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ETL for fact tables.

ETL for dimension tables.

Write procedures for all data loads.

Organize data staging area and test tools.

Plan for aggregate tables.

Determine data transformation and cleansing rules.

Establish comprehensive data extraction rules.

Prepare data mapping for target data elements from sources.

Determine all the data sources, both internal and external.

Determine all the target data needed in the data warehouse.
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SOURCE SOURCE IDENTIFICATION PROCESS TARGET

. Lifl euch.data item of- PRODUCT
metrics or facts needed for DATA
analysis in fact tables.
Order Processing * List each dimension
attribute from all CUSTOMER
@ dimensions.
* For each target data item,
Customer find the source system and TR
% . . ata 1
< > source data item.
CHANNEL DATA
o If ther(? are multiple
Product sources for one data element,
o choose the preferred source.
e d DISPOSITION
* Identify multiple source DATA
T fields for a single target field
Delivery Contracts . T ‘
? and form consolidation rules.
—
* Identify single source field TIME
. J for multiple target fields and DATA
Shipment Tracking establish splitting rules.

¢ Ascertain default values. ORDER
* Inspect source data for METRICS

missing values.
Inventory Management =
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VALUES OF ATTRIBUTES AS STORED IN

EXAMPLES OF ATTRIBUTES QPERATIONAL SYSTEMS AT DIFFERENT DATES

Storing Current Value

Attribute: Customer’s State of Residence

6/1/2008  Value: OH

9/15/2008 Changed to CA
1/22/2009 Changed to NY
3/1/2009  Changed to NJ

6/1/2008

9/15/2008

1/22/2009

3/1/2009

Storing Periodic Status

Attribute: Status of Property consigned
to an auction house for sale. 6/1/2008

6/1/2008  Value: RE

(property receipted)

9/15/2008 Changed to ES
(value estimated)

Y
N

6/1/2008 RE

9/15/2008

Y
N

6/1/2008 RE
9/15/2008 ES

1/22/2009

Y
N

6/1/2008 RE
9/15/2008 ES

3/1/2009

Y
N

6/1/2008 RE
9/15/2008 ES

1/22/2009 AS
3/1/2009 SL

N

1/22/2009 AS

N 4

1/22/2009 Changed to AS
(assigned to auction)

3/1/2009  Changed to SL
(property sold)

D N
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maaﬁﬂéﬂ'agmwuﬁuﬁ (Immediate Data Extraction)
A Y Y] A a &£ A v ~ a A o A %
Ao ﬂ?ﬁﬁﬂ(ﬂﬁﬂaiﬂaLL‘U‘UVI‘LWI'NVWI"U5Lﬂﬂ"U‘uLﬂJ@LW]aﬂﬂ@iﬂaﬂJﬂ'ﬁLWﬂJ‘Vﬁ@Vﬂﬂ'ﬁL‘UaEJuLL‘Uaﬂ“U@iqua

lngnmsanadayaiuuyiuyaeiiagdisn1sinau 3 wuu fell (Wanaragui 8-6)

SOURCE DATABASES

Transaction
SOURCE v/ bl;}l)g
OPERATIONAL Source 1les
SYSTEMS Data
o OPTION 1:
Trigger
Programs Capture through
transaction logs
DBMS

Extract

Files from
Source ” .
Systems Output Files OPTION 2:
of Trigger | Capture through

OPTION 3: Programs | database triggers
Capture in source

applications AREP\

AG\NG
A ST
DAT

5UN 8-6 Madenlunsanadoyanuuviui
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mmnwa.ya?ma?manZWawaqngaya (Capture through Transaction Logs)
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nsnszviiugiudeya lneniseudenivdainsyuudnnisgiudeyatuazliiilinisvinuvesssuy

185



o a a X P @ X 3 1 =~ Ay = [ < v [ 1Y
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N3y fakandlusun 8-7

SOURCE

OPERATIONAL [€

Transaction
Log
Files

\ 4

SYSTEMS Source -
Data
DBMS
Log Transaction
Manager
REPLICATION
Transactions stored in

Data Staging Area

U7 8-7 mianadayalagldnsinanindeyasauiunislddentng
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® syymIINAINUnaITeyanldTAuTeyaiisfeInamin
o szyuazmmualnalmungves staging area
o adnswenleasznintamsadeyaiazinailmung

® SzUlvuANIYINGN

186



®  AUUARNITILIANAIUSUNTEUIUNTTVINGN

®  YN1TMIANULANATINYITONATIFBINITAINEADNING

Y

e dgloutayanaiuiseadaldaindenindlduiudimaneglu staging  area

®  ATIABUANIUYNABIVBINTTENELOUTRYA
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Aauandlugun 8-8 Feanunsnaduteeazidunlanall
nsanadayalneldiayaiuuaziaal (Capture Based on Date and Time Stamp)
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v Y = g . .
n1sanndayalaenisiseusiieulna (Capture by Comparing Files)
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(SOURCE DATABASES)
SOURCE N~

OPERATIONAL ™

Today’s

SYSTEMS Source Extract
Data
DBMS Yesterday’s
EXTRACT Extract
PROGRAMS FILE
COMPARISON
OPTION 1: PROGRAMS
Extract
Capture based on | Files based
date and time on file OPTION 2:
Extract stamp comparison
Files based ) P Capture l;_y
on time- comparing files
samp___ ~~ NG ARER
A

sU# 8-8 AddmiuaiadayauuusaLian

UseAnsnmveensanndayadsnieg (Evaluation of the Techniques)

AN L5lansuiaislunisaindeyanaieisaieiu o1y

o nsafndeyafiilu “static data”
[ Ya L3

o nsadndeyalaglidenlidues DBMS

o msainteyalagldlusunsunsnines

e nsanadeyalrunisilsulsunsuiiedanisivteyaluirasdoya

o nsafndeyalaglideyaiunaziia

o msainteyalnenisiuTeuiieulg

(% [
LY v v 1 [ RY)

NNIFTmuT1eU urazdslunisadedeyaniived-derdeninaiu (Fauansluguil 8-9) datu

Weaisiihnisesniuuiliidunisaiadeyaannszuunsaiiiuaiy 1sasdesianisnisaiadeyali
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wangAuanmadeswesszuuMIMRuOUsuvaoyaiinaziesdnnis Tnsazdesdflafianis
Tindnensviomainuanunasteyalitiesiian safsmnuenieuazalddelunsaieileity
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Capture of static data

Capture in source applications

Good flexibility for capture specifications.
Performance of source systems not affected.
No revisions to existing applications.

Can be used on legacy systems.

Can be used on file-oriented systems.
Vendor products are used. No internal costs.

Good flexibility for capture specifications.
Performance of source systems affected a bit.
Major revisions to existing applications.

Can be used on most legacy systems.

Can be used on file-oriented systems.

High internal costs because of in-house work.

Capture through transaction logs

Capture based on date and time stamp

Not much flexibility for capture specifications.

Performance of source systems not affected.
No revisions to existing applications.

Can be used on most legacy systems.
Cannot be used on file-oriented systems.
Vendor products are used. No internal costs.

Good flexibility for capture specifications.
Performance of source systems not affected.
Major revisions to existing applications likely.
Cannot be used on most legacy systems.

Can be used on file-oriented systems.

Vendor products may be used.

Capture through database triggers

Capture by comparing files

Not much flexibility for capture specifications.

Performance of source systems affected a bit.
No revisions to existing applications.

Cannot be used on most legacy systems.
Cannot be used on file-oriented systems.
Vendor products are used. No internal costs.

Good flexibility for capture specifications.
Performance of source systems not affected.
No revisions to existing applications.

May be used on legacy systems.

May be used on file-oriented systems.
Vendor products are used. No internal costs.
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lardunisiasuulatoyarzfoseaniuuiasiiudayalatneliluumend wassesdnneadunis

ALATNYUUAIAANY

1 1 %4 % v Y
nseneloudeyaludnasdoya

mameloudayasnidunissuiendeyanarinlannuidoyauwazyinnisiuasuuaideyaue

Tnulilundsdoya nsteloudeyatuanunsailinansdsduinazisonnisaieloudeyain n1suse
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gdlivaya (applying the data) n1slvandaya (loading the data) wazn1svinlvdeyainiuantv

¥
Y A

(refreshing the data) ?fqmmsaa%mﬂm'nﬂlmmu

® Initial load fio manegloudoyannunasdeyalufindsoyansausn

® Incremental load Ao Msiinteyaiinisiasunlaningadsteyastseiommaiiudi
Fuludnvaefiidusseyy

® Full refresh fla nsaudeyaiaunoonannadstoya udvinisineloudoyaiiauaninl

adlUlundadaya Fennsaeleuteyalniavivilouiun1sih initial load 8naATimile

Tunslnandoyaiiidadsteyaluusazadienafifeyaiidioshnisdeloududiuuun 4
Fumglildnalumsdisleudeyareutiann dudielfldidadofinnaavesnislinuadsdoya
Hauaszuummhnmslaadsdoyaseninmsmeleudeya ddlunisinantoyatdummsmtaaiani
wanzauddlidimanszuusieglindsdoya lunsinandeyadivuinvesdoyaiisuiumnisietsss
finnsaniazutsdiuveansaelouteyasenduduiiinamansgdn ez ldldinaludelen
luusiazadetionas nsudsdrmasnsdieleutoyaiidefedanste fo (1) 191e19azanunsavhnmsne
Toudegyauuurunuld (loads in parallel) wag (2) ts1e19vzanunsavinsdrsesdoyaludiuilallaly
Mnadsdeyald (back up data in data warehouse) wdwhnsaeloudeyadudugigadstoya
¢ ddlunsTuandeyaluniazedunliannsaeaziunaifldlunisdieloudeyald Insianizesng

5901991 initial load wag full refresh

TunsdreTouteya ionaaglildvhnisdeleudeyadniamnadaly mstieleusanasa
niliqding fact table vasndsdoyan1afitymiiniu eaan concatenated key onain uagl
AonARDIy dimension tables iiioiAnteRanarnlunisdelondoyaifintu isdndudeasion
nszuIunsdmiuianisiuisanesadibignivandngadedeya wazmsiiunudmivnisusedu
ANNINYRINTITINElauTaya UBNINNAUYNABILALAINANYTHVRINITINanteyauds Sulllady
wilsiddngun fe nsidenislunsiielouteyaiitasdeaenadesiuaniiinenssuvesndedoya
Judunuula 1w n3dldl staging area uazguteyavesadstoyasgluidsniiesifedtu 1519za1nsa
deleudeyaldlnensslngliidonarlunmsdeleudeyaun usdmsunsddug 1s1azfenihnisiden
Wlunisdreleudoyainazdsdoyanislasening web, FTP, uag database link Feusiazdsld
bandwidth Liwihiu dansanelewdeyaiinisld bandwidth Aeudisnniseasesussendldnisiu
datoya (data compression) Litaese (lunsdif staging area wargiudeyaliliegluidsnines

Wennu N5l database link agdiusgleviiunn)
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a ) VvV
wallalun1suszgnalddaya
o A ! v v 1Y ' 1% aa Y ) N Yy Y] as Yy
ANANATINLAIVINAU ﬂ’]iiﬂEJI@UGUBJ{IJGVIUEJSJI%ﬂu&Lu{jQ@UU‘USﬂagﬂﬂﬁﬂu 319 IWLLW 1)
Initial Load, 2) Incremental Load wag 3) Full Refresh ?z'mwiaf;%%gﬂL‘%sjﬂiﬂumamiaiﬁ%a
Y a ' v o o A v ' v I A a a a Y
ANNITLLINADUNLLANHINAU @QUULW@IViﬂWiﬂWEJI@USUSHaL“LJUI"LJ@EJN@J“LJiSﬁVIﬁﬂ’]W iJﬂ'J’]iJQﬂG]’EN e

annsidauvesdeya en1saneleudeyanisazdesUssandltinalladadaluil (Lansisgun 8-11)

Load
inAdadeyaiinnsratvung (target table) Mvgyinisangloudeyasguaiuazlumsaiull
Toyany N1591191U40935 Load  agyinsanadeyanieguazarelowteyalmaiidnlulumss weilu

aa v A v Y BN v ° v " v o
nsfifinnseteyaiflogudlififeyasgnouniazvinisivandeyalmidnluviug

Append

dadstoyatimaadmnefiagyhmsieleudeyasguiuazlumaiidoyasgiounds ns
Append aihnsineloudeyaiingmasiulaglbifidouly uidnsdinseiideyaidesnisdnelou
otudn (@eyat) inannsndeninsufdiesdls sewiafindoyadamadmnelnsgonlid
nsifuresdeyaniolidosinmaifiudeyalmignsaieonidoyaeguduasninisaning
dndou
Destructive Merge

LY [ v

aAgNAN (Primary key) vaasArasalnifiazitn1saeleudeyanseiuAgvanvestoyaind
aguadlums1amang Destructive Merge agvin1sdnandayaisanesandagudandriuisanasa

Tainazyinisanglou widusaresaluididdvanligriusanesalagneglumsiadimuneasyinnig

dngloudeyaingnisna

Constructive Merge
aAgnAN (Primary key) vaasprasalnifiazitn1saeleudeyanseiuAdvanvestoyaid
aguadtunsatnine Constructive Merge agyinnisiiutayaiinlumsely wdvihnisaneleu

v

Toyalniidngnisne wasviasesmneliiudeyalninvinisanelewindudeyaiinunudeyani
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DATA
STAGING

DATA
STAGING

DATA
STAGING

Constructive

DATA
STAGING

Merge Merge

[ "

E Key Data ll(lely g;;;‘PP Key Data Key Data

. 555 PPPPP 123 PPEPP 123 PPPPP

@ (666 QQQQ
777 HHHH ___

-

& Key Data Key Data
123 AAAAA 123 AAAAA*
234 BBBBB 123 PPPPP
345 CCCCC 234  BBBBB
N 345 CCCCC

N 4

JUT 8-11 mallan1suszandlddaya

N s lensuaadslunsyssendldteyaiuadetoya 31nTlUl1a80IRAN TN

vannsatdisaquldiuusiaselinveinisaeloudeyaliotals

Initial Load

Tunsvh nitial load  dusnanansnvhnsareloudeyaldnisluafafen tsazanunsold
3815 load lunisaneleudeyalilaense wadis1viin1suua Initial load eanidunisvineumanss)
A¥ai3aedodldiBn1s load Tumsmeleudeyaniausnudald38n1s append lunisdreloudoyanss
FaqlU aann1sfisshnisuds Initial load sendunisyhaumanegads LLamﬂiﬁLﬁu’jﬁaaﬂaﬁéfmﬁw
msmeloudeyatuiisiuaunn fadu nisadredai (indexes) ¥09 Initial load agldinanAeudnann
sesaziositunsaddsiinountsaieloudeya wlelinmslnanduanuisaiienuldegnasns

niuAeerinsAviTunlmifenisaneleutoyaiasadu

Incremental Loads

Tuvangquonndiedueraiimiuiudsuutanintuluwdstoyn o 9aanamisg dausens
Fududoafuinnamemaudsulasiugliluadsteys frdrsnandudunisesidudn viof
FraaignsweglunisivSouiisuszninedeyaitaviirunluiuazdeyanifegianlundedeya
Constructive Merge anagnlélumsteloutoya 4sisnstazannsotisluniafuinumdisng

vaansiasuwlasdeya witunsiindeyalu dimension table iin1swasuudatetatisanasad
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|alldalo’ v

gninvegluadsdoyanisazgnunuiiieisanesafiasidiun v idAdndnaseiu dadusiaasld
Destructive Merge Tun1saneloudeya laeiin1saieleuteyalag Destructive Merge Wuagldaula

[y A v A v J M va o w a o
funneseidudwingladeteyainqldlatinudAglunenndndu

Full Refresh

Flunsareleudeyaveanisin Full Refresh Aaginilouduisaldlu Initial load efFoagly
35 Load uay Append Tunsaneleudeya mavinuazizuainnsavdeyasenanasslundsteya
fou 91ntuldnng Load iileviiniseneleudeyaiingdeyalnonss usdnisdneloudoyadinisuts

drunsvhaueeniluraneass 15198vins1diEn1s Load Wisvinisanaleudeyaluasausn a1t

Tupswioqlufagldiznis Append lumsinandeyaiindedstoya

1 1% v 1 . .
n'rsm&liausuagalfu'lq Dimension table
Dimension  table ﬁgﬂlﬁua&ﬂuﬂﬁﬁmﬂa 9199 customer  dimension,  product

<

Tun1n317n0g (measurement) 819119 sales wag

a

dimension wag time dimension agilLen30aiil
costs Teyawailiiudeyaiiaenndostudeyafignifivlfluundsdoya lunsadndeoya isaedos
vhnsaneleudeyaanunasteyaiing dimension table 93313 2 Fserude 1) nsvii Initial
loading VBINITIANNE) LAz 2) miﬂizqnm‘l%’%’aagaﬁﬁmnﬂ?iauuﬂaq (applying change) N&0435
fldnandreudafidaniadadeddyfinsndudesiansanfeniuaenndessusenirbdvense
nosmaInunaTeyauasAdvausanasaluaditoya sersiismsuiuiinsldldldAduaasanasa
Mnundsdoyaluiduddvesteyalundedoya iosanddueusanesaluunasdoyasialsifiniig
auysoiiiome fudlaiswinsadndeyaanuvdsiayauda inasfesadassuudmiunsaineds
usnlvsidmsulfluadsdoyade lun1svi Initial load uazmslanadsren 1U Advossaaeinain
uwidideyaardesgnilisulassruumsainsfddniuadafeyanou Ssnsdsuidenseglutuney

maasuwlasteyavserlussuuiasn@uunlasansidula

JU7 8-12 \unsuanatisduneunisangleudeyaifinisiasuudasdng dimension table

= o 1 [ [J a A 2 & o a
FINI1TNNUILHUINTNIUDBNUUY 3 YUA AB Typel, Type2 Wag Type3 f94UUABUNITAUUINY

& o & 1 A v (% = a 1 v v . .
¥4 3 Azgnnspyindeilledeyavnunasteyaiinisiudsundadlinsaiuteyaluy dimension table
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Source System
data changes
for dimensions

Transform and prepare for
loading in Staging area

A

y

Determine if rows exist for
this surrogate key

}

PART OF Matches
LOAD Match changed values with exactly? YES NO
PROCESS existing dimension values ~ ACTION
Matches
exactly? NO
A 4
TYPE 1 TYPE 2 TYPE 3
Overwrite Create a new Push down changed value to
old value dimension record “old” attribute field

sUT 8- 12 msenelaudayalliaiindnuuisundaiinduiu dimension tables

nsanglaudayaitng Fact Tables

lun1sangloudeyaidng fact table NFmilsNzdosiarsunne Advanves fact table

(Primary key of fact table) agiinannn1si3essiaiuvaafgnanvas dimension tables Mgkl

arawinisangleudeyaiing dimension table naw ualdersyiNsanglouteyaiingusiag fact

table lngnaunaziinn1saeleudeyausazisanasnInurastayaing fact table 15192ABYINNT

asRduanliiiuisanesatiug neunisivandoyaiing fact table zilipdnduninunensdl

¥ wa sal & L3 1 ] o v Y
o szydeyanislsyiimaninidulstleviuavirauladmiuadedeya

a 4

o MuuaLazUTULINgNATINNNgIAaTgnanneeni

Y

e LAudayanisnsideunadiiieriinisasienisitenlesnduludissuunisaniineu

® AU surrogate key 984 fact table

o JFuusaillemlu fact table

e avuwlatlassaiatoya
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Fodaunalunisaelouteyaitng fact table WUy incremental loads difasialuil

® NsaiAteyaLUU incremental &5 fact table
o Usznaulume transaction T
O Usznaulume transaction ANseNANTaYa

O 14 database transaction log dmsunisiivdoya

® n13g7glaudauARUY incremental @MU fact table
o vhnstvanteyavesanyilulula
o Tdnsuvsdunarnisiaviiiige

O Uszgnaldnisyiaruiuurunulunisyieu

ANSEAUAILAEINISNI9IUNN “Biuea” WU “Dusai”

v Y I

“Buoail” Wunszurumsadadeyasrnunasdeyandiviinisaielouteyaiiigaddoya
Wufeiu “Biiuea” uduandefufiddureanszurunslumaiieu mahauvesdueatiazisu
Mnnsafndeyaanunasioya udraeleudeyaiirgadstoyalaenss Inevinnnsifvdeyalid
RDBMS (Relational DataBase Management Systems) ¥83Ada7oya Mntuazinsiasundas

Joyanigniiulilu ROBMS vnegaisiaziinnisanelendeyanislurdsdeyaiiieldnu seasidenves

nsviauvesdueaiiaraunsauandlanagui 8-13

Source Data ELT Data Warehouse

(CHierarchy ) Hierarchy
’ Extract ‘ ‘ Load ’ }—; Source
Data
| remstom | oo cument s
Hierarchy —I
Application
Hierarchy Load Hierarchy

Load Data Table
Transaction Load Transaction
Load Data Table

II fctive & Current Dala“
Transaction 1

‘ { Extract ’ TransacFl()n ‘ Load ‘ }—b Source
Source Data

Data

Application

gﬂﬁ 8-13 #18819N15%1191U84 ELT (Extract-Load-Transform)
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WeTUIWANaI Tz laflesitudfiweaisliaudAgysonsvinnuresriitoya
eFUIBWAHATIINTImVR Tl dudTweadsldialunsvinuRsutiwn
wwuRlunisaindeyaduseisls

9905U1EIAULANA1sEINensluazllld staging area dwsunisana wWasuwlawway

I 4

dneloudayaiingadstey
wodueRfudnuuzvesteyaiinnuluszuunsAduny
eNAIRLIsluNTaindaya og1etios 2 35
eBUBIMANANITYesAs A ST AR NS T
wszyfstgmitinmulunssadeyaddnetu sudasmauidgm

wenimegeilndunsfsunanlisugudeun sgntey 5 faidu

10. 299TUNYANTYINIIULAZAMULANAINTEIING initial load, incremental load wag full refresh

;Y

11. aseduedediuislunsuszgndlddeyalunsdaiudeyaniideiu 4 35
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