product!D int r
Mame MName nvarchar r 50
ProductModel ProductModel nvarchar r 50
CuturelD Cutture|D nchar r [
Description Description nvarchar r 400
Mo pHBIA cTonBew: Product!D int NOT MULL

OK | OTmena |

Pucynok 31. ®opma ConocraBiienus cToji0OnoB MacTepa 3KcropTa ¥ UMIIOpTa
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B pamkax peieHus 3aJlaHHOM 3a7]aud U3MEHEHUS! B COMOCTABIECHUHU CTOJOIIOB
He TpeOyercs. Chaexyer HaxaTHeM KHONKU Jlanee mepeiTu B ClenyIolen dKpaHHOU
dopme mactepa. OkpanHas Qopma «CoxpaHeHHe M 3amyck makera» (puc. 32)
perIaMEHTUPYET NAIbHEHIINE AEHCTBUSA C HACTPOCHHOU MPOLEAYPOM IKCIIOPTA WIIU
UMITIOpTa TaHHbBIX. Tak, eciu MIaHupyeTcs eIMHOPA30BOE €€ UCTIOTHEHUE, JOCTATOYHO
OCTaBUThH TAJIOUKY Y MYHKTa «3allyCTHUTh HEMEIJICHHO» M MEPEHTH K HCIOIHEHUIO
npouenypsl. Eciu co3nannas npoueaypa OyAeT BBIIOIHATHCS UTEPATUBHO, TO UMEET
CMBICTT COXpaHUTh ee kKak ETL-makeT u TONOJHUTENbHO TOCTAaBUTh TAJIOUKY B OIIIUU
«Coxpanuth naker cnyx0 SSIS» B Bune ornensHoro daiia win ke cpa3dy Ha sape
cepepa MS SQL Server. I[Togpo6nee mpo ETL maketsr u ipo SSIS Oyaet pacckazaHo
B CJIEJIyIOIIEH IJ1aBe KHUTH.

f WIGL ISR MR IO P IR U DL ST Ve — L

CoxpaHeHWe W 3aMycK NaKkeTa
YKENWTE, Hy#HO MW COXPEHATE nakeT cmywd 5515

[v ZanycTuTe HEMEONEHHD

[~ CoxpanWTe naker ciyxt SSIS
{+

~

¥ pOBEHE SBLIMTHI NAKETE:

|.|JI-1¢|3-:-E-aTb KOHPWAEHUMANEHLIE AAHHBIE NONE305aTENLCKMM KNHYOM

[Naponk: |

[ogreepxnetne: |

Pucynoxk 32. Yopasnenue nakerom ciyx6 SSIS
[TockoJsibky mpoleaypa 3KCIopTa WIM UMIOPTa MOXKET OBbITh KOMILIEKCHOM
(BKJIFOYATh B ce0s 3HAYMTEILHOE KOJMYECTBO ATAIlOB), IMEpEJ €€ 3alyCKoM OyaeT
L[EJIeCO00pa3HO elle pa3 MPOBEPUTHh CTPYKTYPY 3aIUIAHUPOBAHHOW ONEpaluu
skcropTa uiu umnopra. [locne ouepennoro Haxatusi kHonku [lanee Oymer mokaszan
oTueT «3aBepuieHue padboTsl MacTepa» ¢ JAeTalbHBIM IUIAHOM OYIyIIei Mporeayphbl
(puc. 33).
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3aeepwenne pabotsl macTepa

MpoBepbTe ZHEYEHHA, ELIGDEHHEIE B MBCTEDE, W HEXMKTE KHONKy ~[oToBo.

Haxmure knonky "ToToso" ANS BLNONHEHWS CHEAYIOWMX AACTEWA®

WMexoaHoe pacnonoxenne: 192 168 56101
WMexoaHei noctaswyas: SALNCLIT
Uenesoe pacnonoxenne; 192.168.56.101
Uenesaoi nocTasupak: SGLNCLIT1

»  Konwpoeate ctporw wa [Production].[v Product And Description] & [Production]. [Product AndDescription]
ByneT cospaHa HoBaA Ugnesan Talnuua.

*  Konwposate ctpoku w3 [Production].[v Product ModelInstructions] & [Production].[Product ModelInstructions]
ByneT cozpaHa Hosan uenesan Tabnumua.

*  [akeT He ByaeT coXpaHeH.
»  [lakeT GyoeT 3anyleH HEMELNEHHD .

Pucynok 33. I1naH BBITOTHEHUS POLEAYPHI IKCIIOPTA U UMIIOPTA JTAHHBIX

JI1s1 BBINIOJIHEHHUST CO3/IaHHOIO MMaKeTa CJIEeAyeT HaXkaThb Ha KHONKY I'oToBo. B
pEeXUME pealbHOrO BPEMEHU OYJIET OTCIIEKUBATHCS PE3YIBTATUBHOCTD KaXKIOTO ATarna
[IAKeTa JKCIOpPTa WM UMIOpTa. B cilydae yCnemHoro MmpoxoKJIE€HHs BCEX JTAlloB,
pe3yJbTaThl OyAyT COXpaHEHBI B 0a3¢e JaHHBIX (puc. 34).

L Mactep umnopTa W 3kcnopTta SUL Server — (] s
BeinonHenne Npowno ycnewHxo v
4
12 Bcero 0 Owwbka
@ Yenewno 12 ¥enewwo 0 Mpemmpexne
MNonpoSHocTw:
| Leictene CocToRHMe CoofueHue
@ VHALMANMSEUMA 330344 NOTOKE AaHHBIX YenewHo
@ VHAWMaNMSaLmIA coemMHeHMi YenewHo
@ YeTaHoeka komana SGL YenewHo
@ YcTaHOBKAE COEMMHEHWA C MCTOUHAKOM YenewHo
@ YcTaHOoBKE COBMMHEHMA © HAZHEYEHWEM YenewHo
@ Mposepka YenewHo
@ TMogroToBKE K BbINCAHEHAD YenewHo
@ Db sbinonHeHWA YenewHo
@ BemnonHeHue YenewHo
(i) Konwposanwe B [Production] [Product AndDescription] YenewHo MNepenaHo cTpok: 1764
(i) Konwposanwe B [Production] [Product Modellnstructions]  ¥enewHa MNepenaHo cpok: 131
@ MMNocne BBINCAHEHWA YenewHo
| Ctyer =

Pucynok 34. MOHUTOPUHT BBINOJIHEHUS TTAKETa YKCIIOPTA U PE3YIBTATHI
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Takum o0Opa3oM pemiaroTcs OTHOCHTENbHO HECJOXKHBIE U 3a4acTyIo
HEUTEPATUBHBIC 337U SKCIIOPTA U UMIIOPTa NaHHBIX. J{J1s1 OoJlee KOMIUIEKCHBIX 3a/1a4,
a TaKkKe 3a7ay, KOTOpble OyAyT pPEryJjspHO MHOBTOPATHCS, yaoOHee pa3paboTarb
noJIHOLEeHHY0 ETL-mpoueaypy ¢ MCHONBb30BAaHUEM CIEUUATIBHOTO MPOrPaMMHOIO
obecnieduenusa. O6 3ToM OyJIeT paccka3aHo B CIEIYIOIIEH IJIaBe ITON KHUTH.

5.2. KoHTpoJIbHbBIE 3aJaHUA 10 TEMe

1. B cBOOOJDHBIX HCTOYHHKAX HHTEPHETA HAWIWTE MOIXOIAIINNA MacCUB
«OTKPBITBIX JAaHHBIX» (HApPUMEp, OTKPHITHIE JaHHBIE MUHUCTEPCTBA KyJIbTYphl PD
https://opendata.mkrf.ru). M3yunre ommcanue ¥ MeTauHGOPMAIUIO IIPeIaracMbIX

Ha0OPOB JaHHBIX, BEIOEPUTE MOAXOIANIMNA (MUHUMYM OYUCTKHU JAHHBIX) U 3arPy3UTE
¢aiin Habopa naHHBIX B dopmare *.csv. CozmaiiTe B BalieM SK3EMIUISIPE cepBepa
HOBYIO IIeJIeByI0 0a3y AaHHbIX ¢ Ha3zBaHuem OpenData. IlombiTaiiTech, UCHOIB3YS
cpenctBa ummnopta u sxkcropta MS SQL Server nepemMecTuTs TaHHBIE U3 TTOJTYYEHHOTO
(haitnia *.csv B 11€JIEBYIO TAOIUILy B CO3/JaHHON 0a3e TaHHBIX.

[IpoananuszupyiTe nporecc UMIOPTa JaHHBIX B OTYETE, OMKCAB BO3ZHUKHYBIIIHE
B Ipoiiecca mapping nmpo0OJieMsl B TabHIIe opMaTa: KO IPOOJIEMbI — CYyTh IIPOOIIEMBI
— BapUaAHTHI PEIICHUS POOJIEMBI.

2. B cBOOOIHBIX UCTOYHHKAX WHTEPHETA HAWIUTE MOAXOISAIINN JIJIs SKCIIOPTa
JSON-nokymeHnT Hebombiioro oobema, npocmorpute cTpykrypy JSON-mokymeHTa.
[lepenecure gamnbie JSON-mOKyMEHTa B CTPOKY BPEMEHHOW  TaOIHUIIBI
#test_json_import B Tekyieit 1eneBoi 06a3e maHHbIX. O3HAKOMBTECH C COIACPKHMBIM
nosty4yeHHou tabnuipl. CrenaiTe 3HaYUMBbI CKPUHILIOT C pe3yJbTaTaMHu.
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6. IPOEKTUPOBAHMUME IIOTOKOB YIIPABJIEHUA SSIS JIJIA
MS SQL SERVER (ETL-TPOLEAYPbI)

6.1. bazoBoe onucanue nucrpymentapus SSIS 17 npoexkrupoBanus ETL -
npoueayp
Ha ypoBHE XpaHWIWII MJaHHBIX, YYWTHIBAas OOJBIIOE KOJUYECTBO U
Pa3HOPOJHOCTH BXOSIINX MIOTOKOB JJAHHBIX, MPOIIETYPbl UMITOPTa/IKCIIOPTa JAHHBIX
MOTYT OBITh CYIIECTBEHHO 00Jiee CIOKHBIMH M MHOTOCTyNeHYaThiMu. [Iporecchr,
CIIOCOOCTBYIOIIME PEIICHHIO 3THX CIOKHBIX 3aga4, HasbBarorcs ETL (extract
transform load). JIns meMoHCTparyiei IPAKTHYECKOTO CO3JIAHUS W peau3allii dTHX
MIPOIIECCOB B MPO(PECCHOHAIIBHOM MPOTPAMMHOM 00ECIIEUEHUH, PACCMOTPUM TIPUMED
co3manus ETL mponemypst cpencteamu MS SQL Server.
Jl1st Hauasa pa3BepHEM HEOOXO0UMOE JIJIsi pabOThl IPOrpaMMHOE 0OeCTIeUeHHE.
ETL mnpomeccst st xpaHwiuig aaHHeix Ha 6aze CYBJl MS SQL  Server
NPOCKTUPYIOTCA Kak mairiaiubl (pipeline) B IDE Visual Studio co cnenuanbHO#
HaJICTPONKOM, MO3BOJISIONICH co3/laBaTh NMpoekThl ETL. DTa HajgcTpoiika Ha3bIBaeTCS
Cayx0b1 SQL Server Integration Services (SSIS). SSIS 310 HabOp HHCTPYMEHTOB IS
WHTETPAINH TaHHBIX KOPIIOPATUBHOTO YPOBHSI ¥ TPe00pa30BaHUil JaHHBIX TIPH padoTe
C KOpHopaTUBHBIM XpaHuiuinamu. [lepeuncinnum ocHoBHbIE GYHKIIUU CITYKO SSIS:

o KOMHPOBAHUE WUJIU CKauyuBaHUE (PailsioB;
e 3arpy3Ka JJaHHBIX B XpaHWJIMINA JAaHHBIX;
e OYKCTKA U IIaXTa JaHHBIX;

« ympasieHue nanapiMua SQL Server,

KitoueBblie KOMITOHEHTHI ¢Tyk0 SSIS 370!

o Ha0Op BCTPOCHHBIX 3a/1au KakK JUIsi UCTOYHUKOB JAHHBIX, TaK M JUISI CaMHUX
MMOTOKOB JIaHHBIX;

« rpaduyeckas HoTaus st co3nanus ETL mpouenyp (maketos);

e CICHHWAIBHBIA PEMO3UTOPUN IS XpaHCHHS, 3allyCka W MOHHUTOPHHTA
co3nannbix ELT mpouenyp.

Cayx0b1 SSIS sBisiroTcss monmoysHUTENBbHBIM KoMmmoHneHToM MS SQL Server
Bepcun He Hmxke Developer (B Bepcum EXpress onm He paboTarT) U MOTYT OBITH
yCTaHOBJICHBI MJIH TIPU MIEPBUYHON YCTAaHOBKE cepBepa 0a3 JaHHBIX, WM YCTAHOBIICHBI
y>K€ Ha pa3BEPHYTHIN IK3EMIUTSP, KaK JOMOTHEHHE.
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Jns ycranoBku u HacTpouiku sk3emmuisipa CYBJLI MS SQL Server ¢ SSIS
BBITIOJTHUM CIIEAYIOIIUE NEHCTBUS.

1. Heo0Oxoaumo 3arpy3uth ycranoBounbli ¢aiin MS SQL Server Developer,
nepedass mo  cceuike:  https://www.microsoft.com/ru-ru/sql-server/sql-server-
downloads.

2. B mactepe ycranoBku SQL Server ciemyer BbiOpaTh HoBasi ycTaHOoBKa

U30JMpoBaHHOTO dK3emiuiipa SQL Server wmm nobGaBieHHME KOMIIOHEHTOB K
CyIIeCTBYIOMEeH ycTaHoBKe. UToOBI ycTaHOBUTH CciykObl Integration Services,
cieayeT B pa3zaene OOmme KOMIIOHEHTHI BeIOpaTh Integration Services (puc. 35).

% SQL Server Setup -

Feature Selection

Select the Developer features to install.

Install Rules
& Looki ng for Reporting Services? Download it from the web

Feature Selection

Feature Rules Eeatures: Feature descripticn:

S Shared Features * || Includes the designer, runtime, and ut
Feature Configuration Rules [[] Machine Leaming Server (Standalone) enable Integration Services to move, i
Ready to Install Cr and transform data between data ston

. | Python
Installation Progress [ Data Quality Client Prerequisites for selected features:
Complete . ..
P [ Client Tools Connectivity To be installed from media:
Integration Services .. Microsoft Visual C++ 2017 Redistri

] Scale Out Master i N = oo«
[ Scale Out Worker <
[ Client Tools Backwards Compatibility Disk Space Requirements
Client Tools SDK
[ Distributed Replay Controller v
< >

Drive C: 359 MB required, 117317 MB :

Select All Unselect All

Pucynox 35. YcranoBka sk3eMiuisapa 6a3el JaHHBIX ¢ SSIS

[Tocne ycriemHoW yCTaHOBKM CEpBEpa NEpPErJIeM K YCTAaHOBKE M HACTPOMKE
JIPYyroro KOMIOHEHTa, He00X0AUMOro AJisi padoThl. Kak ObUI0 OTMEYEHO BhIIIE, caMa
Mpollelypa MCIOJIb30BaHUs Tpaduueckux HoTanui ans co3ganust ETL mpomemyp
Oyzaet ocymiecTBisAThCA B Buje npoekra IDE Visual Studio. [lanee, nis Busyanusanuu
nporiecca pabotsl ¢ I10 6yaet ucnons3osano 10 Visual Studio 2019. [Iis paGoTs ¢
rpadguueckumu HoTauusimMu ETL B ycranoBnennyto IDE crienyer ycTaHOBUTH Maker
SSDT.

SQL Server Data Tools (SSDT) - ato Habop cpeACTB pa3pabOTKH JIJIs CO3IaHuUs
6a3 u xpanuuin JaHHbix SQL Server unu Azure, a Takke makeToB ciayx0 Integration
Services (IS). Bo3amoxunocTtu npoexktoB SQL pacmmpsitorcss 1o konseitepo CI/CD,
YTO MO3BOJISIET aBTOMATU3UPOBATh COOPKY U pa3BepThIBaHUE MPOEKTOB 0a3bl JaHHBIX
C MIOMOIIIBIO HHCTPYMEHTApHUs HEMPEPBIBHOTO pa3BepThiBaHUs (puc. 36).
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0 visual Studio

- Analysis Services

SQL Server Data Tools % extension
component I
- Integration Services
4_extension

l

Reporting Services
€_extension

\ J

Pucynox 36. IDE Visual Studio u kommonenT SSDT
Hus ycranoBku Visual Studio 2019 wnm Oosiee akTyalbHOW BEPCHH CIIEAYET
nepedTd 1o ccbuike: https://learn.microsoft.com/ru-ru/visualstudio/install/install-
visual-studio?preserve-view=true&view=vs-2019
SSDT B ycranosiennywo IDE mo6aBmsieTcst Kak TOMOJTHATEIBHBIA KOMITOHEHT.

JI71st 5TOTO cielyeT BBIOIHUTD CIEeIYIOIUe 1eHCTBHS
1. Heobxomumo cHoBa 3amyctuTh ycraHoBmmk Visual Studio (Visual Studio
Installer).
2. B ycraHOBIIMKE ciieqyeT BbIOpaTh ycraHoBiieHHYI0 Bepcuto Visual Studio u
BbIOpaTh 3MEHUTS.
3. B pasnene Xpanenne u 00pabOoTKa JaHHBIX CIIEIyeT BEIOpaTh KoMIoHeHT SQL
Server Data Tools (puc. 37).

Workloads  Individual components  Language packs  Installation locations

L) Buitd cross-platfarm spalications for i05, Andraid o i .
Windows using C++. Installation details

» Visual Studio core editor

Gaming (2) » .NET desktop development

~ Data storage and processing

E@ Game development with Unity m Game development with C++ ~ Optional
Create 20 and 3D games with Unity, a powerful cross- Use the full power of C++ to build professional games SQL Server Data Tools
platform development environment. powered by DirectX, Unreal, or Cacos2d.

Azure Data Lake and Stream Analytics Tools
.NET Framework 4.7.2 development tools
F# desktop language support

Other Toolsets (4)

g Data sterage and processing
Connect, develop, and test data solutions with SQL Server,
Azur a

ta Lake, or Hadaap.

|] Office/SharePoint development _fﬂ Linux development with C++
Creatz Office and SharePoint add-ins, SharePoint L& Create and debug applications running in a Linux
solutions, and VSTO add-ins using C¥, VE, and JavaScript, environment.

Location
C:\Program Files\Microsoft Visual Studio\2022\Preview
Total space required 0 B
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Studio.
This software is licensed separately, as set out in the 2rd Party Notices or in its accompanying license. By continuing, you alse agree to those licenses. Install while downloading =

Pucynok 37. YcranoBka komrnonenta SSDT B IDE Visual Studio
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[Tocne ycnemHoil yCTaHOBKM M HACTPOWKHM BCEX HEOOXOAMMBIX CEPBHCOB,
nepeiem K npoektupoBanuo ETL-npouenyp.

6.2. Peanimzauus npumepa ETL-npoueayp tuna «Ilorok ynpasienusi-IloTox
AAHHBIX»

B ciyuae ycnermnoi ycranoBku, B IDE Visual Studio mosBuTCS BO3MOMXKHOCTD
co3gaBaTh npoekTtsl ETL-mpouenyp, a 3areM MHTErpupoBaTh HX B HMEIOLIUNCA
AK3EMIUISP XPaHWINILA JaHHBIX.

Jloruka pabotel ETL-mpomemyp B memom cxoxa C MPOCTBIMH OTEPAIHSIMU
AKCIIOPTA/MMIIOPTA IAHHBIX, PACCMOTPEHHBIMH B MPOIILIOH I1aBe. Pa3Huiia B 0obIieit
KOMIUIEKCHOCTH pelIaeMbIX 3aJad H OoJjiee IMUPOKOM HWHCTPYMEHTApUHU HJs HX
pemieHus. Jlamee, B KauecTBe MpuMepa, co3aaauM HeOousbinod mpoekt ¢ ETL-
MPOLIEAYPOH, UCTIOB3YsI pa3BepHYTOE MpOrpaMMHOe oOecredeHue.

[Tpenmnonoxxum, 4TOo, B COOTBETCTBUU C ONPEICIECHHON OM3HEC-JIOTUKOMW, B
KOMIIAHUH MPEANPUHUMAIOTCS JCHCTBHS 110 apXUBUPOBaHUIO ycTapeBnX (aiios. C
TOYKHU 3PEHHUSI BBITIOJHSAEMOMN MPOILEAYyphl JOTUKa cieayromas. Daiisl XpaHsaTcs Ha
cepsepe, B namnke Input. [locne Beimonnenuss ETL-npouenypsl Bee daitsibl U3 manku
Input uHIekcupyroTcs U nepeHocaTcs B manky Archive mis 3aBepiueHHs mporecca
apxuBupoBanus (puc. 38).

umMs ~ p.... pasmep| ¢

DIR 2¢
= 01_input | DR 2]
~ 02_Archive DIR 2.

Pucynoxk 38. [lanku ¢ ¢aitnamu aiis ETL-mpoekra
Baytpu mankum Input naxomsites daiinel dopmara *.AXt ¢ maHHBIMEH IS
TECTUPOBaHUS PadOTHI CO3/IaHHOU npoue;[ypbl ETL (puc. 39).

umsa P.... pasMep, U3MeHeHO BUL

:_--Eﬂm

Customerinformation_01 txt 821KB 17.03.2012, 15:06 TeKCT
Customerinformation_02 txt 872 Kb 17.03.2012, 15:06 TeKCT
Customerinformation_03 txt 997 Kb 17.03.2012, 15:06 TEKCT

Pucynok 39. @ailnbl ¢ JaHHBIMU, TOATOTOBIEHHBIMHU IS [IEPEHOCA
Jlis Hawana, otkpoem Visual Studio u co3mamum npoekt Integration Services
Project (oH, Kak mpaBWIIO, HAXOIUTCS BHU3Y CrKCKa 1madnoHoB mpoektos IDE), puc.
40. HazBanue mpoeKkTa MOXHO OINPEICIUTh CaMOMY, B JIaHHOM MpumMepe Oyjaer
ucnoas3oBano FillStageTables.
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Bce nnatdopue - Bce Tnel npoekTos

Wil NpoekT

Visual Basic Windows PaGouwii cron

He Hawwm To, yto nckanu?

Pucynok 40. Coznanne ETL-npoexra B Visual Studio

[Tocne co3manust MpoeKkTa 03HAKOMUMCS ¢ pabounM HHCTpyMeHTapuem Visual
Studio mast mpoektoB SSDT. PaGodas 007acTh COCTOMT M3 TPEX OCHOBHBIX YaCTCH,
cieBa-HanpaBo. SSIS Toolbox, Konctpyktop u OO6o3peBarenb OOBEKTOB CO
CaoiicTBamMu 0OBHEKTOB.

SSIS Toolbox no3Bossier BEIOpaTh U 3aTeM MEPEHECTH B MOJIE KOHCTPYKTOPA
OJIUH W3 UHCTPYMEHTOB, HEOOXOAMMBIX g co3nanus ETL-mpouenypsl. [lockonbky
0a30BbI TpHHOMN HOTamwi SSIS — MHHUMaNTbHOE WCMOJIB30BaHHMS —KOja,
OOJBIITMHCTBO WHCTPYMEHTOB MPEJCTABISIET COO0M MacTep ¢ OONBIIUM KOJTHYECTBOM
HACTPOCK, 4TO oOecreunBaeT yao0Hy padorty B low-code cpene.

HabGop wuncTpymentoB B SSIS Toolbox Oymer 3aBuceTh 0T (uiakka,
yctaHoBieHHOro B KoncTpykTtope. DT0 MokeT ObIThb HAaOOp WHCTPYMEHTOB MJis
HernocpeacTBeHHO — ynpaBienus ETL-npornenypamu  (dpaar  Control Flow B
Konctpykrope, puc. 41), unu HaOOp WHCTPYMEHTOB JUIsl YMPABIICHUS TOTOKAMH
nansbix BHYTpH ETL-tiporienypsr (duiar Data Flow B xoncTpykTope, puc. 42). Ilpu
3TOM OTMETHM, 4YTO HAOOpbl MHCTPYMEHTOB OTJIMYAIOTCS JApPYyr OT Jpyra u
uHcTpyMeHThl Data Flow, kak mnpaBwio, sBISIOTCS dYacTAMH OoJiee KPYITHBIX
snemenTtoB Control Flow.

bonee moapoOHO Bce MAOCTYNMHBIE WHCTPYMEHTHI MPHUBEACHHBIX TPYIII
YIPaBJICHUS CTYJEHTY MPEJIaraeTcsi U3yIUTh CAMOCTOSATEIHHO.
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5-'_',-'-"_,:'-TI:II:I“':II:I::IZ: w j--||- b4 Package.dts:{ [KDH
5. Control Flow

4 W=zBpanHoe

P 3agaya "Bunonxeqne SOL”

=
=] 3&,{!,3\-!3 NoToOKa AaHHBIX

4 OBuyan
3apaua “FTP"
Japaua "XML"
@ 3apaua "Beb-cnywba”
1 3apauya "BminoaxeHwe naketa”
Japaua "Brincanenwe npoyecca”
Japaua "Maccoean BcTaska”
Japaua "ObpaboTea cpepcreanmu Analysis Services”
3apaua "Ornpaexa nouta"

3Japaua “lNpodwauposanve gaHHbR"

M B E [

3apaua "Cepunrt”

Cy !

Japaua "Pannoean cucrema”
3apaua Hadoop Hive
3apaua Hadoop Pig

F [FJ[E)

e
i

3&,{!‘3\43 Bhipa¥eHWA

it 3apada painosci cucrembl Hadoop

Pucynok 41. MuactpymenTs! rpymmsl Control Flow (dbparmenr)

Toolbox * 1 ®  Package.dtsx [Konctpywposanme]
B Control Fow | g Data Flow

4 Wz6panHoe
[3 MomowHWK No CO3AAHMIO NCTOUHWKS

E‘:— Mom OUWHWEK NO C0383HWHD HaSH3AYEHHMA

A 6wy

CDC Source

CDC Splitter

Union All

Wecrounuk "®ana HDFS"
WMcrounuk OData
Werounuk ODBC
Komanpa OLE DB

1 !_Il

&

r.l] H

4

KomnoHeHT ckpunToE
MeaneHHO H3MEHAIOLEECA M3MEPEHWE

MuoroappecHan pacchinka

WFROAT B

HaznaueHwe “Pain HDF5S"

g

Haznauenwe ODBC

L

| HazHayeHwe NoToKoBoN nepeaayq AgHHbBLL

Pucynok 42. UuctpymenTtsl rpymnsl Data Flow (pparment)
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Jlns nayana pazdepeMcs C COSAMHEHUSIMU C UCTOYHUKAMH JaHHBIX, KOTOpPbIE
OyIyT mpeaoCTaBIsATh WM MOydaTh JaHHbIE B pe3yibrare padotsl ETL-mporeaypsl.

[TockonbKy B JaHHBIM NpuMepe 00paboTke moaBepraroTcs (aiinbl dhopmara
*.IXt, B KauecTBe MCTOYHMKA HAHHBIX OyJeT ucmoib3oBaThesi «llmockue aitiby.
[TorpoOyeM MmoAKIIOUUTRCS K TAKOMY HCTOYHHUKY, HCIOJB3Ys cpenctBa SSIS Toolbox.
Jns BbIOOpa M HACTPOMKM HWCTOYHMKA JAHHBIX CJEAYEeT BOCIIOJIb30BATHCSA
uHCcTpyMeHToM Connection Managers, HaxoIAIIUMCs B HUYKHEH YaCTH CPEHEr0 OKHA
Konctpykrop. Crenyer HaXkaTh MpaBoOil KHOMKOW MBIIIHN B YKa3aHHOM MHTEpQeiicoM
MECTE M B BBINAJJAIOIIEM MEHIO BHIOpATh MacTep co3aanus noakiatoueHust «llnockue
darine (New Flat File Connection..., puc. 43).

MoKkasaTs BEXOAHBIE aHHbIE w3

Pucynox 43. Coznanne HoBoro noakimrodeHus «Ilmockue daitibn

N3yuyuM OKHO HACTpOEK MacTepa MojkiIoueHus. KitoueBble 3JIEMEHTHI,
MoJIeXKalle HAaCTpOMKe M MapaMeTpu3aluu B xojae cosznanusi ETL-mpouenyp, 3to
BKiaaku «Oomume» u «CToIOLbIY.

Bo Bknaake «OOmme» (puc. 44) ykas3pIBalOTCs MapamMeTpbl COCAUHEHUS C
BbIOPaHHBIM UCTOYHHUKOM JaHHBIX. OOparuTe BHUMaHue, uto Visual Studio u maker
SSDT wucnonb3yer macTep, aHAJIOTHYHBIA PAacCMOTPEHHOMY B TuiaBe 5 Macrepy
AKCIIOPTA U UMIIOPTA JJAHHBIX, YTO CYIIECTBEHHO YMPOIIAET MPOIIECC O3HAKOMIICHHUSI C
ATUM UHCTpyMeHTOM. Bribepute B ctpoke Mms daitna uepes kaonky O0630p... daiin
CustomerInformation.txt u3 komruiekta (aiaoB i J1abOpaTOpHOW PabOTHI.
OcranbHble MapaMeTpbl OCTaBbTE aHATOTMYHBIMU pUC. 44.
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2 Flat File Connection Manager Editor ] *

Connection manager name: Flat File Connection Manager
Description:
g BeiGepuTe daiin u ykaxunTte ceoicTea u diopmar daiina.
Cronbue Wma draiina: D:\Customerlnformation.t OBsop..
Jononxutes
2 MNpegsapute AzbikoBOI CTaHAapT: Pycckuii (Poccua) w B 0nukop

1251 (ANSI - kmpunanua)

Doprar:

C pazgenntensmm w
OrpaHnunTens TekcTa: <HET>
PasgenuTents cTpoKN 3aronoexa: |{CR}{|_F} w~
“Yucno nponyckaemelx cTpok 3aronoeka: |0 =

B Wmena cTonBuoe B Nepeoii cTpoKe AaHHbI

Pucynok 44. Mactep coeuHeHus ¢ «IIockuMu (aitmamuy. Brianka «O01me»
Taxke kKak U B ciydae Mactepa 3KCropTa M UMIIOPTa, BKiIajaka «CToiaOub»
MO3BOJISIET OTHOPMATUPOBATH MOTYyYaEMbI MOTOK JAHHBIX M MPUMEHUTH MAIUHTH
(puc. 45). Yboenurech B TOM, YTO NpOrpaMma YCHEIIHO «IOATSHYJA» JaHHbIC U3
IJIOCKOTO (phaiina.

|:_.;,:' OBume YKa#WTE CUMBOMBI-paZdeNUTENN 4NA ncxogHoro gaiina:
Pazpenutens crpok: |{CP~H|—F} -

HononHuTes

2 Npeagapute Pasgenutens cronbuos: |T|3Ln(a csanaToii {;} e

MpegeapuTeneHeld npocMoTp crpok 2-101:

PersonID EnglishEducation EnglishOccupation BirthDate G
EBachEInrs Professional 1966408 M
" T " Bachelors Professional 1965514 M

302 Bachelars

303 Bachelors Professional 1968215 F

304 Bachelars Professional 1968808 F

305 Bachelors Professional

306 Bachelaors Professional 1966206 F

CBpocnTe cTonBug

Pucynok 45. Mactep coequHeHus ¢ «I1ockumMu (aitnamm». Briagka « CTonaoub
Paborta ¢ ApyruMu MCTOYHHMKAMM JAHHBIX TAK)KE B LIEJIOM HE OTIMYAETCA OT
HacTpoliku ux B Macrtepe skcnopta u umnopra gaHHsix MS SQL Server, peub o
KOTOPOM IIJIA B TJ1aBE S5 3TOW KHUTH.
Cozmaaum  malmiaiiH st 3amianupoBaHHoro  ETL-mpomecca. OcHoBoit
nainaitna cranet sneMenT u3 rpymmnbsl Control Flow Konreiinep «L{uki mo kaxaomy
aneMeHTy» (puc. 46). Jlns 3Toro, 3a)kaB KHONKY MBIIIM BBITAIMM €Tr0 B IOJE
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KoncTtpykTopa. TOT KOHTEHHEp OyAeT OCYNIECTBISTh UTEPAIlHH, 3aIIAHUPOBAHHbIC
BHYTPH JI0 HacTymieHus coowitus (Hanmpumep, End Of File, wim, B Hamem cimyyae —
3aKOHYATCs (aiiybl B MATKe HA cepBepe).

# 3apaua "O6paboTka cpeacreamu Analysis Services™

Japaua "Crnpaeka nouts”

3apava “Mpodunuposanve aanHbn" ﬁ Konrefinep "Linkn no

* Jagava "Ckpunt" KEKAOMY SNEMEHTY'

il 3apaua “Paiinosan cucrema”
= Jagadya Hadoop Hive

=, Jagadua Hadoop Pig

* Jafaua BbipaKEHWA

i: 3apaqa dannoson cucrembl Hadoop

Pucynok 46. Coznanue xonteiinepa mist ETL-npouenypsr

HaxxmeMm mipaBoii KJIaBUILIEH MBIIIM HA KOHTEUHED U MEPEUAEM B €r0 CBOMCTBA.
Brimanka General comepxut oOmniyro MHGOpMAIMIO W B HamleH KOHQUTYpalMH HE
yuactByeT. Bo Bkmagke Collection, B mone Enumerator (mepeunciutens) cieayer
BBIOpaTh MOAXOASILYIO 1JI 3a1a4i (PYHKIMIO (B HAILIEM CITy4ae 3TO LUK MO KaXKI0OMY
¢aiiny B narnke). Jlaynee ciemyer ykazaTh Ha nanky ¢ Qaitinamu 1uist nepenoca (Input) u
Ha (¢opmar (dailsioB, MOIJIEKANUX TEepeHOCYy. BaxHO — HE COBEpUIUTH
rpaMMaTHYecKyro ommroOKy B Ha3Banuu! [Ipu oOpaboTke nmenu ¢aiina B manke Oyaer
ucnons3oBatbes IlomHoe wums Qaiina. CTpykTypa 3alaHusi HE MOApa3yMeBacT
00paboOTKY MOIAIOK, TOITOMY 3Ty TaJIOUKy CIeayeT CHATH (puc. 47).
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General v Foreach Loop Editor

Collection Enumerator MNepeuncanTens ¢ UMKAOM NO KaxpomMy dainy

Wariable Mappings % Expressions

Bripaserua

Enumerator
Specifies the enumerator type.

Enumerator cenfiguration

Danka:

DO _Input 0

Taine:

Customerlnformation_*.tut

MonyqnTs uma gaiina

) Wima w pacwmperne @ Monkoe () Toneko uma

B OépaboTaTs NogNankn

Pucynox 47. Hactpoiiku «Kosekuun» KoHTEHHEpa ¢ IIUKIOM

HacTpoeHHblil LHKN, «IpOOEKaBIINCH» MO BCeM (QaillaM B MHamke BEpPHET
MOJIHOE M1 KayKI0ro HalIEHHOTO B narke ¢aitna. /11 Toro, 4To061 3Ty HH(MOpMAIUIO
COXpPaHUTh MU MMETh BO3MOXXHOCTh MCHOJB30BaTh B JAJbHEWUIIEM, CO3/1aJuM
IIEPEMEHHYI0, KyZa 3TO MOJIOKUM. JlJI1 cO3/1aHns NIEPEMEHHOM CIEAYET MEPENTH BO
BKiaaky Variable Mappings (Manmuaru nepeMenHoit). Jlanee cieayer co3naTh HOBYIO
nepemennyto (New variable) u yka3arp Ha3BaHUs KOHTEHHepa, TJe OHa Oyner
HCIIOJIb30BaThCs (B HAIllEM cliyyae oHa OyJeT MCIOJIb30BaThCS TOJIBKO B KOHTEHHEpE
K1) €€ UMs ¥ TUT TaHHBIX (puc. 48).
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General Select variables to map to the collection value.
Collection
Variable Mappings
B PRIng Yariable Index
BIp2#EHWA
| «Mew Variable...» e
& Add Variable >

Specify the properties of the new variable.

Container: Package ﬂ

Name: InputFileMame

MNamespace: User

Value type: String v
Value:

[] Read only

I
Pucynok 48. Co3ganue nepeMeHHOM JIJIs IUKJIa 00paboTKU

Pe3ynbTaToM co3gaHus CTaHET MEpEeMEHHas U €€ 3HaueHue (MoKa LUK He

3arryckajcs, ee 3HaucHue Index, ouesuano, 0), puc. 49.
Variable Mappings

Variable Index
Beipaxenua

User:lnputFileMarme 0

Pucynox 49. Pe3ynbrat co3nanust nepeMeHHOM 1S IIUKIIa 00paboTKu
Co3znannas nepeMeHHas OyeT Mo odepe/u nepenaBarh coeqnHeHnto «llimockue
Gdainey uMs odepeaHoro (Qaiia U3 Mankyd, KOTOPBIN JODKEH OBITh MepeMelleH B
pamKax 3agaHHoro Iukiaa. Camoe BpeMs niepeiaTh CO3IaHHOMY paHee COSIMHEHUIO C
«ITnockum daiimom» uHPOpPMAIMIO O CO3JaHHON B LMKJIE MepeMeHHou. Jjist aToro,
Ha)kaB MpaBod KiaBumiedi Mbimm Ha kHomke Flat File Connection Manager,
HaxozsIerocs Bo Bkiagake Connection Managers, otkpoeM ero coiictsa (puc. 50).
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Connection Managers

Edit...

Convert to Project Connection

. Parameterize...
Brieog

MokasaTe BERco Work Offline
Mew OLE DB Connection...
Mew Flat File Connection...
Mew ADO.MET Connection...
Mew Analysis Services Connection...
Mew File Connection...
-~ : Mew Connection...
Cnucok ownbo
M Buipesats
[ Konuposate
NOBEPLTE PEKOM
¥ 1anuTe

M EpEMMEHOEATD

CeoWcTEa Alt+BBO

Pucynok 50. Coiicta coenqunenus Flat File Connection Manager
B cBoiicTBax HyXHO HaWTh mapameTp EXxpressions (BeipaxeHus) W HaxaTrhb

HaIIPOTHUB HETO Ha KHOMKY C TPEMsI TOUKaMu, puc. 51,

Ceoicrea =
Flat File Connection Manager Connection

Connection5tring D:\Customerinformation.txt
DataRowsToSkip 0

DataSourcelD

DelayValidation False

Description

C pazpenurensmm

HeaderRowDelimiter {CRHLF}
HeaderRowsToSkip )]

LocalelD Pyccewnii (Poccna)

Mame Flat File Connection Manage:

Pucynok 51. M3menenue croiictBa Expressions mis Flat File Connection Manager
CkonupyiiTe BeIpakeHHE I HOBOTo cBoiicTBa ConnectionString ¢ puc. 52.
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i Pegaktop BEIpameHuWii CEORCTE O x

BripaxeHA cBoiicTE:

CeolcTeo Bripaxerue
ConnectionString @[User:input FileName]

Yoanume OmaeHa

Pucynok 52. HoBoe Boipaxkenue s Flat File Connection Manager

OTO0 BhIpaK€HUE MPUCBAUBAET B KaX10i urepaunu koHrenepa Foreach Loop
Container 3HaueHuHe paHee co3AaHHOM mepemeHHoll inputFileName ctpoke
COEIMHEHMsI, TUHAMUYECKH HAacTpauBas JAMCIETYEP HA COECOUHEHHE KaXKIbli pa3 ¢
HOBBIM (paiijioM M3 1eneBoil manku. OcTanoch 3alyCTUTh MOATOTOBJIEHHBINA MOTOK
JaHHBIX (B HallleM ciiydae - (ailjioB) B apXUBHYIO nanky. /[nst 3Toro, BHyTpu LMKIA
HaM MOHAI00STCS JBa MOCIEAOBATEIBHO UCIIOIHAEMBIX 3JIEMEHTa — 3aJaya MOTOKa
naHHbIX (u1a  QopmupoBaHUs mToOTOKa) U 3anaya «@PaioBas cucrema», A
NepeMeIIeHus MOTOKa B HOBYIO, apXUBHYIO nanky. s vavana, u3 SSIS Toolbox mox
dmaxxkom Control Flow, 3axaB JieBy0 KJIaBHIIY MBIIIH BBITAIIIMM W TIOMECTHM BHYTpPb
co3maHHoro B KoHCTpyKTOpE IMKIIA 3JIeMeHT 3aj1aua MoToKa JaHHBIX (puc. 53).

5515 Toolbox v I X  Package.dtsx [Koncrpynposanme]® -+ X
OMCK B WHCTPYMeHTapuK cnyxb S5IS S_D Control low gk Data Fow w# Parameters ] Event Handlers ':_: P
4 Wz6paHnoe
M 3apaua "Buncanenve SQL

8 3ajaua NoToKa AAHHEIX

3apaua "FTP"
3agaua "XML"
3apauva "Beb-cnyxba™

Japaua "BuinoaneHuwe naketa”

Japaua "Buinoanenwe npouecca”

]
|

3apaua "Maccoean ecraeka”

Japaua "O6pabBoTka cpeacreami Analysis Services”
Japaua "OTnpacka noym”

3apaua “Tpodwnupoeanne AaHHbIX" Koxrefinep "Lnkn no kaxoomy
anemeHTy”

a M E

Japaua "Crpurmm”

oy !

3apaua "Painosan cuctema”

3apaua Hadoop Hive 3
) i i 330843 NOTOKE OFHHEEX
3apaua Hadoop Pig

3343 BbIpE¥EHWA ©

» [:0[2)

.@ Japaua painoeci cucremel Hadoop

Pucynox 53. JloGaBnenue 3a1a4u MOTOKA JAHHBIX K [IUKITY
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Jlanee, nBaKapl MIETKHUTE KHOMKOW MBIIIM Ha JTOOABIEHHOW 3a/made MOTOKa
JAHHBIX, YTOOBI MOJIYYHTH JOCTYIl K IIOJIIO PEIAKTHPOBaHHS (B KOHCTPYKTOPE
otkpoetcs ¢uaxkok Data Flow). B kauecTBe mOTOKa MaHHBIX IS 3ama4dd Oyjaer
BBICTYIIaTh co37aHHbIN panee Flat File Connection. Ho, mockoibky HampsMyro Kak
MOTOK JJAHHBIX MBI €70 B KOHCTPYKTOPE UCIOIB30BaTh HE MOXKEM, TO CIIEPBa CIICAYET
n3 SSIS Toolbox B KoHcTpykTOp J€BOW KJIaBHUIICH MBIIIM BBITAIIUTH 3JICMCHT
Ucrounuk «HectpykTypupoBanHbiii aitim (puc. 54), a 3aTrem, HakaB Ha HETO IIPaBOi
KJIABUIIICH MBI W BBIOpaB ero pemaktupoBanue (Edit) (puc. 55), Bo BKiIaake
Connection Manager, ¢ moMoIIbi0 BBINIAIAIONICTO MEHIO, BRIOpATh paHee CO3JIaHHOE
Flat File Connection Manager (puc. 56). Takum 00pa3oM MbI HACTPOHIIH TEPBBIA
DJIEMEHT ITUKJIA.

1S Toolbox ~ 0 X Package.disx [Koncrpywposanmne]™ & X

bvCk B MHCTpyMeHTapuW cmyxb 5515 . 3. Control Flow |g% DataFlow &@ Parameters Event Handlers 5= Package Explorer

Wsbpannoe .
! | @e 3amaya noToKa AaHHbI
[3 Momouwrmk no cosaarmio ncrourmnka

[ MomowHWK No CO3AAHMID HASHAUEHKA

% Vcrournk "Oaiin HDFS®
B Werounne OData
w?* Mcrounuk ODBC
A Komanga OLE DB
IT Komnonent cxpunmos
L', Meanerro nsmensomeecs usmeperue E:\ VcTourk "HecTpykTypHpOSaHHLIA chann’ 0
A Mroroagpechan paccsinca =
=% Hasrauenwe "Daiin HDFS"

HasHaueHue
% HasHaueHue noTokoBoii NEpPEfaYum AaHHBLX

1 MpeoBpasoeatne gaHHLX

A MpouseoaHwii cronbey
D@ ‘C6anaHCMpOBaHHBIH pacnpefenvTent AaHHEIX
¢ Causrme
*f Coepmmenme camarmen

OpTMPOBKa

TATMCTMHECKDE BbIPAXEHNE

2 Cuemunk cTpok

& Yenosroe pasbuenne
i

Yrounsroumid sanpoc

Apyrve npecBpazosaHua
Jlpyrve WeTouHuKM
w* Mcrounuk - ADO NET
E!., Wecroununk "Excel™
Wcrousing "OLE DB” Connection Managers
El  Wcrounnk "XML™ B 1+ Flat File Connection Manager
» Mcrounnk "HeobpabotanHoii daiin”

=3 Merounuk “HecrpykTypuposatnbii hain”

Pucynox 54. Coznanue Ucrounnka «HecTpykTypupoBaHHbIH (haiiin»
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Edit...

Show Advanced Editor...

Group

Autosize

Macwrab

Bripezate

Konuposate

¥aanuTe

I EQEMMEHOBATE

CeoWcTEa Alt+BBO

Pucynox 55. PenaktupoBanue Mcrounnka «HecTpykTyprpoBaHHbIH haitim»

Connection Manager i )
Flat file connection manager:
Columns

Error Output Flat File Connection Manager o

Pucynoxk 56. Hactpoiika Connection Manager mis Microunnka
«HectpykTypupoBaHHbIH (haidm»
Bepuemcs B Koncrpykrope Bo Binaaky Control Flow u no6asum B Konteitaep
C IIMKJIOM BTOPO# 31eMeHT 00paboTku — 3amgauy «DaitmoBas cucremay (puc. 57).

Jajada
'4’ 3apaua "ObpaboTka cpepcreamu Analysis Services™
3apaua "Ornpaeka nout”
3apaua “lMpodunmuposanwe AaHHbD" ﬁj Karmeditiep "Lnkn no Kaxnomy snementy™
* 3apaua "Ckpunt”
S 3apaua “Maiinosan cucrema”
\ 3:2::: :::::: :i:e i_)i Janavya NoToKE OAHHEX Q
a/ak4a BLIPaKEHNA
ofs Jagaqa painosoi cuorembl Hadoop

@ 3apaqa "Padinosan cuctema” 0
[=]

KoHTEeRHEpHI
jim| Kontefinep "Linkn no kaxgomy snemenTy’
tl Konteiinep “Linkn no snemextam”

[F] Kowreiinep nocnegosarensnoctn

Pucynok 57. JlobaBnenue B nuki 3agaun «DaitioBasi cucremay
3akaB JIEBYIO KJIABUIILY MBI, CBEPXY BHHU3 CIEAYET COSUHUTH JIBE CO3/IaHHbIE
BHYTpPH IIMKJIa 3aJ]a44 B ITOCJIEA0BATEIILHOCTh, KaK 3TO TIOKa3aHO Ha puc. 58.
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ﬁj KoHTedinep "LMkn no kaxnomy sneMeHTy”

Pucynok 58. ®opmupoBaHue Mocae0BaTeILHOCTH BBITOTHEHUS 3a7a4 B ITUKIIC
Ocranocs JHIlb HACTPOUTH HOBYIO I00ABJICHHYIO 3a/1auy (aiaoBOM CUCTEMBI U
00paboTKy uckiroueHui. Uepes HakaTHe MpaBoM KJIABUIITK MBIIIN OTKpoeM PemxakTop
3ajaun «DaioBas cucteMa». MI3aMeHUM HEKOTOpPbIE HACTPOUKH BO BKIIaJIKe «O01IHE)
(puc. 59)

1l Pepaxrop sagaun "Dafinoean cucTema” O x

HacTpouTts ceolicTEa, HeoGxoAMMEIE 4NA BEINOAHEHWA oNepaunii dailnoBoil cMCTEMBI, TAKWX KaK CO3AaHNE,
NepemELLEHHE MK YaaneHne $alinoe WK KaTanoroe.

OBwwe ~  Dowme
Beipa#eHuna _ Archive Input File
Descripticn 3apaua "Parnoean cucTema”
v Onepayua
Operation Mepemectnte daitn

v CoegvHeHWE C MCTOYHMKOM
IsScurcePathVariable True
SourceVariable Userz:InputFileMame
v  CoeaWMHEHUE C HAZHAYEHHEM
IsDestinationPathVariable False
DestinaticnConnection

OwerwriteDestination True

Name
OnpegeneHue MMEHN 33534,

Pucynox 59. 3menenune oOmmx cBorcTB 3a1aun «DaitioBas cucteMar
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CaoiicTBo Operation ciemyer u3menutsb Ha «IlepemecTuts (daitmy (M3 ManKu B
nanky), B SourceVariable cmegyer momecTHTh paHee CO3JaHHOE Ha3BaHHE
nepeMeHHo, a B cBorictBo DestinationConnection BeiOpath paHee co3mannbiii Flat
File Connection Manager (puc. 60).

AL R T e P T e

|sDestinationPathVanable False
DestinationConnection e
COwerwriteDestination = C0388Te COBAMHEHNE, . >

Flat File Connection Manager

Pucynox 60. Jlo6aBneHre coemMHECHHUS 10 TICICBOM MAIKH
B koudurypamum ngobGaBleHHOrO coenuHeHUS B cTpoke Usage type
(ucnonp3yeMslii TuI) ciieayeT BeIOpathk EXisting Folder (coznannas mamka), a B cTpoke
Folder (mamka), ykazats (u3ndecKkuii MyTh K IEJICBOM marnke, Kyaa (aiyibl TOJKHBI
OBITH TICpEMEIIICHBI B X0J1¢ ncnojHeHus rukia (Archive), puc. 61.

aiein eane LY a1
Description Japaua "Paiinoean cucrema”
v Onepayma
Ooeration MNenemectuTh dain
I File Connection Manager Editor O x

Configure the file connection properties to reference a file or a folder that exists or is created at

run time.
Usage type: Existing folder hid
Folder: Dav02_Archive Browse...

] Cancel

Pucynok 61. Hactpotiku File Connection Manager Editor

Panee, Mb1 HacTpowiu 3amauy «®daiioBasi CUCTEMa» TaK, YTOOBI CBONCTBY
ConnectionString 3HaueHHWE NPHUCBAUBAJIOCH JAMHAMHYECKH. B Xoze wucnosHeHus
IIUKJIA 3TO JOJDKHO MPUBECTHU K OLIMOKE: 331a4a HE CMOKET MPOBEPUTDH MPABUILHOCTD
MOAKIIOYEHUS K (ailiny, moromy yto nepemeHHoi inputFileName He Ob1710 TPUCBOEHO
HUKakoe 3HayeHwe. g Toro, 4toObl 3Ta OMMOKAa HE NOMellala KOMIWISLHUU
nony4yenHoit ETL-npouenypsi, B cBoiictBax o0bekTa Archive Input File cnemyer
u3MeHuTh cBoiicTBo DelayValidation (mponyctuts Bamuaaiuio) Ha True (puc. 62).
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[=]

Mamerenna Git

T Sf8R8008005090090900000000305050000901,050060900000.000

Archive Input File Task

=2 M
ForceExecutionValue

B Identification

El Bumnoanenue
DelayValidation
Disable
DisablebventHandlers
FailPackageOnFailure
FailParentOnFailure
MaximurmErrorCount

Pucynoxk 62. OT™MeHa Bauauu pe3yibTaToB IUKIIA
KHornkoii ¢ 3eneHoil crpenkoit 3amyctum ETL-nponienypy u yoenumcs B TOM,
YTO OHa paboTaeT Kak 3aruiaHupoBaHo (mamnka Input B urore mycras, a Bce (haiiiibl ObLIH

nepeMenieHsl B manky Archive), puc. 63.

B 1 Utnagka pEACTES FacLlnpeHnA

E: ".O

Motok (Ctrl+6)

i Flow @@ Parameters  $8] Event Handlers 5= Package Explorer {3 Progress

ﬁj Konredinep "Llukn no kaxaomy snemeHTy”

e

i i Janava NoOTOKA OAHHELC Q

Pucynok 63. 3anyck ETL-npouiennypsl Ha UCIIOJIHEHKE, OTIIAKA
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OcTaHOBHTE KHOIIKOM C KPAaCHBIM KBaJpaTOM IPOLECC OTJIAJKA U COXPAHUTE
npoekT. Takum o6pazom, Hamu ObuT co3aan ETL-maitmnaiin ans pabotsl ¢ ¢ainamu
Ha cepBepe.

6.3. KoHTpoJIbHbIE 32a]aHUsI 110 TEMe

CamoctosTenbHO co3maiite ETL maimuraiin cpeacrBamu MS Visual Studio,
AKCIIOPTUPYIOLIUN JaHHbIE OAHOW M3 TaOIUL OAHOM Oa3bl JaHHBIX Ha CEpPBEpE B
apyryto. Ilpu s3ToM crnemyer juist 1eiaeBol TaOMUIBI TEPEUMEHOBATh BCE CTOJOLBI,
OCTaBUB CTPYKTYPY JAAHHBIX IIPU 3TOM HEU3MEHHOII.

[IpoBeprTe paboTy pa3pabOTaHHOTO NailmiaiiHa ¢ MannmuHramu. B cioyuae
YCIEIHONW peann3anuy J00aBbTE€ B OTUYET CKPUHILOT C HACTPOMKAMM IMOAKIIOUEHUS
MCTOYHHKOB, a TAKXKE C IPAPUUECKON MOJIEIbI0 CaMOT0 pa3paboTaHHOTO NalIuIaiiHa.
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7. AMITIOPT U OBPABOTKA JAHHBIX B NOSQL
XPAHNJINIIAX JTAHHBIX HA ITPUMEPE MONGODB

7.1. Padora ¢ CYBJI MongoDB B pexknme noakiarwuyenus SSH. Co3nanue
0a30BbIX 3JIEMEHTOB JIOKYMEHTHOI0 XPAHUJIUIIA JAHHbBIX

[Ipaktuka paboter ¢ NOSQL XpaHWIUIIAMH JAHHBIX WHCTPYMEHTAJIBHO
HECKOJIBKO OTJIMYAETCS OT pabOThI ¢ PENIUOHHBIMU XpaHuIuiaMu. CBsI3aHO 3TO, B
MEPBYIO ouepenb ¢ TeM, uto st B3aumojenctBus ¢ CYBJ] OyayT ucnoiab30BaHbI
JIpyTUe SI3bIKM TMPOTpaMMUpOBaHus. UYTO KacaeTrcss MpOrpaMMHOIO OOECIEHEHMs,
00JIErJaromniero ¥ aBTOMaTU3UPYIOMIETO MPOIECChl UMITOPTA M IKCIIOPTA JAHHBIX, TO
MpEANOYTEHUE TYT YACNAECTCS YHHMBEPCAJIBbHBIM IPOTPAMMHBIM  MPOAYKTaM,
CIIOCOOHBIM OOecreynBaTh paboTy aJIMHHHCTPATOPA JAHHBIX B YCIOBHSIX OOJIBIIOTO
MHoroo6pasus Tunos NOSQL CYB/I.

B nmanHO# riaBe OymayT paccMOTpeHBI 0a30BbIE OCHOBBI B3aUMOJCUCTBHS C
nokyMeHTHeIM NOSQL xpanmnumiem MongoDB, sBistommmcs Ha JaHHBI MOMEHT
HanOoJIee TOIMYJISIPHBIM B HCIIOJIB30BAHUH MTPEACTaBUTENeM Kitacca NOSQL xpanumuml.
B pamkax nmpakTtukyma OyayT H3y4e€Hbl OCHOBBI CO3/IaHUs, 0OpaOOTKH U UMIIOpTA
noxkymeHToB B CYDB/I.

Jl1st paboThI B paMKax MPAKTUKyMa MOHAI00UTHCS pa3BEPHYTh U HACTPOUTH PSiJ
MporpaMMHBIX NPOAyKTOB. OcHoBoil Oyner sBusitbes sigpo CYBJ] MongoDB,
pasBepHyTOe B BHUPTyajbHOH MamimHe LINUX. BupryanbHyro MamimHy pa3smMepom
npubnusutrenbHo 4 16 MOXHO  cKayaTh 1O CIEAyIOIeMy  ajpecy:
https://files.sberdisk.ru/s/I6NONnSWZPKkGvtso. [lns pa3BepThiBaHHS BUPTYaIbHOMN
MaIllMHBI Ha KOMITBIOTEpAxX ¢ omneparoHHon cuctemoir MS Windows uHeob6xoanmo

yCTaHOBHTH akTyanbHyto Bepcuio 10 Oracle VirtualBox. Bunmeo mo Hactpoiike u

paboTe ¢ BHUPTyaJbHOM MAIIMHONW Ha KOMIIBIOTEpAX C OMNEPAllMOHHOW CHUCTEMOM

MacOS nmoctynHo 1o cebuike: https://www.youtube.com/watch?v=gvtr34SKkBw
Taxke, nnsg panbHelmield paOOThl B paMKax NPAKTUKyMa IOHAIOOUTCS

ycranoBka kimenta PUTTY (https://www.putty.org), u HaTHMBHOTO KIWCHTA IS
pabotsl ¢ CYBJ] MongoDB, - MongoDB Compass.
Pazbepemcs ¢ mpomemypoit pabotel ¢ koHconbto CYBJ][ MongoDB u ¢

CO3JJaHUEM DJIEMEHTOB XPAHEHUS TOrO TUIA XPAHUIIUIIA TaHHbIX.

Crnenys yka3zaHHSIM BBIIIE, 3aIyCTUTE BUPTYAJbHYIO0 MAIIKWHY C 3K3EMILIIPOM
MongoDB, BBens B xoHcosm LinUX criemyromme peKBU3UTHI MMOJIb30BATEIS: JIOTUH
db_user, maponsr dbStudy. M3 mnceBmorpaduueckoro uHTepdeiica 3amyrieHHON
BUPTYyaJIbHOW MalIuHbI cneayet 3anyctuth cepuc CYBJ] MongoDB.

Crnenyrommm IeMCTBUEM HY>KHO BBIICHUTD BBIJJAHHBIN BUPTYAJIbHON MallMHOM
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https://files.sberdisk.ru/s/6NOnSWZPKkGvtso
https://www.youtube.com/watch?v=qvtr34SKkBw
https://www.putty.org/

IP anpec anist Toro, 4ToObl UMETh BO3MOKHOCTh MOJKIIOUUTHCS K cepBucy CYB/] u3-
3a MpeAesIOB BUPTYaIbHOW MamUHbBL. )1 3TOTO ciienyeT B KOMaHAHOW cTpoke Linux
Ha BUPTyaJIbHON MalinHe BBecTH Komanay ip addr show. PesynbTaT BbINOIHEHHUS
KOMaH/Ibl, B BUjie Tpedyemoro IP agpeca u mopra noakIr0OUYeHUs [T0Ka3aH Ha puc. 64.

“% ip ad W
,URP, LOKWER_U o nagLe te UMKNOWN group default glen 1000

rred_1f1 fo
S =] I UFP,LOKER

yalid 11 r 111 B
Pucynok 64. [Tonyuyenue IP-agpeca u mopTa BUpTyanbHOM MarmHbl Linux
Jlanee criemyeT BEpHYThCA B «IOMAIHIOI» OMEPAMOHHYIO CHUCTEMY |
3amyctuth KiaueHT PUTTY. brnaromapst stomy kiuenty, 3Has |P-aapec HyxHOTrO
cepuca MoxkHo Oyner noakmounTthess K CYBJ[ MongoDB uepe3 npoTokon
6e3onacHoro coenunenust SSH. Hactpoliku ceccuu coequuenus (He 3a0y1bTe yKa3aTh
noiyudeHHble panee IP-aipec u MOPT B COOTBETCTBYIOIIMX AJIEMEHTaX COCIUHECHMUS)
TOKa3aHbl Ha puc. 65.

#% PuTTY Configuration ? >

Category:
= Sgssion Basic options for your PuT T session

i Specify the destination you want to connect to
=1 Temminal

.. Keyboard Host Mame (or IP address) Port
- Bel [192.168.56.101 |[22
- Peatures Connection type:
=1 Wh ; — — —

Window @55H  OSeial OOther: |Telnet v
- Appearance
- Behaviour Load, save or delete a stored session
 Translation Saved Sessions

E8 Selection

- Colours

—I- Connection Default Settings Load
.. Data
. Proxy Save
-55H

+ . Delete
- Serial
- Telnet
- Rlogin
- SUPDUP Close window on exit:

(O Mways () Mever () Only on clean exit

About Help Cancel

Pucynok 65. Hactpoiiku kinuenta PUTTY nns nogkimrouenus k cepsucy CYBJ]
[Tocne Haxatus kHomku OpeEN, B ciydyae yKa3aHUsl MPaBUIbHBIX aTpuOyTOB
coenuHenusi, OyaeT ycraHnoBieHo coenunenne ¢ cepsucom CYBJl u 1uepe3 xoHCOIb
MOYHO OyJIeT OTIPaBJISATh KOMaH/IbI YK€ HETIOCPEICTBEHHO 3TOMY CEPBHUCY.
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Jlyis Hayama MpoBEepUM, €CTh JIM KaKhe-HUOY/b ACHCTBYIOIINE XpaHWIUIIA HA
JAaHHOM JK3eMIUIIpE JOKYMEHTHOTO XpaHuiuma. [ 3Toro cieayeT HCIOIHHUTH
komanay show dbs.

[Ipomecc co3maHwsi HOBBIX XPAHWIWI JAHHBIX C BKJIIOYCHHBIMH B HUX
AJIEMEHTaMH, TAKUMH KaK KOJUISKIIMA M JOKYMEHTHI BecbMa mpocT. CBsS3aHO 3TO ¢
(baKkTUYECKUM OTCYTCTBHEM CXEM JIaHHBIX, OOYCJIOBIEHHBIX cBoWicTBamMu NOSQL
MOJIeW XpaHeHus. Tak, IJs co3laHus HOBOro xpaHwiuma test ¢ kosurekmmei
collectionl u mokymeHTOM, colepkanuM 3HaueHue (B HamreM npumMepe «COKOIJIOBY)
JIOCTAaTOYHO BBIMOJHHUTH IMOCIEIOBATCILHOCTh U3 JBYX KOMaH: USe test (koHCOJb
NEePeKIIIoYnTCs Ha HOBoe xpaHwnmimie aanHeix) u db.collectionl.insert ({name:
“CokonoB”}). [locnenHsas kKoMaHa CO3/1aCT KOJUICKIUIO U Cpa3y K€ BIMIIET B HEe
HOBBIM JOKYMEHT. [lJ11 ynaneHus CO3IaHHOM KOJUIEKIIMM KCIIOJIb3YEM KOMAaHIY
db.collectionl.drop (). OOpatuTe BHMMaHHE — BMECTE C €IMHCTBEHHOW KOJIICKIMCH
OyZeT yAaneHo U caMO XPaHWIHIIE TaHHBIX.

7.2. JkcnopT naHHBIX B Xxpanuiauie MongoDB

CymiecTByeT HECKOIBKO CIOCOOOB HMMIIOPTa W OKCIOpTa JaHHBIX B
JIOKYMEHTHOE XPaHUJIUIIE C UCIIOJIb30BAHUEM KOHCOJIbHBIX KOMAaH]I WM 000JI0UeK ¢
rpaduueckuM uHTepdeiicom. Hanbornee pacnpocTtpaHeHHbld (opMmar nepeaadu
¢aiinoB B jokymeHTHOU NOSQL mapanurme, — 310 (aitnsl popmara JSSON umnm daiin
dbopmara *.cSV. B manHO# mpakThke OyJeT MCIOIb30BaHa 000JI0YKA M3 KOMILJIEKTA
nporpammuoro obecreuenuss MongoDB Compass. Ee ciemyer mpeaBapuUTeIbHO
YCTAaHOBUTH Ha «JIOMAIIIHIOIO» OTEPAIMOHHYIO0 CUCTEMY KOMIIBIOTEPA.

Jns Hadanma paboTel TpeOyeTcs BKIoUUTh cepBuc MongoDB B BuptyanbHoM
MallliHEe aHAJIOTMYHO MPOINLIOMY MpakTUKyMmy (cMm. 1. 7.1). B o0Oonouke ynpaBieHus
CYBJ1 Compass uepe3s coenunenrie SSH Tunnel, yka3zas B kauectse IP agpeca u mopta
MOJIyYEHHbIE paHee NaHHble (cM. m. 7.1), a B KauecTBE PEKBU3UTOB IOJIb30BATEIS
norua db_user, mapons dbStudy cnemyer mOAKIIOYMTBCS K SIPY JOKYMEHTHOTO
XpaHWIWIIA TaHHBIX. BapuaHT nmogkroueHus mokasad Ha puc. 66.
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URI © Edit Connection String @)

mongodb:{/localhost:2701 7/

% Advanced Connection Options

General Authentication TLS/SSL Proxy/SSH Tunnel Advanced

SSH Tunnel/Proxy Method

None | | S5H with Password | | SSH with |dentity File | |Socks5

S5SH Hostname

192.168.56.101

SSH Port

22

SSH Usearname

db_user

SSH Password

Cptional

Pucynoxk 66. BapuaHT HacTpOWKHM NOJKIIOUEHUS K XpaHuiuiy AaHHsix MongoDB
JInst  ocywIecTBIEHMS NIPOLELYpbl SKCIOPTa JAHHBIX CO3AAJHM LIEJIEBOE
xpanwnuie provider. JlamHoe xpanwiuine 310 ¢parment BigData kommanuu-
npoBaiijiepa yciayr COTOBOM CBf3HM, 00€CIEUYMBAIOIIMX IMOJb30BATENN JOCTYIIOM K
COTOBOM CBSI3M M cepBucaM cetu MHrtepHeT. B cTpykType MaHHOro XpaHWIMINA
cleqyeT co34aThb 5 KOJUJIEKUMH, B KOTOpbIE BIIOCIEACTBUM OyAET OCYIIECTBIIEH
OKCIOPT JaHHBIX B BUje AokymeHToB. Koyekmus calls conepxkut nnpopmarmio 06
OCYLIECTBJIEHHBIX MOJb30BATENIIMU 3BOHKAaX. XPAHWIHILE JAHHBIX M €ro IMEpPBYIO
KOJUISKIIMIO CO3/1a1uM, UcTiofb3ys hopmy Compass Create Database (naxarue npaBoii
kHonky MeImy Ha Databases B neBoit yactu rimaBHoi opmbr COmpass), puc. 67.
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Create Database

Database Name

provider

Collection Name

callg

(O Capped Collection

Fixed-size collections that support high-throughput operations that insert and
retrieve documents based on insertion order. Learn More &

(O Use Custom Collation

Collation allows users to specify language-specific rules for string comparison,
£
such as rules for lettercase and accent marks. Learn More

O Time-Series

Time-series collections efficiently store sequences of measurements over a period
i =
of time. Learn More

Create Database

Pucynox 67. Co3manne xpanwimiia JaHABX ¥ Koyuiekmuu B [IO Compass

Jlanee, depe3 WHCTPYMEHT J00ABICHUS KOJUJICKIIMA B CYIIECTBYIOIIEE
XpaHWIMIIE JaHHBIX (3HAUOK «+» Ha puc. 68) cienyeT A00aBUTh OCTaJIbHBIC
KOJUIEKIIMA ~ MOJEIM XpaHWiMima gaHHeix. Kosekius —internet  comepskut
uHpopmanuio o ceccusx padbotrel B cetu HWurepuer. Kommekuuss messages —
HHpOpMAIIMI0O O MTHOBEHHBIX COOOIIECHUSIX, IEPEJaHHBIX II0JIb30BATEISIMH II0
coToBoM ceTu cBs3u. Kosutekmust USErS coaepXuT WH(OpMaIio O KIHCHTA
npoBaiiaepa, a koiwiekius tariffs — mudopmanmio o Tapudax COTOBO# CBs3H,
MpeIIaracMbIX MOJIb30BATEIISIM.

» admin

» config

» local

provider

m calls

Pucynok 68. Jlo6aBieHne KOUIEKIMNA K XpaHUJIHUIILY TaHHBIX
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Jlanee, mocienoBaTeNbHO BBI3bIBAsS MacTepa YNPaBIEHUS CO3/IaHHBIMU
KOJUICKIIUAMHM, HaXKMUMasi Ha HUX JICBOM KHOMKOW MBIIIH, JOOABUM COOTBETCTBYIOIINE
Ha3BaHUSM KOJUICKIIMI JOKYMEHThI. MacCUBBI JaHHBIX JIJIs1 OKCIIOPTA MIPEICTABIICHBI B
apxuBe Compassdata.zip W WX MOXHO CKadaTh, TIEpeHAs IO  CCBUIKE:
https://msuniversity.ru/uploads/msu_file/file/40315/compassdata.zip. =~ B Macrepe
cleayeT HaxkaTh KHOMKY Import Data u B oTkpsIBIIEHCS opMe yka3aTh Tull (aiiia (B
HalleM ciy4yae 3To *.CSV), Ioclie Yero BhIOpaTh KOHKPETHBIN (aili Ay 3Kcnopra B
HHUCTAAI0EM MEeHIO (puc. 69).

Import To Collection provider.calls

Select File

#. Select afile...

Select Input File Type

JSON

Options
(J Stop on errors

CANCEL IMPORT

Pucynoxk 69. Hactpoiika npoueaypsl 3kcnopta AaHHbIX B Xpanunuiie MongoDB
[TocnenoBarenbHO 3aMONHUTE JaHHBIMH BCE CO3/aHHbBIE paHee KOJUICKIHUU
XpaHUIKIIA Provider ucmob3ys MacTep SKCIOpTa.

7.3. 3anpocekl K 1aHHBIM B Xpanusuiie MongoDB
Jlis HamuMcaHWUS W UCIOJHCHWS 3alpoCOB K JaHHBIM B JOKYMEHTHOM
XpaHuiauiie mongodb ymoOHO wuCMoNB30BaTh KOMAHIHYKO CTPOKYy Mongosh,
BCTPOCHHYIO B TporpaMMHoe cpeactBo COMpass, KOTOpoe HCHOIb30BAIOCH B
nmponuioi mpaktudeckord padote (puc. 70). Ilocne OTKpBITHS KOMaHIHOW CTPOKH
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yOeIuTeCh, YTO MOJAKIIIOUEHBI K XPAHHWJIHUINY Provider, BBIIOJHUB KOMaHay USe
provider.

Databases

Filter your data

admin
config
local

provider

> MONGOSH

test » use provider

Pucynok 60. KomaHgHast KOHCOJIb 3aIPOCOB K IOKYMEHTHOMY XpaHHIUILy Mongosh

Bce nocnenyromue 3anpocsl OyayT aJpecoBaHbl paHee co3laHHOMY (cMm. 1. 7.1
u 7.2) xpanwnmiry provider. Caemyer oOpatuth oco00¢ BHHMaHWE Ha TO, 4TO,
BCIIEZICTBUE 0cOOeHHOCTEH (DyHKIIMOHUpOBaHU NOSQL XpaHWINII TaHHBIX MPSIMbIX
3apoOCOB HA COEJAMHEHWE JaHHBIX HECKOJbKHX JOKYMEHTOB HE MOJJEp>KUBAETCH,
OOJIBIIMHCTBO aHATUTUYECKUX 3aIIPOCOB K JOKYMEHTHOMY XPaHWIUIILY — 3TO 3alpOChl
C arperauMeil W rpynnupoBkou. Jlamee OyAeT MPUBEAEHO HECKOJIBKO MNPUMEPOB
peanu3zanuu >tux Qyukiuit B CYBJl MongoDB.

[lepBas anamuTHyeckas 3ajnaya, HOAJEXKAIIAas NPAKTUYECKOMY PEIICHHUIO:
NPUMEHUB (DYHKIIMK TPYNIHUPOBKM W arperatHyio QyHkimio count (ompeneneHue
KOJIMYECTBA JK3EMILUISIPOB) HEOOXOAMMO OIPEICIUTh, KaKOE KOJHYECTBO CECCHUil
MHTEpHETa TOJb30BaTeNd MpoBaiiiepa OTKPBHIBAIM MO JHSAM, 32 KOTOpbIE ObLIU
coOpansl nmannbie. B si3pike BSON, kortopeiit ucnonssyer CYBJl MongoDB mns
IPYIIUPOBKKA 3HAYCHUN HCTONb3yercss (yHkmus $group (crpynmupyem ceccuu
UHTEpHETa B JOKyMeHTe INternet), a Juis OCyIeCTBIICHHS arperamuy MCIoIb3yeTcs
MHCTPYKIUs aggregate B cBsizke HEMOCPEACTBEHHO C arperaTHoil pyHkuuen (B Halem
ciiyyae, 4YTOObI MOCYUTATh YHUCIO JK3EMIUIIPOB HCMONb3yeM (QyHKnuo $count).
Komanga 3ampoca noka3ana B juctunre 9. CxonupyiiTe ee B KOMaHAHYIO CTPOKY,

BBIITOJIHUTC U OICHUTC HOJ'Iy‘-ICHHBIfI pe3yJibTar.
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JIuctunr 9. Ckpunrt 3anpoca K XpaHWIUILY ¢ arperaiueil u rpynnupoBKOM

db.internet.aggregate ([{Sgroup: { id: "S$session date",

countNumberOfDocumentsForState: {Scount: {}}}}])

B crnemyromeMm 3ampoce, € UCIHOJB30BAHWEM TIPYIIUPOBKH, YCIOBHS
OTpaHUYEHUS] U COPTUPOBKH BBIBEIEM BBIOOPKY M3 JTOKyMEHTa USErS, coaep KaIlylo
BCE YHUKAJIBHBIE HMEHA IIOJIb30BATENEH, OTCOPTUPOBAHHBIE B BO3PACTAOLIEM
nopsiike. CKpUIIT 3arpoca noka3ad B auctuHre 10.

JIuctunr 10. Cxpunrt 3anpoca K XpaHWIMILy ¢ TPYIIUPOBKON U COPTUPOBKOU
db.users.aggregate ([{Sgroup: { id:

“Sfirst name”}}]) .sort ({ id: 1})

Jns  w3yueHuss arperaTHbIXx (YHKIMH Ha CTOJOIBI JOKYMEHTOB C
apu(pMETUYECKUMHU 3HAYMMBIMU YHUCJIOBBIMU 3HAUYCHUSIMU, B TEKYIIEH 0aze JaHHBIX
CO3/IaJIMM HOBBIM JOKyMEHT SaleS, 3aloJHMB €ro BOCEMBI0 DK3eMIUIIpaMHu (CM.
auctuHr 11).

JIuctunr 11. Ckpunt co3nanus J0KyMeHTa sales

db.sales.insertMany ([
{ "oid" : 1, "item" : "abc", "price"
NumberDecimal ("10"), "quantity" : NumberInt ("2"), "date"
ISODate ("2014-03-01T08:00:002") 1},
{ "oid" : 2, "item" : "Jk1l", "price"
NumberDecimal ("20"), "quantity" : NumberInt("1"), "date"
ISODate ("2014-03-01T09:00:00z2") 1},
{ "oid" : 3, "item" : "xyz", "price"
NumberDecimal ("5"), "quantity" : NumberInt( "10"™), "date"
ISODate ("2014-03-15T09:00:00z2") 1},

{ "oid" : 4, "item" : "xyz", "price"
NumberDecimal ("5"), "quantity" : NumberInt ("20") ,
"date" : ISODate("2014-04-04T11:21:39.736z2") 1},

{ "oid" : 5, "item" : "abc", "price"
NumberDecimal ("10"), "quantity" : NumberInt ("10") ,
"date" : ISODate("2014-04-04T21:23:13.3312") 1},
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{ "oid" : 6, "item" : "def", "price"
NumberDecimal ("7.5"), "quantity": NumberInt ("5" ) ,
"date" : ISODate("2015-06-04T05:08:132") 1},

{ "oid" : 7, "item" : "def", "price"
NumberDecimal ("7.5"), "quantity": NumberInt ("10") ,
"date" : ISODate("2015-09-10T08:43:00z") 1},

{ "oid" : 8, "item" : "abc", "price"
NumberDecimal ("10"), "quantity" : NumberInt ("5" ) ,
"date" : ISODate("2016-02-06T20:20:132") }

CKOHCTpYHpYEM JJIi HOBOTO JOKYMEHTA aHAJIMTUYCCKHUU 3alpoc MOCIOKHEE.
Crpynmupyem TpejyiaraeMbie MOKyHaTelssM IMPOIYKThI MO Ha3BaHUIO, COCUUTAEM
CYMMY TPOJaX MO KaXKJIOW MOJYYESHHOW TPYIIE W BBIBEIEM B PE3yJIbTaTe CyMMBI
TOJIBKO ISl T€X TPYII, TAe TOJydeHHOE 3HaueHHe mpeBbimnaer 3HaueHue 100. B
3arpoce NoTpedyeTCs NCIOJIb30BaTh MHCTPYKIUIO aggregate, pyHKIMIO Py IITUPOBKH
$group, arperarnyro (GyHKIHIO CyMMBbI 3HaueHH $SUM B coderanuu ¢ QyHKIUEH
ymaOokenus ($multiply mis Toro, 4roObI MOMApHO MEPEMHOKHTH KOJIUYECTBO
IPOIAHHOTO TOBapa Ha CTOMMOCTh €IMHHUIIbI), a Takke hyHknuei $match st 3amanus
YCIIOBHUS OTPAHHYEHUS IS TIOJYUYEHHOTO pe3ysibTrara (JIMCTUHT 12).

Jluctuar 12. Ckpunt 3ampoca K XpaHWIHMILY C TPYHNIUPOBKOM, arperanuend H

OTpaHUYCHUEM
db.sales.aggregate ([{Sgroup: { id: "Sitem",
totalSaleAmount: { Ssum: { Smultiply: [ "S$price",

"Squantity" 1}}}}, {Smatch: {"totalSaleAmount": {Sgte:
100131} 1)

Jlmst  BBITTONTHEHHWS — CACAYIOIIETO  3ampoca  CIEAyeT  IMpeaBapUTEIIbHO
O03HAKOMUTHCS ¢ uAeHTH(PUKaTopamu TUNOB naHHbIX BSON, mpuBeneHHbpIMU TIO
cewlake https://www.mongodb.com/docs/manual/reference/bson-types/.

Bepaurech kK XpaHwiauimy Provider u B pe3yibTaTHOM 3alpoce BBIBEANUTE
MOJIb30BaTEJICH M3 KOJUICKIIMHM USErs, y KOTOphIX 3HaueHue first name mmeer Tum
nauabix double (uwucmosoit) (muctunr 13).
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Jluctunr 13. Ckpunrt 3ampoca K XpaHWIMILY C TPYHIHPOBKOHM, arperaunued u
OrpaHUYCHUEM
db.users.find ({first name: {Stype : 1}})

Ouenure pe3ysbTaT 3ampoca, MNONPoOyHTE OCYHIECTBUTh MOUCK IO JIPYTUM
MIPUBEJCHHBIM B TaOJIUIE TUTIAM JaHHBIX.
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Cgenenusi 00 aBTope

CmupHoB  Muxaun  BsuecnaBoBu4Y,  KaHIuJaT
SKOHOMUYECKUX HayK, IoLeHT Kadeapsl “IIpeanmerHo-
OPHUEHTUPOBAHHBIE uH($OpPMaLMOHHbBIE CUCTEMBI”
HNHucTuTyTa KNnbepO6e30nacHOCTH U HU(POBBIX TEXHOJIOTHI
PTY-MUPDA.
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