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MEX0l DW HO)

O Data Warehouse| AO|

= “An enterprise-structured repository of subject-oriented, time-variant, historical data used for
information retrieval and decision support. The data warehouse stores atomic and summary
data”
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Data Warehousing New Trends
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" RTE Dashboard/ _Near real-time or
Bl Portal Time-bound analysis
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Real-time monitoring

Information Data Hub
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HIOIE #5229 LiEz}

Trend towards fewer larger data warehouses

= 1GB = 50 GB = 500 GB =1 T1TB = 10 TB = 10 TB

08/2003 M 02/2005

* Source: Giga Information Group Quarterly Technology Survey, August 2003 & Winter Corp.
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HIOIE 22| &2t : &kl Ayl

DW &lHl SIS 2 Al @It XI= - 20059 Winter Top10 Award Winners

O Winter Corp.2 1Tera 0|4 73290| DW AIO|EE J|HIOZ Al T &L
At ™ MAH XIHC pw= 100TB 729 0FF ALOIE L XIXIOI .

2005 Winter TopTen Award Winners
14 September 2005

Database Size, All Environments, DW

Company/Organization S[‘li:?g:_:;? DBMS Platform Architeciure
Y ahoo! 100,386 |Oracle UNIX Centralized/'SMP
AT&T Labs Research 93,876 |Daytona UNIX Federated/'SMP
KT IT-Group 49,397 |DB2 UNIX Centralized/Cluster
AT&T Labs Research 26,713 |Daytona UNIX Federated' SMP
LGR - Cingular Wireless 25,203 |Oracle LMIX Centralized/SMP
Amazon.com 24773 |Oracle RAC  Linux Centralized/Cluster
Anonymous 19,654 |DB2 UMNIX Centralized MPP
PSS 19467 1SOL Server  Windows  Centralized/SMP
Amazon.com 18,558 JOracle RAC  Linux Centralized/Cluster
Nielsen Media Research 17,685 |Sybase 10) UNIX Centralized SMP

= " XALOI0 Eotok= I

i}ol

2ol 2005 T XA}

Source. Winter Corp.

DBMS
Vendor

Oracle
AT&T
IBM
AT&T
Oracle
Oracle
1BM
Microsoli
Oracle

Svbhase

System
Vendor

Fujitsu
Slemens

HP
[BM
Sun
HP
HP
[BM
Unisys
HP

=un

Storage
Vendor

EMC

HP
Hitachi
Sun
HP

HP
EMC
EMC
HP

EMC
CLe
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RTE 2 & =2 HMH

U Real-Time Enterprise

= DY EZ2 B S0 Sot)| Alet M2 8 240 2o ESotASLICh
= SR YRo 2Lt ZZNAS HE2te PAG F AL S SR8 LAYLIT
= 0IE A8t JtE z/dl(“Up-to-date”) £ E MSotl &Sots JIgE 2Ll

O B30l tiSols tI™d(Agility)ES 2501I| Aol TH=29 2 AIOIEE XSO = X X9lol= ESS
¢6H6I-|_I|:I.
od L]
= AAIZE 2LIEH E(Visibility) : awareness & recognition
= AlAlZE 24 (Intelligence) : decision
= AAIZE A (Speed) : action

Respond
(Faster)

Sense
(Earlier)
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JIE DW &8E AAEC2 RTE US =XNE

d OLTP + OLAP = Al =& (§= 04

= Dirty read i E2 2 015 data consistencyl 2 & =D}

4 o

v’ Data accuracy)t ERct A|AEHO AR 32 £+ QS

= T HA O

L O O

= Row-level locking® X|& £ Z ¢let &= KXot =Xl
Table-level locking2Z 1ol GIOIEH =& Al &Al HOIS0 lockO] 24 Z2A40| Ot&l [,

4>
0z

= 24 AH AIGH
T o/ 2o

v =d3i B4 SAl =°0| Otel ‘+=&E = ZMHO =Xt =°0] 0|FHMA peak timeAl &2
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of &
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X
DWE 23! Oracle 10g DBMS

rx

O Oracle 10g DBMS= X2 DW= M0l Q&= HEE /2HE A & JI24/AAIZHReal Time) HI0IE X 2l/

AUZ20|AM € E o= JAEOI| Al bw K2l Vs JIE 2212 pBMS Al SM EHZE FII HIZ0l=s 1 XE
JHXld *As UL

a0l 88A921 HI0IH H2E AT M 2 X0] MEHO| ZH|Y &, DWE S8t MZ JIs2 HE0HK %= M= DW
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DW= ¢t i3 HI0Ie Xd XA JIsS

0 Oracle 10g DBMS= DW(I| HIEA| B E|0IXI= [H%%* HIOIE M2lE {00 et HIOIS 2 JIE, d0lY
S X &= JId, Q9HI0IE A, dolu Z= H30 88 SEXc JIES ASA2EM dHNHOF 2] 0] M

S 2 5 AESE AAIHUSULL EE‘.'—‘_*, 01 &A= HIOIEHHIOI = X|X9| optimizerJ} 11 220l &= JIE H ""’*
ot YA E 8010, Al Xl= WE dsilt IEX0 pa|uole B U 2 YALICL

HEZ HIOIE2 xal

e Parallel Query

e Parallel Load (with
SQL*Loader Utility)

e Parallel DDL, DML
e Parallel Recovery
e Parallel Analyze

¢ Parallel Read from
External table

e Parallel Propagation
(Replication)
e Parallel-wise Join

e Parallel Server (with
RAC)
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DW 1=8 98t Oracle DBMS 2 J|s Y%

O HET UIOIH 7= = HANIAMO 2212 &FM

Gatewa

—— e e e e e e e e

Oracle Gateway
SQL*Loader

[CIOIEZ=& & &=H] i

SAM File FTP i

External table i
Transportable Tablespace 1 |
Change Data Capture (Streams) : |

[ GIOIH Bt ]
Merge(Upsert)
Multitable Insert
Table Function
Parallel DDL/DML

e e e e e e =

or Partition Exchange Loading

- -

[ 2=5/29 ] ‘
34 Normal Form
Multi-Dimensional Model
Materialized View
Partition table
Parallel Processing
Analytical Function

Compress /

[ dIoIH &3 ]
Oracle Designer
or

ERP
System
II"I\IIIIIII uIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIII
jmmmmm- . [CIOIE MEIME ] |
[ CIOIEl &3 ] Partition table :
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TPC-HIDW d= S HIX|Oi3)

O TPC(Transaction Processing Performance Council)= H|%d|)|
32 £2 HIOIEHHI0IA ds WXIOITE
AU (
0 2d122 TPC-HO| HI0IH 3JI1E 51X EY = 430N 19= 013011 A=UL. bW XA J|SE HIS0H]

(o] 1}
LY

20

CH 0l24St

Al =2 713 %

o122 3

) £0|, TPC-H= DWO)

T HA&=

240|011, 0242 WXIOIT ZiE JIXZ o MOl N

= —o
'u'_'é1| gBE

A o2 7-|OIL“:I._

A

Top Ten TPC-H by Performance
Version 2 Results as of 26-Jan-2006 5:02 aM [GMT]

UOF TPC-C, TPC-H, TPC-W HiX|0O}

Rank 100G < 300G 1T 3T 10T
[ —
1 MS SQL Server Oracle Oracle | racle Oracle
2005 10g R2 10g R2 10g R2 10g R2
2 IBM DB2 UDB Oracle IBM DB2 UDB Oracle IBM DB2 UDB
8.1 10g R2 8.2 10g R2 8.2
3 MS SQL Server | IBM DB2 UDB Oracle Oracle Oracle
2005 8.1 10g RAC 10g R2 10g
4 Sun Sybase IQ | IBM DB2 UDB Oracle Oracle Oracle
12.6 Single 8.2 109 109 10g
5 MS SQL Server | IBM DB2 UDB IBM DB2 UDB |IBM DB2 UDB 8.2
2005 8.2 8.2
6 Sybase IQ 12.6 Oracle MS SQL Server Oracle
SAS 10g R2 2005 109
7 IBM DB2 UDB IBM DB2 UDB MS SQL Server Oracle
8.2 8.2 2005 10g
8 IBM DB2 UDB IBM DB2 UDB MS SQL Server MS SQL Server
8.1 8.2 2005 2005
9 IBM DB2 UDB | Oracle 10G R2| IBM DB2 UDB Oracle
8.1 8.1 9i
10 IBM DB2 UDB IBM DB2 UDB | MS SQL Server | MS SQL Server
8.1 8.2 2005 2005

—
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DW &l &L ™)} XI= : Winter Corp. Top 10
SAD|E X2 "It XIs - 20054 Winter TopTen Award Winners

Source. Winter Corp.

O Winter Corp.2 1Tera 0|4 7#20| DW AIO|EE J|HICZE Al T 22T E 13 XAIOI0 GIIol= 71

LICL. 20059 XAl 21t M M| ZIHC DWQl 100Tera #22| 0 AIOIETI 222 &0IM &
Lot Top100fl 221201 42201 ESE0 ASUL.

2005 Winter TopTen Award Winners
14 September 2005

Database Size, All Environments, DW

gt AsUk

Company/Organization S[‘li:?g:_:;? DBMS Platform Architeciure \Ia'?eﬂntlusr 3‘233_ %}:;:E:
Yahoo! 100,386 Oracle UNIX Centralized/'SMP - Oracle E:.“-iil'\_“ ~ EMC
Slemens

AT&T Labs Research 93,876 Daytona UNIX Federated/ SMP AT&T HP HP
KT IT-Group 49,397 DB2 UNIX Centralized/Cluster  1BM [BM Hitachi
AT&T Labs Research 26,713 Daytona UNIX Federated' SMP AT&T Sun Sun
LGR - Cingular Wireless 25,203 Oracle LMIX Centralized/SMP Oracle HP HP
Amazon.com 24,773 Oracle RAC  Linux Centralized/Cluster  Oracle HP HP
Anonymous 19,6554 DB2 UMNIX Centralized MPP IBM IBM EMC
PSS 19467 SOQL Server  Windows  Centralized/SMP Microsoft — Unisys EMC
Amazon.com 18,558 Oracle RAC  Linux Centralized/Cluster  Oracle HP HP
Nielsen Media Research 17,685 Syhase 10) UNIX Centralized/ SMP - Sybase Sun EMC

21
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429 A2t HSH

d ¢SE OLTP/OLAP 2= M=
= #1 in OLTP market
= #1 in TPC-H Performance(300G,1T, 3T,10T _15)

ol

F OLTP+OLAP = A| ==

I'

d Multi-Version Read Consistency(MVRC)E =
Mol XHE Ble A&

= UBA —

O Oracle-to-Oracle 2 A2t CDC D=2 = L3t
= Streams
= Materialized Views
d RAC= Sat H& X
= U LoD U2 HE &M MblAE HS =d0OE4)
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Multi-Version Read Consistency

g H3&ULCL o= EHZHMO| HIOIE
gl 20| 222 HI0IEHHI0lA = 0] &4S& 0120l

0 27212 HI0IEHHI0IA O] multi-version read consistency= A Qg 7] XMetol 217| A}
S WO |l HIOIE 22 UIOIEHHIOIA L] undo HITA=0 71S0] &I, OleH 1 z

HIOIE GIOIE0l tHS &) 2HNE HUOI= RE UENHY = A= HAU

Undo segment

Unso segmenttil X &=
Ol \QIOIXl 0|

SCN 10001 & 2

) Commit HIOIHE & =X

O W2t 22tE IOIEHIoIA = SAl 23], HE XS & = AUAE E*%’%E._t—“.ﬁl H3eUL. 222 IOIEHHI0IAMM = writer)} &

= —
Z readerE UX| &1, readerl} writer& % X| &S LICLH 01218 non-blocking multi-version read consistencyE S0l SAl
HE XYo| Ms Kot 8101 ML AI2SXISHH e 7] BuE HS&U .
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HIOIE HIH - S ETL JIS

O &AIZI DWO sHAl2

A2t

ETL(Extraction, Transformation, Loading - ETL)?| X|&0j &5U L.

O ETL OIZMA & AIZIO| B2 RTE 30| HAIQA AL, 2222 Z=e ETL)|ISE 8010, I3 S0 0
7ol &1l A= HBUIO0IE O] &}, HEl, MEE AISUhE + ACH, UM EE9 JHEHIEE S1UIHCE &2 + U
= | <Data Source> < EDW> < Data Mart>
OoDS DW MART
MART
S\ & T B o
e DB 74
ETL / Meta Data Managementi/ Warehouse Administration
pemans /él }\?_Fié'@—’-‘-jb ........ pereans gl A:,_r*gil@_+_3= ....... goeee- /él }\?_Fié'@ﬁtjb ........
DB+Link AtZ DB+*Link AtZ DB*Link AtZ
COCIIs AtE CDCIIs At= COCIIs AIE

24

| |
| I
L eemnm |
| DBMS LOGIIY ALS |

External Table Al
(SAM_TI}S! Read J1=)

I SQL*Loader At2 I

Olsots

HOISAHOIA AtE

External Table Al
(SAM_TIHS! Read |

EO

*202 5 SQL s
Multi Table Insert
Upsert (Update+Insert)

Table-Elacetion
taore—uHetor

Parallel DML

DBMS LOGIHE AtE

External Table Al
(SAM_TI}S! Read J1=)

»22 5 SQL Jls
Multi Table Insert
Upsert(Update+Insert)

TableELaetion
are-urettor

Parallel DML
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QOracle to Oracle 21E{H| 0] A B4

25

Source Database Server

Target Database Server

*CDC(Change Data Capture)

DBMS DBMS
Buffer Redo > Buffer Redo
Cache Buffer Cache Buffer
\ A
*Streams
e
< > ogFile | Async2tAl: Redo LogAtEZ(H Z OI0IE) < >
Table-A Table-A
*Materialized View(Snap Shot) & = .
* . .
Table-B Repllcatlon Table-B

Tablespace-T
Tab-X Tab-Y Tab-Z

Sync&&l: Internal TriggerAtE (2 & GI0IE)

*Transportable Tablespace

\/

Tablespace-T

O/S LIOIH I} COPYEtS = DBOI GIOIE & &

*External Table

\

Tab-X Tab-Y Tab-Z

Table-E

O/S &f2l 2 = DBHIOIE 2
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Oracle®] LIt JISS WP EIL X

SSS=Us =28

ol

Oll Al

0272 DBMS J|SE EE2SHETL M2 (Ml (CDCJ|S: Streams)
QUIOIHAADL 22lE90 2L, 2220 MAIZt F& X HSHMSI|SE AI201H, 850l TZ 73 10| XAt &
oIfto = HAHI0IES =& & g™ S0| Jisgud.

<H|o|Ef &A> Lo ETL <ODS A B> e ETL <DW AMH{: Case-1>
HS HOtH =
;D]'kj\li?k'@ _______ Oracle N | Oracle EIDBMS
[NEW-100] : = : =zxo ; (2T ETLEY TR)
| mmm——l | NEES :
:@ EI“O'% | \ | EFE 012 @
nsert | ! \\ ! Insert!
= oh 2 — [NEW-100] S
o B 4
EEPEN s -
(2N ) 28 o < HAGOIE NHEZEE > 25 o
HIOIS = Online Redo Log &= HIOIS
[NEW-100] Archive Loglil A =&EJts ___
- Record SEHZ CIOIE =5 L (NEW-100]
" EA A S4E
AT XIEIHS
gsi20/2 (MEX XIEIHS) SasizoD <DW A{H{: Case-2>
01 01 Oracle
LAMT—100] < HATOIE NS > [AMT-100] | (ETLEE 2ER)
« 2T T2 gi0l, L
- » {9 MAIIOZ |2 T | w A 2e39 32, .
HAFY diels 0DS9t DDt S9! DBO|S 2
- LA AIBXHHE Bdls HTol ETLIE He 9S..
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28 £8 CRM DW (NCR Win-back)
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U System Diagram T User LAN
y 9 Gigabit 1ports "
. Backbone
Gigabit 3ports APA Switch
| DB # 1 DB # 2
- hp Superdome 32Way hp Superdome 32 Way
1.2GHz 1.2GHz
: 16 Processor / 32 Core 16 Processor / 32 Core
3 o 64GB Memory 64GB Memory
Client Int. Disk : 73GB x 8ea Int. Disk : 73GB x 8ea
SQL Plus 1000Base-SX x 6ea 1000Base-SX x 6ea

2GB FC x 16ea 2GB FC x 16ea

EMC DMX1000*3Box

Usable 15TB

(Expected to grow up to
30TB until Jun 2006)

Oracle 10g R2 RAC
Version 10.2.0.1
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