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Abstract

As the applications of World Wide Web in commercia activities grow
tremendously, the next chalenge of business data applications will be a process of
integrating historical and external data to support the ability for efficient and accurate
decison-making. Under such circumstances, it is indispensable to construct an
enterprise-wide data warehouse. This is because the construction of data warehouses can
help enterprises to integrate all historica operational data with industrial official
announcement to provide multi-dimensional on-line analytical processing, which
effectively promotes the quality of enterprise decision-making. In domestic financial
circles, profits are gained mainly from customer services. Therefore, to increase the
profit, it is undoubtedly that enterprises should develop new customers and decrease the
churning rate more aggressively.

To upgrade the customer service quality, the concepts of knowledge management
and customer relationship management (CRM) are adopted by many domestic securities.
Hopefully, by establishing such a computer system, the quality of customer service will
be improved and the leading position will be retained.

On constructing an integrated data warehouse, many companies are redly
frustrated due to the labor-intensive, time-consuming, and error-prone process.
Therefore, up to now we have not seen a domestic technical report regarding the
planning and construction of a financial enterprise data warehouse. In this paper, we
intend to share our experience of planning and constructing a data warehouse for the
CRM system of a large scale domestic securities. We believe this can provide a very
practical research testbed for the domestic financial circles, the government, and the
academy to reference.

Keywords. XML, Heterogeneous Database Integration, Data Warehouse, Data Mining,
Customer Relationship Management.
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W tlE ?&Eiﬂa ° [EH&L > E. FF[‘[ WA f%ﬁf-&l%ﬁé'y'*ﬁ% - ‘JJE*?E%KJ: IRV S|
ORI ST Y PR e *Fﬁrﬁé?;%ﬁ%ﬁ:%ﬁ‘} » HEIRE |7 2RV
B (FERL [17])  (ORLSGET [17] Ao PRsheet . < g R T [P fel
R T 596

2. ERIARREN —MRES
HHTETR] £ il%ﬂEH 74 Anahory & Murray [1] rﬁ RETEENES = R
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iﬁfﬁ%[*%L FA'J E}*Ifl—%{ﬁuﬁlﬁiﬁﬁ B FI Ny %ﬁlﬁ 741"4ﬁ WIFF[i
SRR - v PR AN ARp A  t FR03  CRM s okl (7 s <

TR € ENEEE

—

PR A

T 15 TR
Bl

B FIH AR R
Fu

erR[ kR B

BAOH
A

E}#l_‘k?’ﬁ C v e B F = B AR

i1+ SRR €] R A

o

TR AR S0 F ) I PSR R A rﬁqfﬁjﬁﬂﬁ& * v, (Front-End
Load Component) ﬂ;@&%ﬂ a EoE A gr—[ er | (Detailed Data) ~ [[172 %Y ]
(Meta-Data) > I') & ekl (Summarized Data) » ™ /1 F?}’ﬂﬁl’%ﬁ'ﬂm (Data
Warehouse Manager) Fffﬁ? ﬁi@?ﬁﬁ (7 o i T lifﬁ}ﬁ[ 7t [ (Back-End Query
Component) FszFhﬁi? VEYR[E] TSR £ (OLAP Tools) ﬁ‘} F?ﬁﬁi{ﬁlﬁiﬁj N

(DataMining Tools) [l 13% i 55 Fresiyl=. ’%H{“JF[‘J‘LE;Q’%“ 5@2%7‘1@ oY
Py
PR R IR 0 0 SRR S5 R

1. JEETEYR| (Operational Data) : ﬂﬁﬁgl; "R e rR B ERCE E5K ) (On-Line

Transaction Processing Systems, OLTP Systems) R R e PR TR Y o B

[ RO 1 2 AL SO R R

(Hierarchica Database) |1 > F[&fcﬂl F’:}’pJﬁ ;;t =ik (Propriety File System)

Hi» 90 VSAM £ ISAM File - El}’ﬁﬁ"ﬁjﬂ@{}";ﬁ’:‘[“JF{‘J‘}ﬁlﬁgﬂI Internet _Fpv >t
fﬁgl IV -

Fak
2. R J%“E"e}"ﬁl (Integrated Detail Data) : }Hf ﬁ;ﬁ?ﬁﬁ@*@‘m}’ﬂg
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fi ﬁq@iﬁ@’*‘% EEPURERLIEER] > ST R ROR IR A
28 7 20T £ T 0 7 £ 00 A s e aﬂ RIS et
;;7[“"1’ [/HJ Oiﬁﬂiﬁrll* [EUF’AET\IEY?I‘* ”u‘JijJJPH‘—[‘ EW’?I‘“ ’E[lﬁ ) FA'I E}—ﬁ]-,%jg_[

FEALIIEAYE R (Summarized Data) E'W\_ﬁ‘*ﬂﬁlﬁfllﬂﬂﬁﬂ Bl LA B
BL o @geuﬁ} FUHA] o ﬂﬁ ﬂiﬁ A AR R SRR B
(o 35 IF‘ E R S B »Eﬁ‘ ;éﬂa U3E BT Ef AR R ?'ﬁjﬂj IAEEY T
T -

lIFEYR] (Meta-Data) : rjl_puﬁ“mk[ FIF[F\[F“&U“ jxﬁl_‘ﬂ» fpsey
Bl lﬂﬂf iR PR (Dataabout Data) HFA FHI&E}#[ 1 e

i 3R] (Backup Data) : I fff (3 7 BfREAr ORI L E ety o il
PV ST A T -

FREIVAED T o Hackathomn [7] 4 (THHEE [LOTRRIAREI Y ER T
V7R (Information Flow) » =5 (el 5 [ 2 1S ks BT 5 st

1.

N

4.

CfE e (Inflow) @ PSR R IRERR] T REY (Extraction) ~ 491
(Cleansing) - 1|7 * (Loading) ¥k ] fiA-H3EH -

i R (Upflow) @ (R TIRYR] £ GEEOEVRIE T £
I [ R s -

IRl By e (Downflow) - FEEREFERR] 6 RV ERREE S i) PRV
%‘E o

rﬁli?, rerg i (Outflow) : |*%‘%}H PR [ﬁ[” HpiEAE -

THRENFNR , (Metaflow) @ PSRRI REYRR (Metadata) fOfEAH -
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iy *rR ¥ S
Ty i (R (F s = R PN
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& sz |

AR S 1 .#é;lf: .....

TR R B e %ﬁ = e B 7 0 B

qﬁl 2 TR £ r}[@+1jﬁ7ﬁl)f‘%F]lFlJ TR

B 75 TR 55 i E VR AOse  BLm g - 1 25 PRI CRM

= - Y CRM g

1. BEENRLEXE RKESE

TS R C B AR IR Legacy System s S #[fEL Tandem

Non-Stop System - El t’l’ﬁﬁ[ SN g[fg‘ | TR e =V Ai=" | (Hierarchica Data
Model) ELHLET VSAM J g AF 0 Sl Rl o pRe 25 iy 2 iR

Microsoft VBRI A > £ J';&M I EE] MS SQL Server 2000 g [ »
2R R A Tandem HOTHE B MS SQL Server 2000
r»%ﬂ“;@ﬂvp J?F??k INGNESEN [gﬁﬁﬂyg\guﬂj =% 5557 SQL Server 2000 [ 1+ = I'Fﬁ'ﬁlf'ﬁir
YRR R faRR

2. CRM R iR 1%

ﬁ[’r | gﬁﬂlpfjg}’ﬁ[’gﬁfﬁ#iﬁ?}ﬁﬁﬁfﬁz ph5E! (On-Line Transaction Processing,
OLTP) » [FLRL ] bLA Al (780 F53 774 f) (On-Line Analytical Processing, OLAP) ./
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B o =, 2§ [’F%Jﬁ{?&gﬂr?’ CRM E3kfverf] ?ﬁ["ﬁ;l (Database Schema) - I'] #|]
Aerf iRl (Data Cubes) p@@ i

FEPRI AT BT EPY PR 25 PR CRM A IV eeR] o3 a5 I 2570

1 PRI FJ'JB%E!?["%E&EIU%%B;’} : iﬁﬂf@’ﬂé‘[ﬂﬂl Tandem r}ﬂ sl E BhEYR]
ArgEL ,U\Q’Ej ]J;KIFIJ:!FL;[F’I‘(I(\ EJ’EU’FL% , T\ H Eﬁlﬁ[gl’;‘ o IREERR| & 5 F»I IR F,L
(RO AR TRV

2. fI) R TR IR S J%ﬂm DR PR AR A R o T
ZSIMEL AT 7 CRM % ﬁ%?ﬂ[l“ puFrerRl 4 v o 25 P
7 Web Fm;’?i'[%/@ % FF9 u[ %ME{H [ PSP & = (Sl |EI? IF:P
R ﬁﬂfﬁ" SRk B[ e f‘f* FH = PR YR Q%‘ﬁz &8
SR BRI S VB A TR “%LF AUEL A SRRl (O f“ S RIE
HgEos Rl > FUIR S IR R (U Bl B p EHI F577E8 ) ~
S EpEL R ERR (O AR yﬁl;’i’F F‘ﬁﬁf[ R ) =

3. 1 CRM 5l = R ~ R fSsp Pf!f[ lﬁﬂi?m{v[imﬁﬁéﬁ 1Y bb
TR R BAR [EIOFS T S I (g B~ el [ 1 e
et e et SE SR g s S T AR
RLEN AR E AN fehi R o P iR R R S FLEJEIF#J

it CRM o e RIS IR 3 e - B0 eSS R 9 - Aot

U EE SR (Vlews) S Eléﬁsﬂé(r (User-Defined Functions) « #f
CRM E**I?‘hffﬂ%%l'ﬂ | 242 {iitf IJLE%#I%'JF: 179 {5k ~ 38 i 4 18
A BT e 78/ 35 [t 1 A
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OLTPy[1fiy

" OLTP Query Cube Browsing ==
Updatel  [QUENY  eiysr Fincation Specification) MDX Query
Delfte ﬁ ﬁ (1348 Funcation

Tandem fﬁ_ﬁ‘ﬁgl’gl Views=2 User-Defined Functions

4L

Spec%#n)

TR R,
Pl e

TR R fros 3
St JJ[IE[U?JE?
(i M RIE%)

~—

PIHE B Insert/
Update/Delete
PSR 7T

(F24B< Funcation Specification)

Q%ﬁ' 3 CRM %%ﬁ'&ﬁlﬁfﬁf“‘%dﬁqﬁﬁ

P9t o pT T SRS 1 s YA SR R R A (Tuple) =
5 (Primary Key) =I5 i E?j = @ﬁ?ﬁ&"u ARt Al CAT E=E R 7 U (e
SR IS S PR PR R R A R W
(Trigger) » £ F 1kl S JEMBEAE 1 G SRR AR el e (Tuple) =
g (Primary Key) =i o[ 2RI RO ol (Insert) pupn fEbosb I R1PT
(Update) fiuf e FFS « iyl b i T . ity » B9k SQL Server
2000 *112F ¥ % Before Trigger (7§ fh ! f—ﬁn{?mﬂiﬁﬁ AT VB SRR ) P
fit + EALS4RE 2 F) INSTEAD OF Trigger [Urfie » i 17| o #Zp (=] « 77
FIZSIMF]] SQL Server 2000 #rf{H [y INSTEAD OF Trigger <[l 825 « Z2{y]
RS iE;F%*Er (i Accounts(key, attributey, attribute,, ..., attribute,) F%f%‘i?ﬁi RE1
5= E 1 Accounts fgféfﬁ?ﬁ% t7Ekey [IIRLE = g8 1) attributey, attributey, ...,
attribute, [[[RLE {97 20V % (Non-Key Attributes) » FIJEN Fpig g A =4 )]
AL

create trigger instead_of INSERT_Accounts on Accounts instead of INSERT

as

if not exists(select B.key from Accounts B, inserted | where B.key = |.key)
insert into Accounts select * from inserted
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else
update Accounts set attribute; = |.Attribute;, Attribute, = | Attribute,,
., attribute, = I.attribute,
from Accounts B, inserted |
where B.key = |.key

[ SR R B B PRRRAR % 0 [ 75 PURLPIIHE B
= VAR PIEIVERRI Y AR | R (System Catalog) » ') VI FE | A
PR 2 E SRR PR RR i PR 2 g A o ) (R SR A
AN E] (T ARNE EEORIES SR I OB AR S R
(FE3= AN

B d SHIT IR 3 pRYR] R R LR - - SRPIETRGESS ) CRM
AR R R R
(—) CRM R B A ERR

F YRR B 2V (Extraction) ~ 351~ (Cleansing) » I') i ™ (Loading) Z]

Y SRR Fe 3 5 P P et -

1. 5% ViEggEAd (One-Time Transformation) © 27— - *jKfH7 | Tandem ifﬁ.}ﬁ’?
VR YR (IERLD pAPVRRELIEYR] | 1= &) @i MS SQL Server
2000 1 > profeey— RHEGgE R Ui S Bl JRE R U%:T‘ PR
FE > T TR A

2. R S pviEpEAd (Daily Transformation) @ = &5 — [l ph |1 %+ fiY
P BRSPS Prep BT Frep pl o Pl PR S !
fHZ] MS SQL Server 2000 f[1 > 7 E] %ﬁ%ﬁﬁ?ﬁ | IPREEYR] » FTE PVER R
(VR BT > 0 P B B B | R ok
I o B LRLERS S AiEE (Incremental Transformation) Jhy=! » A7)
jﬂ]ﬁ [EfUE BTN =8 3T TRV DL

B0 (S RGP0 % S5 B R gy R 2O S et 2 )

F % By %ﬁiﬁ%ﬂ%%ﬁ#ﬁ?@ﬂng P E - B Py

IS e 5 BTSRRI = < A= o SR S T B 1

ﬁﬁEI’JTﬁW'g%&ﬁﬁgl JATR o AN S P s AT [

YR
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5 {253 MS SQL Server 2000 [ Data Transformation Service (DTS) AfH £ ¢y
3 22 ([ DTS Packages » 7 [{[lZ£1=

1.

Tandem %[ MS SQL Server 2000 o ifilifg : I i Tandem Hifius v &
i 16 Gigabytes » Y~ “MILRE] CRM ¥Rl b | ke i
RIS TR (778 24 Gigabytes o NI SE (I L
pﬁiljf If Jﬁw » YPHN L™ | Data Transformation SerV|ce7~*44$lEflJ‘ e
T FAA TR T OB [N 7 Y CPU TR S
FIHEE 1 (Symmetric Multi-Processing) ) Compaqg Proliant ff %ggﬁ ’
Fiel 7 EMC (http://www.emc.com) i Disk Storage Device » 5y - iy
ISR e (120 1 T ) 1) = F S PR O i
PR ) o] C++ A=V 2R 5# (Multi-Threading) #4=4 > #)3l =
*JJ}{%‘J’ 1" 3 CPUs H [Z ][> & fl [,&MP— PLf MS SQL Server 2000 Frfdff i
Dos ?F“[ i bep (bulkcopy [UfiA » £ HEfH J\E'E}#I[Z%“E?[\ZEHEE\J_ S
) A ERIPGRAVIEE - R CIRE T AR (47 [T ) -
FHIREER Y ¢ SRR R (AT jaﬂﬂ& PR - EE
’g[a‘%‘“; BEETH g‘ﬁgquFj}f’r I3 f‘JE J,}:Fﬁ}f’sr, I3 [ Ip Jﬁ&%{ﬁfﬁ%j&?lﬁﬂ i
(eI e BT CVROR BT Te 8 (1 -

(B R BT R T S AT s Emgfeﬂelé?fﬁgfmp;ﬁﬁ?ﬁﬂel L
Q&@g %+ E[E, FURESR ST R o BT ¢ & “ﬁfj”f‘j\ fIps & fese b
A PSS 2R T b R EEATE | 5 ) FI pAE AEARG RS
By W PUE TR [ B T

R 2 ] R (] GRS o S
T}*ﬁﬁfg’%}%{f ML ED BLEETEL | (On-Line Transactlon Processing, OLTP) ¥
[ Jg\,;eu, PRI s IR ORA] 2 P i\‘j[ﬁr{ ﬁ%’lﬁr glf
*‘ij]iﬁ'ﬂifa%ﬁ Eﬁ Blgd g > & [ Data Transformatlon Service [t
Package f[1 > I'J v %ﬁ? R 1\¥1H5‘9 (8 RepadifN - g b ?l%’EJIf‘%'ZEIﬁT?ﬁJ
FRASE A R AN ISR S0 A1) b SRR -
RCEIATE | EYR I (Data Cubes) AR [Z[fU5E%  (Dimensions) : Elif?*ﬁﬁ
SRR o L r[awp CHVIRREREL L (PBIRTIORT
730,000 ffit » [FlIR] = = ST PR IEVRCRHETR) » PP T fl I
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A= Tsh 3 PO BREE 2 PSR FR P T ERERR P (Incremental
Update) |14 2 TPt B 9 HERZS PTHIFR A AR (Full Process)
IEATERN e

6. SEIATE | pUER i - BEIR MS SQL Server [0 Analysis Services i {H
Relational OLAP (ij7*% ROLAP) - Multi-Dimensional OLAP ( ] 7%
MOLAP) - I') % Hybrid OLAP (HOLAP) (j1 [18]) = Fefizfi fif 4% » fF
RS RS I PO EL - e HIFRN ] MOLAP 20 g -

(=) CRM R#&m | LT ERR

Rt CRM S 40 A o 2 o e R R 7 ] 177t Data
Transformation Service 1 FHET = B39t o €~ EFIIRLAY T 2] k] e it 2 A
FVIREEEE BT -

(Z) CRM Rty @ T R0 EFAR

R CRM 8] (R = & 190 pLewh] » [LURL= ISl A e FIh = (i
Ak Hmfll > Bl ZS PR W DI B P R TR = S R
EPRIRLT ST ) o H SR R RRERE R R RI IR T S
BT

(T9) CRM R#t408 & A

it OLAP Ji 75 N i ot 4 [ > 75 TR P9 kL Arcplan % il
(http://www.acrplan.com) H'.Fﬁ[}lﬁlfi Insight B 5% 7 5k e 5l = f‘ﬁlﬁiﬁt‘%‘,]}ﬁ"ﬂﬁﬁ[ﬁ
o Tk L% ;ﬁlg@gﬁga%ﬁﬁm IS WWW T - e
P 1B R R PR i A I 1 (PR AT I

(&) CRM RFEM P& E AR

I CRM RGO S R S DR R Y
“E1Hf L (Data Warehouse Manager) "W?ﬁﬁﬂ# ETTE L (Data Quality Manager) i
B Hlﬁf\firﬁﬂé@%’i UIH@F = E gy D0 S Fsrbjt »;ﬁF{U?&‘?{‘fg,ﬁ\
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e Sy P f‘J J[I g 2::@}???]?",%%#1%?Cig_ﬁé*&mﬂJ A~ F E[ o

- Ik TR

P4~ F5 % CRM 5RpVE

1 BEREAEN S E

FIFj 7 Tandem fl =25 715'175?@%;4 FUERRI MR H ST RY TN 2K > ST RY; é‘*iigl 14
2 RURD ~ o RLER DRI CRM ERR ] > Bk o) LIgpﬂ]}fg}*[ ]EZ, INRY e
TR 3:%' S TRy e

(1)

(2)

(3 &

|
E

FAEvR (Preliminary Data) @ P& % 1~ K EY ~ 557~ U5 IR
1o~ JEE ’li“git?ﬁ[& ’T\@EJ:’\“&?@‘H_‘\E ;ijm[v[ RN |
DRIV ARED o lﬁﬂ&ﬁw{n[{ LRIV P EFRAVEYR o P il (TS €238
RIES FIAEREE 1o T AR [Z IRy - AT EIp Tandem Hafugfiala (L
Al > FEALT R PR ERLAN AR SR (NUll Value) » 55+ k=5 T
AR ol L B A B f i -qE = (Data Cleaning) == % K] 3
(Enhancement) f Pﬁ[u °

ﬁLﬁF L phEvER (Transactlon Data) : i JH & i 15 754 ﬁLEU’F’@;FgE??}‘
B F‘ 127 ’?“/Wfﬂ ) 0 PIIEEREE - [ERER TR p Ry
pJJ EJJ’FU,‘!F,aﬂ lﬂ ER] N SRR R o iy A k?"SF,{
ﬁ R Pl > BT R RRI VSR A S j\ﬁglﬂjj\p{r}fg}
o PSSR 9 PP IR IR » A PRSER  T
PR f[Ell F{j ROV R ETER o
RS F L ARE IRV YR (Local Summarized Data) * i FWEL;‘/H & phERR]
AR IR R ORI R AT e
fil s S PP 2 AR, o IO ¢ = R A
F"JIEE' b PLERAERAEM ~ & B VIR BRI lﬁﬂfﬁ}#—l%*
LR USRS & BERRITRT > FO R A
4% (Checksum) il EegE > AT AR E SRR BRI T B Y
= f%ﬂ@%ﬁﬁwﬁﬁ CREER] T e IR )
B FUE| Tandem ,rffrstw'ip@?;}#lr;m TR R e pY RS Fgrm
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(Double Checking) » J'} [E1f$T-/FUt | Tandem <0 U5 iER 1 - 251
Akl | SQL Server 2000 fiv User-Defined Functions 5 T iﬁgﬁﬁpﬁﬂﬁﬁﬂﬁﬁ
B g R (SR i T [y REHERIR S (Upflow) » S bl¢r %
& TR HEIREERR] | (Lightly Summarized Data) % % e o] | (Highly
Summarized Data) -

4 /F R S5 L pRHTRET B[V (Global Summarized Data) ¢ 7 FY I bh
mﬁgfﬁﬁﬁﬁv [Fopse - (T %F[IT iﬁ VIS EAVEEY ~ BT BeED ,71
FEVE BRI pLEE Y %%lﬁ,E'Hyﬂ%lETﬁw i s t'fE‘\T
G H g e [[ S 2 ‘l\ 4T (Taiwan Stock Exchange Corporation,
http://www.tse.com.tw) {1 > L TRIAVR] SRR R £ L
BYFTEET Y WO ELYE > SR EETRT RN o BRIR WS @ BTE| AR
RIT=ERR] -y FISS PR Ao Tl < SR TRl e i
STV @mﬁ@@*«ﬂqﬁﬁwm B SQL P¥RIhfl 1 ﬂHIE TV
L/ Iﬂjé’}]%;;]ﬁFJpJ =N HERFEFEYF AL R MS Office 3[JpY MS
Excel = MSWord Tﬁ?‘* SR 5%:%' GNP/ RLLE AL

(5) I HpveErk] (User Profile) : lﬁﬂ&ﬁﬁvirﬂfw”?‘ “i%@ﬁ[lgu“ig
TR W‘F LR T A U= I R e N Sl P R 1155 R e
Windows Advanced Server 2000 i) Active Directory Services |1 » Fvl"| &5

S Fﬁ 73l LDAP (Lightweight Directory Access Protocol) fi =
! Actlve Directory f[1 > I'J {[{ixs— #2 THIG T (B 55k ) flipy T 2 4%
ﬁiﬂg' Tk I’Wﬁ ’ iﬁl’[ﬁ'%? Et’fﬂlg' AR R E - 5 A
SR PR IR R AR £ i e
i %Tﬁ&@ﬂﬁ’;ﬁ@ MS SQL Server 2000 |15 iy Data Transformation
Service (DTS) &= rR| ez » ij}%@@[ 2 Fl1Ers i Vgrﬁ?’* erg g | (Inflow) »

EUPAURL © 7 FI5ERE Data Transformation Service i v s A== v R

! LDAP fl— FERHHT= U3 ISR - (11 1ETF (Internet Engineering Task Force) I’:r‘ﬁ’[J *ﬂfﬁﬂg
Fl’?ﬁfu-L [ TCP/IP~ DNS~ SMTP » NNTP » SNMP ~ HTTP H'—*'E‘yﬁlﬁ"’ﬁﬁ}?’ﬁ,[, R e R
i LDAP > ' I'[274 [10] [14] - 53] A http:/Avww.innosoft.convldapworl d/Idapv3.html -
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(9) SVFFiRpHy - F AV PF P AT 2 RAFORAE - Jiehir 2 B R
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IO = 55 2 RIF R H RS IRAE Ao PSER L] 05 Rl RRAER fUaT- et
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