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DW Architecture 1 (basic)
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DW Architecture 2
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DW Architecture 3
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Allegro DW

C. Maar, R. Kudlinski: Allegro on the way from XLS based controlling to a modern BI
environment. National conference on Data Warehousing and Business Intelligence,
Warsaw, 2008
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DW Architecture 4
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Large DW Architectures

2 # data sources: 100 - 200

2 Fact table: nn * 10° rows

2 Facttable: n TB

2 Multiple relational DWs in an organization
= DW size: nn TB

2 Multiple data marts

2 n *¥103to nn * 103 ETL workflows
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DW Architecture 5: ELT (ELTL)
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ELT Architecture

2 Performance
* data stored in a DB = processing by means of: SQL,
PL/SQL, SQL PL, Transact SQL
» data moved in DB buffer = native environment
* advanced query optimization offered by DBMS
= single server for ELT and HD = heavier workload
2 Functionality
» data provenance
= drill through
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ETL vs. ELT (experiment 1)

< Data sources
* topic: Internet auctions
= storage:
¢ Oraclel1g (Object-Relational model)
e MySQL
¢ PostgreSQL
o XML

< Data warehouse: Oraclellg

© Robert Wrembel (Poznan University of Technology, Poland) 12



ETL vs. ELT (experiment 1)

< DW schema

ELT.CITES ELTREGIONS
P ooiTn HUNEBER P REGIONID HUMEER e T
CITYNAME  VARCHARZ (30 BYTE) REGIONNAME  VARCHARZ (30 BTTE) F T COUNTRVID HUMEER
F  REGIONID NUWBER [> — —mF  countevin NUMEER > - * COUNTRVMAME _ VARCHARZ (30 EYTE)
& PI_CITIES (CITVID) (&= PK_REGIONS (REGION & FK_COUNTRIES (COUNTRYID)
T aAvS o PI_CITIES (€ITVID) & PK_REGIONS (RESIONID) » PK_COUNTRIES (COUNTRYID)
P - oaten NULIBER %
DAYNAME  VARCHAR2 (15 BYTE)
F MONTHID  NUMBER
RANH OUHED ELT.AUCTIONS ECERaEnE
[ PR_DAYS (DATED) Y= - uscrio NUMBER
~ INEEAEEa USERNAME  WARGHARZ (30 BYTE)
PK_DAYS (DATEID) 2)
. e - U —F  GROUPIL  NUMBER
¥ F DATEID HUMBER &> PK_USERD (USERID)
F CITYD HUMBER @ PK_USERID (USERID)
F o PRODUCTID  HUMBER
ELTMONTHS  usero nunBER W
MONTHID  NULIBER P SOURCE VARCHARZ (30 BYTE)
FooYEARD o NuuBER le= PI_AUSTIONS (ACTIONID, SOURCE) AT
CEGRELT! (ILER - ' - P~ GROUFID UMBER
5 PK_MONTHS (MONTHID) O PK_AUCTIONS (ACTIONID, SOURCE) “ GROUPNAME _ VARCHARZ (30 BYTE)
& PK_MONTHS (MONTHID) Y |&= Fi_GROUPS (GROUPID)
¥ 1 % PK_GROUPS (GROUPID)
ELTFRODUCTS
ELT YEARS BT p— LT CATEGORIES
F " YEARID  HUNEER FRODUCTNAME  UARCKARD (50 BVTE P - CATEGORYID HUNMBER
" VEAR _ HUNBER F CATEGORYID  NUMBER I — " CATEGORYNAME  VARCHARZ (30 BYTE)
|&= PK_YEARS (VEARID) |&= PK_PRODUCTS (PRODUCTID) [ PK_CATEG ORIES (CATEGORVID)
< PK_YEARS (YEARID) @ PI_PRODUCTS (PRODUCTID) < PK_CATEGORIES (CATEGORYID)
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ETL vs. ELT (experiment 1)

< Transformations of data for:
= dimensions
= fact table

2 Tools and architectures
* ETL = Oracle Data Integrator (ODI)
+ ETL in a staging area on a separate server
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ETL vs. ELT (experiment 1)

< Tools and architectures

= ELT = ODI

¢ TL in a staging area on the same server as a DW
* ELT > ODI + materialized views (MVs)

¢ TL in a staging area on the same server as a DW
= ELT =~ stored packages (SPs)

¢ TL in a staging area on the same server as a DW
» ELT = SPs + MVs

¢ TL in a staging area on the same server as a DW
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ETL vs. ELT (experiment 1)
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ETL vs. ELT (experiment 2)

< Data source
flight and weather data in the US, from 1986 until 2008
= 6 tables in Oraclellg
< Data warehouse: Oraclellg
2 ETL/ELT: Informatica

ST SRC_D_PLANE_DATA SRC_F_FLIGHTS

== TAILNUM verchar2(20) PK TAILNUM varchar2(20) FK

STATION_ID varchar2(50) FKJ TYPE rchar2(20) ACTUALELAPSEDTIME  varchar2(20)

DATE varchar2(50) WANUFACTURER  varchar2(30 CRSELAPSEDTINE varchar2{20)

numaer IS5UE_DATE rchar2(10) ARTINE varchar2(10

ELEMENT varchar2(50 YEAR rcharz(4) ARRDELAY varcharz(2o,

DATA_VALUE varchar2(50) STATUS rchar2(20) L DEPDELAY varchar2{20)
M_FLAG varchar2(1) AIRCRAFT_TYPE  varchar2(20) ' QRIGIN varchar2(30) FK
Q_FLAG varshar2(1) ENGINE_TYPE  varchar2(20) DEST varchar2(30) FK

S_FLAG varchar2(1 MODEL varchar2(20) DISTANCE varchar2(30)

OBS_TIME varchar2(50) TAXIN varchar2(20)

TAXIOUT varchar2(20}

CANCELLED varchar2(10)

SRC_D_STATIONS CANCELLATIONCODE  varchar2(20)

[ “archar2(11) PK| DIVERTED varchar2(10)

t . ; CARRERDELAY varcharz(20)

oNGDE e ; SRC_D_AIRPORT WEATHERDELAY rchar2(20)

ELEVATION  varchar2(10) AIRPORT varchar2(0) | NASDELAY reharz(20)

WHOID oIy varchar2(50) SECURITYDELAY varchar2(20}

HAME . LONGS varchar2(50) LATEARCRAFTDELAY  varchar2(20}

SRC_D_STATES GSNFLAG  varchar2(a) COUNTRY varchar2(50) D number

CODE varchar2(2) HCNFLAG  varchar2(3) . AT varchar2(50) FLIGHTHUN varchar2(40

NANE rchar2(50) [ STATE varcharz(2) FK[ T STATE varchar2(50) FK| UNIQUEGARRIER varchar2(20

i CRSARRTINE varchar2(40

ARRTIME varchar2(40

CRSDEPTIME varchar2(40

DEPTIME varchar2(40

DAYOFWEEK varchar2(10

DAYOFMONTH Varcnarz(2o)

YEAR varchar2(40)

MONTH varcharz(zo)

ETL vs. ELT (experiment 2)

< DW schema

F_WEATRER D_CALENDAR F_FLIGRTS
number_ PK] DATE_KET number FK)
VATEEra(S0 DATE_TIWE_START aate SWH-S0URCE wEY
varchar2(1) DATE_TIME_END date oy CWH_DELETE FLAG
date DATE_UALUE varcharz(11) CHWH_VALID_FROM CWH_VALID_FRON
B e numb DAY_OF_WEEK_N number FR_ISBUE_DATE FR_TAILNUITID
FK_0B5_TINE numb DAY_OF_WEEK_DES varcharz() TAILNLI FH_DRIGINID.
STATION_ID varc DAY_OF_WEEK SDESG varcharzz) [T O TvpE F4_DEST_ID
DATE v ‘EEKEND FLAG number VANUFACTURER Al o
WELEVENT darcha2(50 WEEK_IN_HONTH_NUMBER number 5U DATE_ID
DATA_VALUE vartnar2(£0 VAN VAR NUNBER number FV\_*RF_D‘TE o
n_FLAG varsara(1) WEEK_ START DATE date ) F4_CRSARR_DATE_ID
QZFLAG rartaa() | aate Vaicharzi20) e
9_FLAG varcharz(1} ' number VODEL varchar2(20) ACTUALELAPQEDTIME
OBS_DATE_TINE date date CRSELAPSEDTINE
WYERR number aate , ARTIVE
number ' ARRDELAY
varchar2(2) DEFDELAY
varcharz(a) AT O ORIGIN
varchar2(3) CWH_ID numoer PK DEST
dats CIWH_SOURCE_KEY  VaIenarz(2o) DISTANCE
D_STATIONS date CWHZUALID_FRDI  daie TRNIN
" numoer DWH_DELETE_FLAG  varchar2(1) TRXIOUT
WH_ID number  FK] number ATA varchar2(4) CANCELLED
En I DEL?TEEFLE‘ et number ARPORT varenarz(#1) CANCELLATIONCODE
vi ¥ QUARTER_VALLE varehar2(1) oy DIVERTED
DWHVALIDFRON . ddle varcharz(2) COUNTRY CARRIERDELAY
BT\TUDE ::;z:i;::j‘;' R START_DATE date STATE_CODE varchar2(2) WEATHERDELAY
LONGITUDE .afrlla\;ﬂ; OL'HRTERﬁNDL'\TE date. SI’TE—”‘ME ‘a'l"_a‘ 2(50) NASDELAY
Ep v OAG N QUNRTER nurcer nurmser ) SECURITYCELAY
e e Y_OF_GUARTER_FLAG  number numoer t LATESIRCRAFTLELEY
e 4= _MUEER nurnoer FLIGHTHLL
NAVE varchar2(30) nurcer - AR
CSNFLAG varhar2(s) - varchar2d) UNIQUE: "
v o YEiRJ:ESCA varcharz(s) CHGUECHRAER DESS
CTATE_CODE varchar2(2) TR e ez D_MRPORT2STATIONS e e
STATE_NAME Yarhar2iz0) YEAR_END_DATE date WHID numeer PR SRRDATETIVE
DAYS IM_YEAR number  SOURCE KEY  varcharZ(s0) CEFTINE
DUHDELETE FLiG ezl
H_VALD_FROM  date
T | e number K
| s« urecRTID numoer FK
DISTANCE number
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ETL vs. ELT (experiment 2)

2 ETL = Informatica
2 ELT = Informatica (load), DB views (transform)
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ETL vs. ELT (experiment 2)

2 ETL = Informatica

2 ELT = Informatica (load), DB views (transform)
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Gartner Report: DW servers

Magic Quadrant for Data Management Solutions for Analytics
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