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Korpa HauuHaloT 3afyMbiBaTbCA O

*  «Mbl MMeeM ropbl MHPopMaunu, HO He
MMEeEM JOCTYM K HEW...»

* «HeobxoanMo cMoOTpeTb Ha
MHopMaumio B Tpebyembix pa3pesax 1
C fQOCTaTOYHOM geTann3aunen..»

* «[llpepocTaBnTb BM3HEC-NONb30OBATENSM
NPSMON OOCTYN K AaHHbIM...»

* «TpebyeTcs BblAeNAaTb TOMbKO BaXHYHO
NHPOpPMaLMIO N3 NOTOKA OaHHbIX...»

* «M/3beraTb NPOTUBOPEUMBLIX OTHETOB,
NPUXOAALWMX U3 Pa3HbIX NogpasaeneHnn,
npwv OTpaxeHun obLero usHec-
nokasaTens..»

* «[lpyHMUMaTbL peweHns Ha OCHOBE
NOATBEPXAEHHbIX $aKkTOB, HEXENN
MHTYUTUBHBIM CNOCOBOM...»

3anpocbl oT 6Uu3Hec-nonb3oBaTenemn...

XpaHUnuuie gaHHbIX?
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O6wue npeanocbi/ikKn cosaaHna XpaHUnuil, AoaHHbIX

pas3BUTUE TEXHONOT UM POCT BHELHWX U1

BHYTPEHHUX
NCTOYHNKOB
nHopmMaumu

POCT BMOOB U

POCT Cpe30B A
06BEMOB OaHHbIX

aHallin3a
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TeHaeHUun B NOsIBJIEHUN HOBbIX BUAOB AaHHbIX

[aHHble pMHaAHCOBbIX
onepauun N y4eTHbIX
CUCTEM NpeanpuaTns

[aHHble cucTem
pecypcHoro, $1HaHCOBOro
N NPOU3BOACTBEHHOIO
nnaHMpPOBaHMS

[laHHble BHELWHMX
NOCTaBLWWMKOB (roc.
OpraHoB, aHaNMNTUNYECKNX
areHTCTB,
npodeccmnmoHanbHbIX
coobuecTs)

1960-2000

NaHHble coLumanbHbIXx CETEN U
MHTEPHET PecypcosB

2000-2012

[aHHble
NHPOPMALMOHHbIX
notokoB u loT (Internet
of Things)

> 2012
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OpraHVI-BaLIMOHHbIe npeanocCbisiKn

PocTtenekom

ABTOMaTM3aUUa NPOLECCOB GOPMMPOBAHNSA OTHYETHDBIX U aHANMNTUNYECKMX
OaHHbIX.

cknio4veHmne BnmnaHus LEHTPaIM30BaHHbIX aHAlIMTUYECKNX CUCTEM Ha
onepaunoHHbIE on3Hec npouecchbl.

[lpo3payHOCTb (eaAMHOOOPasne) METOAONOr NN NOAroTOBKM U 06paboTKm
OAHHbIX PaCCUYMTbIBAEMbIX OTYETHbIX U aHANUTUYECKUX NOKa3aTenen.

ObecneyeHne BOSMOXHOCTM NPOBEAEHNS ayanTa pacCUNTbIBAEMbIX OTYETHbIX U
aHannNTUJYeCKunxX nokazartenemn.



TexHn4yeckue npeanochbinkn PocTtenekom

«  HeobxoouMMOCTb AJIUTENbHOrO XpaHeHns
APXMBHbIX AAHHbIX 019
PETPOCNEKTUBHOIO aHanmsa

*  CHMXEHNe Npon3BOAUTENBHOCTU U
OOMONHUTENbHAs Harpyaka Ha

OonepaumoOHHbIE YYETHbIE CUCTEMDI . Paspmenenue pelenms
NPEeAnpuATAA 3apay 06paboTky
* CHuXeHHble TpeboBaHUS K BPEMEHN TpaH3aKLUMi 1 3308y BoioeneHne
OTK/IMKA aHAaNM3a DaHHbIX OTOENbHOrO Kfacca
* [MOKOCTb N CAOXHOCTb aHanUTU4YeCKmnx + TpoekTupoBaH/e aHaNNTUYECKNX
3anpocos NPUNOXEHNN

OTOENIbHOW CTPYKTYpPbI
XpaHeHns apxmBoB A4
aHanmsa gaHHbIX

* YBennyeHne MOoWHOCTM annapaTtHom
nnatdopmbl (CHUXEHNE CTOUMOCTU
XpaHEeHUS JaHHbIX)

* [losgsBNneHne gpyXecTBEHHOro
nHTepPenca n BOSMOXHOCTb PaboTbl C
NT cuctemamm 6usHec-nonb3oBaTenam



TpeboBaHusa K KOPNOpaTUBHOMY XPaHUNLLY AaHHbIX

* ObecneyeHne nerkoro gocrtyna
K MHPOpMaLmMK opraHnsaumm

« ObecneyeHne cornacoBaHHOM
MHPOpPMaLNM OpraHn3auunm

* ApanTtauusa 1 yCTONYMBOCTD K
N3MEHEHUAM

 besonacHocTb
MHPOPMAaLMOHHbIX aKTUBOB
opraHusauum

 OcHoBa ans
COBEPLUEHCTBOBAHMS
NpoLECCOB OpraHm3aumn

oM
T

1



TpeboBaHusa K KOPNOpaTUBHOMY XPaHUNLLY AaHHbIX

« (Obecne4yeHne nerkoro gocrtyna
K MHbOpMaLuuy opraHnsaumm

« (ObecneyeHne cornacoBaHHoOM
MHPoOpMaLmn opraHmsaumm

* ApanTtauusa 1 yCTONYMBOCTD K
N3MEHEHUAM

* besonacHocTb
MHPOPMAaLMOHHbIX aKTUBOB
opraHusauum

* OcHoBa ans
COBEPLUEHCTBOBAHMS
NpoLECCOB OpraHmMaaumn

-

bun3Hec-coobluecTBoO AOMXKHO
MPUHSATb XPaHUvLe AaHHbIX,
4TO6bI OHO CYNTANIOCh
ycrneLHbIM



OTnnuna aHaNNTUYECKUX XpaHUnuu, AoaHHbIX POCTeﬂeKOM
OT CUCTEM OonepaTnuBHOrro y4vyeta

OnepaTI/IBHbIe AaHHbIe AHanuTn4yeckmne paHHble

[eTtanbHble CBofgHble (NpMBEOEHbI K KOPNopaTUBHOMY
$opmarty)
AKTyanbHble B MOMEHT JOoCTyna [lpencraBndoT BEPCUIO 3anmcu (UM CHUMOK) B

MOMEHT BPEMEHN

Mopgenb gaHHbIX OPUEHTNPOBAHA Ha Mopgenb aaHHbIX OPUEHTUPOBaHA NPEOAMETHYIO
npunoxeHne (ons onepaTtMBHOro y4yeTta) obnacTb (ong aHannaa)

Bbicokne TpeboBaHus K BpEMEHN OTK/IMKa CHWXeHHble TpeboBaHUs K BDEMEHU OTK/MKA
LocTyn K 4TeHuo 1 06paboTke OTAENbHOW [LocTyn K 4TeHUIo 1 06paboTke OTAENbHON
3anucu Habopa 3anncen

YnpaBneHne o6HOBNEHNEM 3aNNCK cepbedHas  YnpaBneHne O6HOBNEHNEM 3annCu HE
npobnema npouecca o6padboTKn gaHHbIX MCMNONb3yeTCH

[MpnmenseTca unkn padpadboTkm SDLC

[MpumeHsaeTca unkn paspadotkm CDLS



' PocTtenekom

Data Warehouse

ETL
ETL / ELT

—

Database
"fx
i 7
Spreadsheet
Other data
sources

Cuctembl NCTOYHUKMU

batch

Cnocobbl HTerpaunm gaHHbIX B XpaHUvLe



NMopxopbl BeaeHus NCTopmnyHocTu paHHbix B OLTP cuctemax Poctenekom

- [laHHble He BEPCUOHUPYIOTCS / NCTOPUA MBMEHEHNN HE BEOETCH

o OTCnexmBaHMe NSMEHEHWUN ;  UPDATE_TIME LAST_STATE CURRENT_STATE
1. [obaBneHne nonen ayanta:

2. CoxpaHeHue NoHOM UCTOPUN NSMEHEHUN :

o CospgaHune oTaenbHbIX NCTOPUNYECKUX Tabnuy, NoO N3MEHEHUIO anl/l6yTOB C
onpepeneHneMm HoMepa sepCcun, AaTbl USMEHEHNA U ayaAnNTa NSMEHAEMbIX anVI6yTOB

o CoxpaHeHune cTapbiX 3HAYEHMN CTPOKN B OTAENBbHOMN NCTOPMYECKon Tabnuue (Tpurrep)

o BepcunoHmpoBaHmne ctpok Tabnumubl. daHHbin nogxod peako npumeHum B OLTP cuctemax,
HO 4YacCTO MCNONb3YETCH B XPaHUANLAX OaHHbIX



Slowly Changing Dimensions.
Tun 1

PocTtenekom

" Tun 1: SCD - 370 nNpocTasa nepesanvcb OAHOIO UM HECKOMbKMX aTPMOYTOB B CYLLECTBYIOLEN 3annCK
namepenms. iamensaemole 3HavyeHnss SCD1 He npeacTaBngaioT MHTEpPECa AN CoOXpaHeHUs NMCTOPUI.

Primary Natural Prod Category Package * Xota 3HadyeHue atpubytos Tuna 1 He

Key Key Name Type B/IMSET Ha KIlo4M Tabnuy ¢akToB U APYrux
NBMEPEHNN, OHO MOXET OKa3blBaTb BIINSIHUE
23708  AB29 120zCola Soft Drinks Glass Ha COBOKYMHOCTb PakTUYECKUX TabnLl, €Cm
arperat CcoO3[aeTcsi HernocpeAcTBEHHO Ha

lbemmes atpunbyTe, KOTOPbIN 6bliT UBMEHEH.

23708 AB29 120zCola Soft Drinks Plastic

*B 6a3ax faHHbIX XpaHumLwa Ncnosb3yloT COOCTBEHHbIE NEPBUYHBIE KNIOYM



Slowly Changing Dimensions.

Tun 2

“ o [1n9 HOBOW N UBMEHEHHOWN 3anunucu
NPUCBaNBaETCHA HOBbIN CyppOraTHbIN
NePBUYHbIN KITHOY

*  M3meHeHHada 3annucb He OKa3biBaeT BNSHUS Ha
yX€e paccumTaHHble Tabnuubl $akToOB 1 arperarbl

[lononHnTENbHbIE NONA AN BEAEeHNA NCTOPUYHOCTIN :

Change DateTime (nata:Bpemsa nameHeHus
3anucu)

Effective DateTime (pnata:Bpemsi Hayana oencTems
BEepcCun 3anucu)

Expiration DateTime (pata:Bpemsa 3aBepLieHus
OEeNCTBUA BEPCUM 3anmncu)

Active Flag (npn3Hak akTMBHOM 3anucu)

Deleted Flag (npu3Hak nornyeckoro yganeHus
3anucu)

PocTtenekom

emp key (FK)

org key (FK)

date key (FK)

facts...

emp key
(PK) NK name job
6742 G446 |Jane Doe| trainee
emp key
(PK) NK name job
/ — 137488 | G446 |Jane Doe emﬁg;ee
/ emp key
/ (PK) NK name  job
—1 296115 | G446 |Jane Doe| manager

* B cnyydae, ecnv HaTyparsbHbIA KoY Ha UICTOYHUKE
Obl1 UBMEHEH — BO3HUKAIOT MPobieMbI C NOTEPEN
NCTOPUN B XPaHWUIULLE OaHHbIX.




Slowly Changing Dimensions Poctenekom
Tun 3: Slowly Changing Dimension (anbTepHaTtBHas peanbHOCTb)

Ncnonb3yeTtcs korga

Nnonb3oBaTeNn XoTAaT ProdKey ProdID  Prod

(PK) (NK) Name Size Category  Color
NMMEeTb BO3MOXHOCTb Denim Men's
BbI6GOpa MCNOb30BaHUSA 1127648 | A 107B nants 38 wear Blue

CTaporo nam HOBOrro
3Ha4YeHna aTpnodyTa,

TakuM 06pas3oM cTapoe U :l/

Add field: Transfer old value

3Ha4YeHne CTaHOBUTCA Prod Key Prod ID Prod . Old
BTOPbIM AENCTBUTENbHbIM (PK) (NK) Name  Size Category Category Color
anbTepHaATUBHbIM Denim Leisure Men's
éapmafmm ) 1127648 | A107B | 00 38 woar | wear Blue
Overwrite
with new

value




XpOHOﬂOFVISl Pa3BnUTUA VIH¢OpMaLIMOHHbIX cCnctemMm mn XxpaHunaumil gaHHbIX
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Z

tape

e 1960: [JaHHble XpaHATCH Ha MarHUTHbIX NIEHTaxX U
nepdokapTax, nocnegoBaTefibHOE YTEHME OaHHbIX.
CnoXHOCTb cO3aaHnNs N CONPOBOXAEHNSA NPOrpamMm Ha
Fortran n COBOL.

* 1970: lInckoBoe xpaHeHne gaHHbIX, nosisneHne DBMS
« 1975: TlossneHne OLTP cuctem (bank teller systems,
Manufacturing control systems, ...)

* 1980: MNoasneHue PC 1 93bIKOB NporpaMmMmpoBaHuns

Applications

4 nokoneHus

* 1985: NosiBneHne extract programs n

«eCTeCTBEHHO-Pa3BMBaIOLWENCS apPXUTEKTYPbI» NPUBESO K ABAEHUIO
spider web (HeEKOHTpoONMpyeMbIr POCT 06pPaboTKM U N3BAEYEHUS AAaHHbIX
B OpraHusauun).

--"'-\—\_h_ _::'
Magnetic | —
! * DBMS

%*ﬂ;
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PocTtenekom
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Applications
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Applications surroundad
by personal computers and
4GL technology

The spider's web
environment

Dss
infarmational
dala
warehouse

The spider's web
environment



XpOHOﬂOFVISI Pa3BnNTUA XpaHUnuu, AoaHHbIX

« 1988: NogBunncb nepsble cTaTbn, NOCBALWEHHbIE UMEHHO X[, nx aBTopamu 6binn b.
LOesnuH n . Mapowu

e 1992: Boiwna moHorpadusa bunna NMumona (Bill Inmon) «Building the Data
Warehouse», roe onmncana koHuenumsa «Enterprise Data warehouses» n yeTko
COOPMYNNPOBAHO MOHATUE XPaHWUINLL, OaHHbIX.

¢ 1996-2013: Bblwna KHUra n MHOXECTBO pegakumn+gononHeHmn Panbda Knumbanna
«The Data Warehouse Toolkit» (ISBN 97804711533795) ¢ anbTepHaTUBHOM
KOHLenumen xpaHnnuLy oaHHbix n noHatnem «Dimensional data warehouse».

« 1998: Bbiwna kHura bunna MHmona «Corporate Information Factory» ¢ passutnem
npepbiaywen koHuenumn EDW B Bnge koHuenumm «KopnopatmBHas MHPOPMaLUnNOHHas
¢dabpuka (Corporate Information Factory, CIF) (ISBN 9780471399612)

PocTtenekom

Bill Inmon

Ralph Kimball



XpOHOﬂOFVISl Pa3BnNTUA XpaHUnuu, AoaHHbIX ' POCTeJ'IeKOM

2008: Bbiwna kHura bunna MlHmora ¢ coastopamun «DW 2.0: The Architecture
for the Next Generation of Data Warehousing» ¢ pa3Butuem npegblayLlem
koHuenuunn EDW n CIF. (Bill Inmon, Derek Strauss, Genia Neushloss;

ISBN 9780080558332)

Bill Inmon

2010-e: CtaHOBUTCA pacnpoCTpaHeHHbIM KOMOMHMPOBaHME NOAXO40B B
apXMTEKTYPE N XN3HEHHOM Uuknie XL,

2015: MNMopxop «A apxutekTypa» (kHura HataHa Mapaa/Nathan Marz n [Ixxemca
BappeHa/James Warren «Big Data:Principles and best practices of scalable
realtime data systems» ISBN 9781617290343)

Nathan Marz



XpoHonorusa passutusa hadoop Poctenekom

2003-2008 Google 1 Yahoo pa3pabaTtbiBatoT framework pacnpeaeneHHbIX BbIYNCIEHUI
N XpaHeHnsa gaHHbIX, KOTOPbIN ner B ocHoBy Hadoop.

2005—2006 rogos Hadoop passumBancsa ycunnamm aByx paspadotymkos — [lyra
KatTuHra (Doug Cutting) n Manka Kadapennbl (Mike Cafarella) B pexume yacTnyHom
3aHATOCTW, CHa4vana B pamkax npoekta Nutch, 3atem — npoekTa Lucene.

2008 rpynna aHTy3nacToB codgaeT komnanuio «Cloudera». B mapte 2009 roga 6bina
npegcrtasneHa nepsas sepcua Hadoop ot Cloudera.

2009 - 2011 nosiBngtoTcs nepeble nocnegosatenn «Cloudera», npoBepuBLUme
adpdekTnBHOCTL Hadoop Ha npakTuke. Peub nget o MapR n Hortonworks.

2012 - 2014 wHanpasneHwne BigData ctaHoBUTCS main stream B obnacTu xpaHeHus v
06paboTKM OaHHbIX.

2014 - 2015 Big Data pocturaeT nmka nonynspHOCTW. . ,

[oABNAIOTCA HOBblE TEXHOMOMMU U MHCTPYMEHTLI, Harnpumep: Apache Spark, Apache Flink, Doug Cutting
Apache Kafka u 1.4,

MosaBngaoTca kKoHuenuun - «Data Lake»,"Data Hub" n «Lambda Architecture».



KoHuenuusa Enterprise Data Warehouse [ny6nukaumus - 1992 rog] PocTtenekom

Enterprise data warehouse (Inmon

B 3 ) OidpatoTia

r g

" «XpaHnnuwe gaHHbIX - NPegMeTHO-OPUEHTUPOBAaHHbIN,
HEU3MEHAEMbIV, NOAAEPXMBAOLWUN XPOHOMOMMIO U < T e v ,

NHTETPUPOBAHHbIA NCTOYHNK OAHHbBIX» T
= . npoaax
« CTpaTermyeckmmn noaxon gig x .
. in ﬁz ﬂ x ¥ BHTPMHA JaHHBIX
* B xpaHunuie Bce gaHHble NpeanpusaTus XpaHaTcs B 3-1 merse ¥ EEIE 1 —aE e
HopManbHoWn dopme - g;i;& gg i
E2f g =
* [lpeaMeTHO-OPUEHTUPOBAHHOCTb - || e
oTAena

* HensmeHHOCTb
Moaxop, 6e3 xpaHMAULLa

ObpatoTia

* [loopepxka UCTOPUYHOCTH

MpencTagneiue

BHTPHHA AaHHED
oTgeAa
Npoaam

* WHTerpmpoBaHHOCTb

*  BUWTPUWHbBI AaHHbIX OPUEHTUPOBAHbI Ha CYOBbEKTbI UK
nonpasneneHns e

BMTpHHA AaHHED
oTgena
MApHETHHIA

BMTPHHA AaHHBD
(pHHAHCOBOTO
oTjena




HepocTtaTtku:
* Bbicokaa ctToumMocCTb

 [nntenbHOCTb BHEOPEHUS
nepBOro pennsa
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«KopnopaTtusHasa nipopmaumoHHas ¢adpuka» (CIF)
[passuTue koHuenuum EDW B 1998 roay]

«KopnopatunsHas nipopmaumoHHas padpuka» (CIF)

« Co6op paHHbix(Data Acquisition): NHCTPYMEHTbI 1 CUCTEMBI
ynpasneHus ana n3snedYeHus, NpeobpasoBaHna 1 3arpyskun gaHHbIX
N3 PasnNYHbIX CUCTEM-UCTOYHMKOB (BHEWHMX cnuctem, ERP,
BHYTPEHHNE cUCTEMbI, dannbl U T.4.) B XPaHUNLLE OaHHbIX.

 Data Management(OnepatuBHbIN cKnag AaHHbIX):
XPaHUNuLLEe akTyanbHbIX AeTanbHbIX AaHHbIX, OOHOBNSEMbIX N3
NCTOYHMKA B peXMME BM3KOMY K peanbHOMY BPEMEHM.
[NpeaHa3Ha4YeHo ona NPUHATUS BU3HECOM TaKTUYECKMX PELLEHU MO
onepaTtmBHbIM JaHHbIM.

 Data Management(XpaHunuwie aaHHbIX): XpaHUNULWE OaHHbIX, B
COOTBETCTBUU C n3Ha4vanbHbiM onpegeneHnem EDW. AsngeTcsa
LEeHTpanbHOW TOYKOW AN UHTErpauny gaHHbIX, LEHTPanmM3yeT BCIO
nHpopmaumio. oCcTyn AaHHbIX M3BHE OCYLLECTBASETCS TOMbKO
Yyepes3 BUTPUHHbIN CIOW.

 [JocTtaBka paHHbix (Data Delivery): onepaunu arpervpoBaHus,
dunbTpaumn, nepepopmaTmMpoBaHms MHGOPMaLUM MO pasMepy Unm
OnaHec-TpeboBaHNAM AN MCNONb30BaHNSA KOHKPETHbIX
NHCTPyMeHTOB Bl. [lepenaya nupopmaumm B pamkax BCen
opraHmdauun (ansg HanonHeHus KoHkpeTHbIx Datamarts nnu
Datawarehouse).

Corporate Information Factory
(Inmon B.)

\brary & Toolbox

PocTtenekom

Information Workshop

Data
Acquisition

Systems

/\1

Meta Data Management

CIF Data
Management

Data
Delivery

"

NSNS0 glanagemen

\/

Operation ¢

Senice ’ Change \
Managemsn Managemen

Administration




KoHuenuusa DW 2.0
[paszsutue koHuenuuum EDW+CIF 8 2008 roay]

B koHuenuuu DW 2.0 onucbiBaloTcs cnepylowme acnekTbl
KOpNopaTUBHOIO XpaHunuiia aaHHbIX:

Knaccudukauma 1 pegakTMpoBaHE HECTPYKTYPUPOBAHHbIX AaHHbIX,
KOTOPbIE MOTYT ObITb NPEACTABNEHbI B Pa3NnyHbIX popmMax;

ynpaBneHne metagaHHbiIM, B TOM HYUCNE 6I/I3H€C-I/IH(I)OpMaLI,I/II/I 7
TEXHNYECKUX METaAaHHbIX;

BbICOKOCKOPOCTHOM OOCTYN K AAaHHbIM B MHTEPAKTUBHOM pPEXUME C
BO3MOXHOCTbIO X OOHOBNEHUS;

spiral development methodology
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KoHuenuua DW 2.0
[cekTOpblI AaHHbIX]

CekTopa/30Hbl AaHHbIX

NHTepakTmBHbIN (< 1 Mecsua)
NHuterpanbHbiv (1 geHb — 2-3 ropa)
Bnnxanwun (6 mec — 10 neT)

ApPXMBHbIN (ONUTENBHOE XPaHEHME, )

Interactive

Very
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Integrated

Current+H
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KoHuenuua DW 2.0

[MeTapaHHble B KOpropaTMBHOM XpaHunuuie]

ypOBHI/I MeTaAaHHbIX B XpaHUNuuie:

- TexHunyeckume metagaHHble
- bwusHec meTagaHHble
- JlokanbHble

- KopnopaTusHble

e RN
Development —
Mo | IEDE C___‘_:f
DLH}.I'P%
aKTVBHbIN PENO3NTOPUN METadaHHbIX
LN SN —
o ____,g{—:—___
MO | o __‘*E____i___::)

C‘?;f Development Cusery
T %

NacCUBHbIN PENO3UTOPUN METaOaHHbIX
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KoHuenuua DW 2.0
[Moaenb paHHbIX]

YpoBHM MOAENU AaHHbIX B XpaHUNLLE:
- ERD (Entity Relationship Level)
- DIS (Data Set Item)

- Low-level (Physical model)

1]

armannsghee
aamdydyd pploie
ppldodm plreo
mnfhfu nfyur
mncpdodl  nidy
fyr rnith

mvgihiu |:|1’I:III

fhtyyih  pldlof
rrivfud piko
rrvnigfuf mevudn
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KoHuenuua DW 2.0
[Development Cycle]

| requirements |

_- nparemaonts '—\}
[ synihasis - 4/ \
. 'ﬁ | integration reusabily
| design __1 analysis
programming }—\
: Dkl | desing

I testing
- et
System Development Life Cycle Cycle Development Life System
(SDLS) (CDLS)

OnepaTtmBHbIE CUCTEMBI AHannTU4eCckKmne CUCTEMbI U
XpaHunmLia

[nvTenbHblie 3Tanbl NPEOEKTAa

Tpe6oBaHUs NOMHOCTbIO MOHATHbI 3apaHee He N3BECTHbI BCe CASE world is dominated by requirements-
driven analysis. Trying to apply CASE tools

nepen Ha4yanom pabort TpeboBaHus. PasBntmne cucrtemol and techniques to the world of the data
NPOUCXOONT B PEXMME «OTKPbITUNY. warehouse is not advisable, and vice versa.
(B. Inmon Building the Data Warehouse
MiameHeHve cuctembl nocne deploy - VIsmeHeHne cuctembl nocne deploy - . | Edition)

OoLmMbKa CUCTEMDI HOBas UTepauns pPasBmnTUS
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KoHuenuua DW 2.0
[7 streams DW\BI projects]

HasBaHue akTMBHOCTM EavHuua
N3MepeH '
E k 4 4 re %
nqa ‘__' ¢ : Ot 3 Y 'ther Measurs Phaza 3: Realization
Subjed .".r.Ed ||ura|:iun_= - F::nr:'r* - IIE'aIim:@ F’r::l':lri: .' f"—"'-‘? "-..' :gdlt'lf*"
1 Reference Data Models Subject ogcal Pl 2 auso 4] Y sconts @ Q '-i_u
. ) ) n nees .u' lration 4 Clarking .",' 4
Knowledge Coordination Artifact ¢ Q p tomide
i . -'.: 4.": Reralion 3 D i E‘ E?{‘%ELUTHI "'."r-'H‘;l;'lsllfB-'Fllblsﬂ
|nf0rm atlon FaCtOry TOplC Subject Area llerabions * Enforoed .'i -:I Dala : L= = DJ.JTWD
Development Logical B Physicall Charsgel ..' S |::) Dpodika b Claane ng q Imprgamaent Fhage 2-Trangition
o Fielise F mrakan Scouling 3 Herabons R u
ﬂ badels -'D i T',_ . = %
Data PrOfIIIng Source Entonprise G' Eslablish ."i Iteration 1 Q E, -'t ) & ...1-_ Ciosl & ‘._‘
. . Concephsl & ..‘ Kedisdala ﬂ > : '-_ Metadida 5 Priorifize: 'n
5 Data COrreCtlon Attl’lbute Logical Medals ﬁ Archilaciure - . Dats * ".* Twals D. Coualily Gaps " F"Imse f:Iniliation
- J H Frofia H
Enerpriss & pobish Datla P Seouing Datin Q Usaga =
Infrastructure management Compon  cevenu P e L S S o S O.,_
Modals K Ousalily Gaps
ent Slawardship o %2, Blueprin E cleansing % DW .I’.|.'l|.ﬂ|.1||ui_b ¥k "n-

. . Hafaranse Informanian Factony Uzt Frofing Lara
7 Information quality Process Modals I‘ Goorimanen I Dawsiopmant and Mapping Glaansing ‘mnmam! ' infarmation TOAM I
management

Data,Frecass, Organizational, Event &

Compasita
Modreation Archdfectonas DI

00 Operalions 00 Coniral
Dl igns

ﬁrl:hrlnclurr:
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KoHuenuusa DW 2.0
[checklist npoekTupoBaHUa kKoprnopaTUMBHOro xpaHunuuwal

A

©® N o o

10.

Onpepenutb CYLWHOCTM Ona 0o6aBNneHUa \M3MEHEHNS MOOENN

OnpepenuTb pernamMeHT 4acTOTbl BbIFPY30K AaHHbIX M3 CUCTEM NCTOYHMKOB N YacToTa akTyannsaumm
CYLLHOCTEN XpaHnnumuia

OnpepennTb rnybyHy XpaHEeHUa OaHHbIX CYLLHOCTEN XpaHmManwa

Onpegenntb cnocob macwTabnpoBaHUs CUCTEMbI (MHOEKCUMPOBAHME, XELLMPOBAHME, NAaPTULMOHMPOBAHME
" T.0.)

Onpepenutb OyayT NU arpermpoBaHHble AaHHbIE BLIHOCUTBLCSA B OTAENbHbIE 0bnacTu XxpaHunmwa
Onpepenntb TpeboBaHMs K 6€30NacHOCTU AaHHbIX N ayauTy NCNOAb30BaHUA OaHHbIX
OnpenennTb BO3MOXHO N OB6HOBMEHME U yaaneHne OaHHbIX (KakMM obpa3oM U B Kakmnx crydasx)

Onpepenntb OyayT Nn BbIrpyXaTbCsa AaHHble B Apyrme onepaTmMBHbIE UM aHanUTUYECKME CUCTEMbI (KakuMm
obpas3oM M1 B Kakmx cny4yasx)

OnpenennTb NPUPOCT AaHHbIX

OnpepennTb Kak nonb3oBaTenu 6yayt MHGOPMMPOBaTLCH 06 UBMEHEHUSX



KoHuenuua Dimensional data warehouse
[1996-2013 kHura + Heckonbko pononHeHun Panbda Kumbannal

Enterprise data warehouse (Inmon B.)
ObpaboTia

.

MpencraenexHse

r

«XpaHMﬂMLLle AdaHHbIX — 3TO KOrMNus TpaH3akKUuMOHHbIX AaHHbIX, crieyunasibHoO

CTPYKTYPUPOBaHHbIX 4151 3anpoca v aHanm3a» BuTpIN Aarnkix
. NpoAax
* TakTnyeckum xapaktep KOHUEMNUMN.
20
=
*  Qdukcaunsa Ha peleHnn KOHKPETHOM BU3HEC 3agayn. ;; T
= oTaena
« [Noaxon cocpenoToYeH Ha BUTPUHAX AaHHbIX B BUAE MHOrOMEPHOW Ei el
Moaenw. 2
EMTPMHA AaHHLIN
I HHAHCOBOTO
oTaena
MpeumyliecTBa:

Dimensional data warehouse (Kimball R.)

* CKOPOCTb pa3paboTKku
OdpadoTra Mpeacraegneqme

* MNPOCTOTa N NpPo3pavyHOCTb MOAENTN AaHHbIX KoHeeiiep 3aKa308

Toeapel

HepocTaTku: \ 3aKael
 p -~
* OTCYTCTBME KOPNOPaTUBHOM HanpaBieHHOCTU XpaHUnmLLa gaHHbIX NapameTpieckoe

KpaHMAHILEE JAHHE X
1L 1 1

LimHa

*  CNOXHOCTb NoaaepP>XKun N3MEHEHUN MOgEeNn gaHHbIX
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OTtnnuue XpaHUNUL, AaHHbIX OT onepaTUuBHDbIX
CnCTeM y44eta opraHmsaummn

PocTtenekom

Ha3HayeHue - onepaTmBHblE CUCTEMDBI Y4eTa npeaHasHavYeHbl
0158 noBcegHEBHOM paboTbl NOb3OBaTENEN OpraHn3aunm C
OobbeKTaMWN XO3ANCTBEHHOM OEATENBHOCTMW. @

b =
Pexum o6HOBMEHNA gaHHbIX - JaHHbIE U3MEHAIOTCSA NO e B I = Lot
3aKpbITUIO TpaH3aKUuK B onepaummn Xxo3. 0eaTENIbHOCTH

- B

Mopenb - HoOpMann3oBaHHas e

Products Suppliers
L8] OrderID: % [Productin "= @ suppliers
| 8| Productis Producthanms || comparryMam
[ | UnitPri supplierlD | |contactia
[ | Quantity CategorylD || contactTitl
[ | Ciscoun! t QuantityPerlnit | |address
UnitPrice [ |city
UnitsInStack, | |region
Categories =" | Unitsonord | |Postalcod:
% | CategorylD ReorderLevel | |country
| categoryhiam: Discontinued | |Phone
[ | pescription | |Fax
[ |picture | |HomePag

HopmanusoBaHHasi Mogenb AaHHbIX
OLTP cucrtem



OTtnunume XPpaHUINLW, AaHHDbIX OT onepaTUuBHbIX
CNCTeM y4yeTa opraHmsaummn

PocTtenekom

Employee_Dim

HasHaquMe - XpaHVInI/ILLI.a DlaHHbIX ( ProductCategory_Dim ° ) ﬁEEEEEEﬁ;a
ﬂ ZakegorylD = HireDate

npegHasHa4vYeHbl 014 MpUHATUA peLIJeHI/II;I o E

|

Customer_Dim *
Product?_Dim * 2 | Customerkey
2 [Productkey Sales_Fact * | customerio
Pexunm o6HOBNEHUs AaHHbIX - JaHHbIE N3MEHAIOTCS e M oy
egol
Lustuﬁutptuce IpReErke === |cartactTir
I-I O p a C I-I M Ca H M I'O Gl Ell::pI:;e;(ey L 2::“355
RequiredDat T |Region
ineltemPFreight | |PostalCod
TrernTotal | country
TkernQuantity " |Phone
IternDiscourn t T |Fax

Mopenb - AeHOPMann3oBaHHas T

Time_Dim Shipper_Dim

Timekey 7 |Shipperkey
TheDate ShipperID

ShipperMarne

LTI T T [ e

HeHopmanusoBaHHas moaenb DWH
cUcTeM




O6nacTu gaHHbIX XpaHMAULLa

;r"”p XpaHnnuwia gaHHbIX UMEKT CNOXHYIO
BHYTPEHHIOIO CTPYKTYPY NPOLIECCOB
ynpasneHns gaHHbIMKN, KOTOPYIO MOXHO
pa3buTb Ha 2-€ OCHOBHbIE COCTaBNSAOLWME :
. BHyTpeHHSq o6nacTb ynpaBnieHus

AaHHbIMK xpanunuwa (The Back Room).

[laHHble NpenocTaBneHbl B CbiPOM BUae
BO MHOXECTBE NPOMEXYTOYHbIX CNIOEB
xpaHeHus : Operative data of legacy
systems(ODS)/Staging Area
(ETL)/Master data model of business
entries/Metadata model

* O6nacTb AOCTYMNHbIX AAHHbIX NN
npeseHTaunoHHas obnactb (The Front
Room). ButpuHbl 1 runepky6ol OLAP

PocTtenekom

The Back Room:
Data Management

The Front Room:
Data Access

Source Systems
(examples)

Relational
Database Systems

Misc. Flat Flles

Mainframe

Processes for
Extracting,

Cleaning,
Conforming,
and
Delivering

tapes

(VSAM)

The Staging Area

Dimenslonal

The Presentation Area

Bl App Servers
& Query Tools

Tables Ready for
Delivery
(Atomic &

Aggregate)

Staging Area Slorage

Slaging
Schemas In
DBMS

Flat Files on
File System |

Browsing and Analysis
* Stlandard Reports
*  Ad hoc Queries & Reports,

User Community

. J




NMpoekTnpoBaHne moaenu gaHHbix (Dimensional Modeling)
Tabnuubl namepeHnn. epapxusa namepeHum

PocTtenekom

- Dimensional Modeling - ogHa gnarpamma cywHocTu-oTHoweHusa (ER-model) pasbrBaeTcsd Ha HECKONBKO MOAeNen
cBasen Tabnunu $pakToB N U3MEPEHUN.

* Tabnuubl N3MepeHnn - KOHTEKCT AN Tabnmy GakToB NCMONL3YIOWNACA AN BbIGOPa U arpernpoBaHns aHHbIX Ha TPebyemMoMm
~ YPOBHeE geTanumaauunn.

* MN3mepeHus MOryT 6biTb OpraHM3oBaHbl B M€papxmio, COCTOSLLYIO U3 HECKOMNbKUX YPOBHEWN, KaxabI N3 KOTOPbIX
npeacTaBngaeT YpoOBEHb AeTanm3auum, Tpebyembin Ang COOTBETCTBYIOWErO aHanmaa.

ExrhpEs B Employee_Dim
7 Employe;Key ' I z ::E:Ez::;{;y
e Ecnun xe xoTs 6bl 0OQHO N3MepeHne ProductCategory_Dim - Employechiame
| |Employeekame @ [categoryID HireDate
[wrepats COOEPXUTCS B HECKOSbKMX CBSA3aHHbIX e
ﬁ Tabnuuax, Takas cxema XpaHunuia gaHHbIX ﬁ
- Cust _Dim *
- Customer_Dim HOCUT Ha3BaHME «CHeXMHKa» (snowflake Productz_pim * —— Bl C.siomere
imeke L i 7 |Productke aef‘s— act * :CustomerID
Product_Dim % lustzmyerKey — EUSt;mTI.I\ID SC h ema ) . ﬂ.onOﬂ HUTENIbHblE Ta6}'l nubl iproductIDy ===y g L‘miKeY ey || CompanyMame
o 2| shi || -ompamyRame o o CategoryID Ustomerke ContactMame
D vects Frroscor | Contaciame M3MepPEHNI B TaKOW CXxeme, O6bIYHO Littiirice T shwerer po==e=| | Contactrile
[Fo=—a "7 | Employeske e o e \ rocuctke | |Address
oo sl s COOTBETCTBYIOLLME BEPXHUM YPOBHSAM T cnooyeekcs -
CategoryMame | |uineltemFreight | Region i:eUI:ﬂ r:ie | |Region
Lnttprice eranra e nepapxmm N3MepeHUsi N HaxoasLIMeCs B Lratnrroe oo
[iretamscnn I COOTHOLIEHUN «OANH KO MHOTMM>» B rflaBHON Lineen ety e
e e Tabauue N3MepeHUit, COOTBETCTBYIOLLEN 7y =
1 HUXHEMY YPOBHIO MepapXuu, MHOT4a HasblBaloT d J
Time_Dil .
@] Timerey Shipper_Dim KOHCOMbHbIMM Tabnuuamm (outrigger table). Time_Dim Shipper_Dim
| | TheDate % | Shipperkey 7 | Tirmekey F | shipperkey
| Davofweek ShipperID : TheDate E‘ShipperID
[ |[Manth] Shippertlame | |payOfwesk shipperMare
[ |[ear] | |[Manth]
|| Quarter | |[¥ear]
T Dayofyear | |Quarter
| |Holiday | |DayOftear
| wWeekend | Holiday
| |vearMonth | |Weekend
| |weekofyear || veartonth
— | |weekofrear

Mopgenb gaHHbIX (3Be34a)

Mogaenb gaHHbIX (CHeXUHKa)




NMpoekTnpoBaHne moaenu gaHHbix (Dimensional Modeling)
Tabnuubl pakToB

PocTtenekom

| Ta6bnuua $pakTOB ABNSETCS OCHOBHOWM TabnmMuen XxpaHunuiLa gaHHbix. Kak npaBmno, oHa CogepXxunT cBegeHns oo
- 0b6beKkTax UM CobbITUSAX, COBOKYNHOCTb KOTOPbLIX OyAEeT B AaNbHENLLEM aHaNNM3npPoOBaTbLCS.

®dakTbl cobbiTuM (Transaction daKkTbl CHUIMKOB COCTOSIHUM O6BEKTOB 3a ®dakTbl UTOroBbIX CHAMKOB cocTosiHumn (Accumulating Snapshot Fact
-~ facts). Mpumep: TenedoHHbIN perynsapHo NoBTOPSiEMbIN Nepuog BpeMmeHn  Tables) - ncnonbdyetcsa gnsg onmcaHus npoueccos, KOTOPbIE UMEIOT

3BOHOK, CHATWE OEHEr CO (Periodic Snapshot facts). Noaxoant ans onpegeneHHoe Havyano 1 KOHeL, Taknux Kak BbINOIHEHWE 3aKasa,

cyeTa, Nnpogaxa ToBapa OTCNEXMBAHUS OOMTOCPOYHbIX NPOLLECCOB, 06paboTka 3asBOK N OOMbLUMHCTBO pabounx NpoLeccoB. HakonneHHbIn
Takux Kak 6aHKOBCKME cyeTa n gpyrme CHUMOK HE NOAXoauT ANs ANNTENbHbIX HEMPEPbIBHbIX MPOLLECCOB, Taknx
dopmMbl PHAHCOBOM OTYETHOCTU. OObIYHO Kak oTCnexvBaHne 6aHKOBCKMX CYETOB UMM ONMMUCaHNE HEMPEPbIBHbIX
nepruoaoM Takmx CHUMKOB SIBNSETCS — NPOU3BOACTBEHHbIX MPOLLECCOB.
mMecsu,

Sales Transaction Fact Table

Order Date (FK) |

Total PayPal Withdrawals (fact)

Terms Discount Amount (fact)

Calandar Date (FK) — Reporting Month (FK) Requested Ship Date (FK)
Product {FK} — Account (FK) Actual Ship Date (FK)
Cash Register (FK) —2> Branch (FK) Delivery Date (FK) g;s:;ag?ard
Customer (FK) — Household (FK) Last Payment Date (FK)
o om0 — Endiog Beanco ac) Sotturas Daie (30
= Change in Balance (fact)
Price Zone (FK) — Average Daily Balance (fac) Warehouse (FK)
Promadicnal Discount (FK) — - Customer (FK)
Transaction Type (FK) > Number of Deposits (o) Product (FK)
Payment Type (FK) . Total of Deposits (fact) Promotion (FK)
Ticket Mumber (DD) Number of Withdrawal (fact) Payment Terms (FK)
Line Number {DD) Total of Withdrawals (fact) Order Number (DD)
Time of Day {SQL Date-Time) Total of Penalties (fact) Shipment Invoice Number (DD)
Sales Quanlily (fact) Total Interest Paid into (fact) Line Number (DD)
Mat Sales Dollar amount (fact) Daily Average Backup Reserve amount (fact) E:::::::::I::LTGSTEL}
Discount Diailar amount {fact) Number of ATM Withdrawals (fact) Mot involoe Amount (lact)
Cost Dollar amount (act) Number Foreign System ATM Withdrawal (fact) Amount Pad (iact
Gross Profit Dollar amount (act) Number PayPal Withdrawals (fact) Amount Flofunded (iac)
Tax Dallar amaount (fact)




MHoromepHbie 6a3bl gaHHbiXx (MOLAP). PocTtenekom
Mogenb runepky6a.

MOLAP MHoromepHbie 6a3bl gaHHbIx (MDB) paccmaTtpuBatoT gaHHble Kak Kybbl, KOTOpble
ABNAIOTCH OOO6LWEHNEM INEKTPOHHbIX TabnuL, Ha Niob6oe YMCcno namepenmn. Kpome toro,
KyObl NOAAEPXNBAIOT NEpapPXUIO n3MepeHni n dopmyn 6e3 gyonmpoBaHns nx

onpegeneHnn. Habop COOTBETCTBYIOLLMX KyOOB COCTaBASET MHOrTOMEPHYIO 6a3y AaHHbIX

=
=7 Query - (nnn xpaHmnuwe aaHHbIX). Kybamm nerko ynpaensaTb, OOaBASS HOBbIE 3HAYEHMUS
—T %‘ﬂ | —= namepeHnin. Kpome Toro takme cmctemMbl 6a3 gaHHbIX MO3BOASAIOT NPON3BOANTL aHanns rno
Periodic I IH I 7
osd Y | N = CMOXHbIM MepPapXnaM N3MepPEeHNN.

Warehouse Server user

OCHOBHbIMU MOHATUAMM MHOFOMepHOVI Moaenn OaHHbIX ABNAIOTCA: MHoromepHblie 6a3bl AaHHbIX MO3BOMAIT NPOM3BOANTL BbICTPbIE

‘['Mnepky6 paHHbIx (Data Hypercube) cpesbl, PUIbTPbLI 1 arperaunn Hag, faHHbIMKU runepkyo6a.
'|/|3MepeHl/Ie (DlmenSIOn) Iune pryd gaHbx (Data Hypercube) Wameperus (Dimensions)
. il W emb
MeT[(I/I (Memders) \ % " MetwMerers)
*Auenka (Cell) Iy S
*Mepa (Measure) ma3 4
m33 N)
00 y
Q.
mit| Xy | Xom | Ao ‘8
Product Mgr.View 5 Regional Mgr-View
m2l | Kim | Ao | om _ 4 SALES
X _Jv. — > ; /
wot| ol | X Y X [ CTIME
Avefka (Cell)

&
\ Mepa (Walue, Measure)

MycTan Aaqeirka (Empty Cell)

Financial Mgr.View Ad Hoc View




NMpoekTnposaHme mopenu pgaHHbix (Data Warehouse Bus

Architecture). LLinHa paHHbIX XpaHnnuwa.

| Purchase Orders

, 8 /3 6%% %
FEPRRNN

Store Inventory

T & e e e e

[ Store Sales \
{,-L ' Jv[' & \. h »
;;L S SRR
’ / l \ \

Warehouse Vendor

Date Product Store Promotion Shipper

LLInHa paHHbIX — apXMTEKTYpa COBMECTHOIO MCMNOb30BaHMS
N3MEPEHNN BUTPUHAMW OAHHbIX.

MaTpuua WnHbI NTOMOraeT apXnTeKTopy BU3yann3mpoBaTh,
Kakue n3MepeHnss COBMECTHO MCMONb3YIOTCS NN

COOTBETCTBYIOT Pa3fiMyHbIM BUTPUHAM AaHHbIX B
XPaHUNMLWE OaHHbIX.

COMMON DIMENSIONS

PocTtenekom

g L
e/ 8] /54§
s/ F/E/2/F/§)F

BUSINESS PROCESSES =] a, = & a o iy
Issue Purchase Orders X X X

Receive Warehouse Deliveries X X H X
Warehouse Inventory ¥ X X

Receive Store Deliveries X X X X X
Store Inventory X X X

Retail Sales K * X X
Retail Sales Forecast ¥ ¥ X

Retail Promotion Tracking X X X

Customer Returns X X X X
Returns to Vendor X X x X
Frequent Shopper Sign-Ups ¥ X X




PocTtenekom

"TMpaBuna MHoromepHoro moaenupoBaHusa R. Kimball.

e 3arpyxaTb B MHOrOMEPHbIE CTPYKTYpPbl AeTalnbHbl€ JaHHbIE.

 CTpOounTb MHOFOMEPHYIO MOAEeNb BOKPYr MPOU3BOACTBEHHbIX OM3HEC-NPOLECCOB.

* Tabnuua pakToB AONXKHA UMETL CBA3b C TAabNMLEN padMepHOCTEN BPEMEHMN.

« Pasmewartb B Tabnnuax ¢akToB AaHHbIE OAMHAKOBOW rPaHYNSPHOCTU UK YPOBHSA AeTannsaumn.

* V3b6aBnaTbcs B Tabnuuax ¢akToB OT OTHOLWEHUN MHOMME-KO-MHOI M.

* V36aBnaTbCs OT OTHOLWEHN MHOIMEe-K-OgHOMY MeXay Tabnnuamm pasmepHOCTEN.

« XpaHuTb B Tabnuuax pasMmepHOCTEN 3arofioBKM Ang OTYETOB U 06nacTm 3Ha4YeHun ona GunbTPOB..

* Vicnonb3oBaTb B Tabnumuax pasMepHOCTEN CYPPOraTHbIN KIItou.

« CospaBaTb cornacoBaHHble Pa3MEPHOCTM A9 MHTErpaunm gaHHbIX B MacliTabax npeanpuaTms.

* HenpepbIBHO COOTHOCUTL TPeboBaHNSA C AENCTBUTENBHOCTbIO, YTOObLI NPeaoCTaBUTb GU3HEC
nonb3oBatensamm noaxoasawmmn DW/BI-MHCTPYMEHT, MOMOraioLwmMn UM MPUHUMAaTb PELLEHNSI.



CpaBHeHUe KOHUEeNnuun Nno xapakTepmcTtmkam

XapakTepucTuku

NMopnep>xka NPUHATUA pPeLLUEHNS

Tpe6oBaHus K 06bEegNHEHNIO
AaHHbIX

CTpyKkTypa AaHHbIX

Dimensional data warehouse
(Panbd Knumbonn / Ralph Kimball)

TakTnyeckas

NHaneuayanbHble 6GU3HeC
TpeboBaHus

KPI, namepenmns adppekTnBHOCTH
©unaHeca, scorecards

anIMeHVIMOCTb K NBMEHYUBOCTU [1OCTAaTOYHO CTabunbHble

AaHHbIX MICTOYHUKOB

TpeboBaHusa K pasmepy
KOMMNEeTEHTHOW KOMaHAbI

Bpemsa nonyyeHus pesynbtaTa

CToumMocCTb NOCTPOEHUSA

NCTOYHUKMA
Hebonblaa komaHaa

Hy>xeH 6bICTpbIn pe3ynbTaT, napa
MecaLEB

Hu3kne nepBoHavanbHble 3aTpaTbl

Enterprise data warehouse (+CIF +DW 2.0)
(Bunn MumoH / Bill Inmon)

CrpaTternyeckas

O6begmHeHme Ha 6ase egnHOro WnpoKoro Habopa
N3MEPEHUN N NX INEMEHTOB

PasnunyHble nogxonbl K OpraHn3aunmn gaHHbIX B
3aBMCUMOCTM OT Bu3Hec noTpebHocTen. Kak B
Bnae o6beKTOB ONUCHIBAOWMX NPEAMETHYIO
o0nacTb N UMEKOLLNE CNOXHYIO CUCTEMY
B3aMMOCBS3€eN, Tak N OOBbEKTbI BLICTPOEHHbIE B
BUOE CUCTEMbI NOKa3aTenen u USMepeHun.

Bonblioe KonMyecTBo M3MEHEHUN HA NCTOYHUKAX

Bonbwaga komaHpa

MOXHO NoTpaTUTb NON roga-rod Ans nonyyeHus
pesynbTaTa

Bbicokne nepBoOHa4vasnbHble 3aTpaThl



A apxutekTypa [04/2014]

Nambpa (A ) apxutekTypa — KoHuenuusa coveTaHus Big Data n Real-time aHanuTuku, koTopas MoXeT 6bITb NPUMEHEHA K
XpaHunuam gaHHbIX

NmeeT CTPYKTYpY, COCTOSILLYIO U3 TPEX YPOBHEMW:
* [lakeTHbIN YPOBEHDb — aPXMB CbIPbIX UICTOPUYECKMX JAaHHbIX
*  CepBUCHbIN YPOBEHb - MHOEKCMPYET NakeTbl U 06pabaTtbiBaeT Pe3ynbTaTbl BbIYNCIEHUN

*  YpOBEHb YCKOPEHUS — OTBEYaAET 3a 00paboTKy AaHHbIX, NOCTYMNatoWmX B CUCTEMY B peanbHOM BpeMeEHN
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Kappa apxutektypa [07/2014]

Kappa apxutekTypa — KOHuenuus noToOYHON 06paboTkM AaHHbIX B peanbHOM BPpeEMEHN U NOCTOSHHaa NOBTOpHaa obpaboTka
Ha OOQHOM ABWXKE.

UmeeT cTpyKTYypy, COCTOSALLYIO N3 ABYX YPOBHEMN:
* CepBUCHbIN YPOBEHb

*  YpoBeHb 06paboTkn B peanbHOM BPEMEHU
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PocTtenekom

"Tipo6nemaTrka NOCTPOEHUSA XPaHUINLL, AAHHDIX.

« CBoeBpemeHHbIn nepexopn ot QuickWin peweHus k Enterprise

* TpeboBaHMs K YCKOPEHUNIO YaCTOTbl O6HOBMEHMS AaHHbIX (OT batch no pernameHTy oo real time)

* [lpoekTnpoBaHne macwtabnpyemom mogenmu

« (ObcnepoBaHne CUCTEM UCTOYHMKOB (COOp TpeboBaHU NPW NOAKAKYEHUN CUCTEMDI U
npodunnmpoBaHme)

*  M3meHsowmecs bUsHec-npoLeccsl

* VIameHsowmeca MeTOANKN pacyeTa nokasatenem oT4eTHOCTH

* HekayecTBEHHOE OOKYMEHTMPOBaAHNE MOLENU OaHHbBIX M anrOpUTMOB Npeobpas3oBaHnm

*  QPusmyeckas MogeNb AaHHbIX OOMKHA YYNTbIBaTb cneundunky nnatPopmbl XpaHeHUs n ob6paboTku
OaHHbIX
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