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Development of IT Architecture through Enterprise Architecture Planning
- New Paradigm of Information Systems Planning -

Jang, Si-Young, Shin, Dong-Ik, Lee, Chung-Seop

Despite the large and ongoing investments in information systems and technologies, many organizations
still suffer from the lack of integration and interoperability of multiple information systems. In order to deal
with these enduring problems, a number of government organizations and corporate firms in the United
States have developed and maintained [T architectures through enterprise architecture planning.

An [T architecture is a decision-making framework for IT planners and developers, establishing guidelines
for the individual IT resource owners and users. It provides guidance to those involved in building and
maintaining IT systems and infrastructure. Enterprise architecture planning represents a new paradigm of
information systems planning in that it addresses the long-term view of the enterprise organization from
top-level principles to detailed technology architectures,

This paper explores a couple of cases in the successful implementation of IT architectures in both public
and private sectors, and proposes a sfep-by-step methodology for bullding an effective [T architecture.
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=Y 719 3FERFEL YFHY 4FA
& AFH =g, AZEY o] 2 AP =2
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279 404 B, 4T ELY T A
I, AFH AR g4 =R dAHT
UTHBakos & Treacy, 1986; Ives & Learmonth,
1984; Johnston & Carrico, 1988; Kettinger et al,
1994; King et al., 1989; King & Sabherwal, 1992,
Tavakolian, 1989].
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oE ISP g BgE fErE, A48, §
718 A 5 A VA= BEFsled Fd bt
ATk 28y 19909 FHt o) uj=e F4
o2 3o el FYPHI Qe ISP EF
7189 SAE HolMA g oMYAy 1=
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2.1.1 Ji¥7|&(Separate Planning)

19709e)e] HOIEHA dloleolzg S
2% $9] ¥4 Holn Fhe Azsit ¥
Ao ISP7} A=l o] BA] ISPE HE &
8 WHESZE BSP(Business Systems Plann-
ing), BICS5(Business Information Control Study),
RNP(Requirements, Needs, Priorities) & &
T itk aEu ISPY F8 WsE nEEe
17395 Fot dodezn gHg B
AN ISP FFo] Hoj o] A)71E HE71E A7)
2 2 4 gltHKerner, 1979; Ein-Dor & Segev,
1978].

2.1.2 97|18 (Linked Planning)

1970t Sk 7 AHRA2Y A 23
o HzYA AZE M2 AASldor 3= ¥
840] 1457 AlZ8H Tt King[1978]2 MIS
A 7188 “2A9 A, 53, Agy 7)

4) 9= NFRA, NE7E, 92718, 5018 5 vl 7}
AZ BHGoY Y84 dAs FRA2H W
718850 EANNA EUYH Pre-Planning GAE ¢n|
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1983; Porter & Miller, 1985].
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Architecture Planning)
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s Awsr] 8 HRAAHY 22 FE
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937 Wage T Ak ol An wE
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Information Systems Planning)6)2] 4] 7}x] 22
9 SR IT op71El A sfdte] "WaAe 54
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3.1

OH

SEE - IYF C4ISR

u|sk ARoA T oFIAAHE /M HFHe
Z 75T AR SH(DOD: Department of

Federal CIO Council | £849 Zg99ag, A 323 ¢ T2 A2 B8 23 Agdy BEE EA5)

[1998] B gdolnt oA Arasy AAFHE 7V Ste EF(standards)E T}

g Aotk

t 71EdERdy REE20e A o}y Defense)9] C4ISRNS F1 glth iE= 1A
Aol BE Q45 %S vAe ZlaeAnla T ARALH Y] FRER] AR FFoE <
% REVIEES XTSI, o8 EEEC] A& 3 A"z daege] #A, B9 Ay, =
o} o] 24 (portability), 3 91/d(scalability), &3 o ulgo] A 5o EAZE A 28] |
% A(interoperability) % .34 (compatibility) 7ol o5 FE] AT FHeE SR o]
& Axsk= Aotk g3 astA @ wAE 2 ok 19%6d 6

Yol ISR 53 ej~3 FA(Integration Task
Force)Elo] “C4ISR o}7ldlx =gz v
107& MEEAE, Hde 254 Ads 5
3 WA 215 30 Fo] AEHIT H{Sowell,
2000].
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3.2 7|1 R - Texaco and Star
Enterprise Co.

3.2.1 A o7|9XQl =gl HiA

Star Enterpriset 1988\ w|Zollx A WAE
2 A53A12] Texaco Inc.9} Saudi Arabian Oil
Co.zt] FAFA P2 TheE 7]Yolthd) Star
Enterprise?] 8 ¢F& v|Z 58 292 267)

Fol AIke] ¢f ARG viA" Folth o]
19e diZe] wolel A, 7|14 dlojEl A
E&(repository)e] 2], T4 AHlE AF, dF
M, JAA{ALEE] 59 715 Adsh] A8l
AR 7)E FA(TD: Information Technology De-
partment)& F3 Ut}

53] ARV|E A9 F8 JI5Fd ke
‘SEHE IT op71dA 9] #5 9 {FA A Texaco
BAlele] XA SAE FEsE BA; FUS
BE7IE 7I5S AR s EXE Stk
ojgigk 229 IT o718 A 7 o] vz
ARI7e AH-E 93 2l AlF dAe R
A 7S BARHE AA olFlEA Ade]
gaAs d4elgnk o5 93 Star Enterprise
B <1y 3 2 BlzYs J5ET o A
Hske ZRAXHETS] AAE setetiTh

ayy T AZAEL #slsle ulzy2e
Weg 7IEY A&HET oj¥A ERHoE
gt 384E AT AUste] g &
Aol AWatA HATE F clEL N2 23
TZ, BA ojHe® A EYF o)F, Ve
FHo R F7Mle ARIE §8, 7€ Ve

N

8) o] Al#lE Richardson, GL, Jackson, BM, and Dickson,
GW.[1990]o] B4 AL ulgog 3 o] oA A
T8k
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<E 4> Star Enterprise®| FAIE HEA|AH ofF|[BIX TE2| 2AR1 ofAl

| B] 242~ rd‘%(busmess unit
WAAS A Birstoiol FHh

z4 | 951

)ell 3k

S & | 941 |18Pe dFH vlzUz 718 FH FEE ook gt

dlole | 93 1 | dlelele ZIgAte g Teisha el s oof dth

SRz | 47 1| 29 ol sirx oblgAE nAsd A dols 348 $2187) A9 gasih |

H] % 3MA (incompatibility) / ¥ % &3 (non-integrat-
ed) oA FAZ HATS AA AT

olgdt FAES 3Ast] Hal HRAI=HE of
FEAE FEIVIR 3FAem, o9 A WA &
AZ HAR ol7|ElA rhtete] XA A
o] I8AE AXSHA HAT Star Enterprise7}
Aest =y Y 3= Hammer[1986]7) 7438 =
A gAe “ Y= (principles)” 715+ ko] B] 3
X o}7)elX(physical information architecture)
otk WA ZA Yo A& FEo| olEd 9
2ol A EHslA] gol AES TAES 2 H
Qrh= wHAo)A Star Enterprises= 923 ZAY
A5 53] g AEIEe] &&=
s, wzz A Al olHAE
23370 B itk

it

3.2.2 /7 J[dto] MAH OPF[HAN 75

Star Enterprise= AAL IT o719 X7} 7|
Q) 4% 7AW, 97 dslel ¥gE A
Jee) Belsl BAE A ApE sESe
ARAZ R T AuslE B Ao
A AAARE At A5 AAA7IE HA

zoz Telelth o3 @Al Sl A
AR oleR T2 A A

‘ET.JJ_E
eH ol&2 AEY FE AR 2F A
E ol%

2
>
)
oL
L
=
op
)
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)
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Edoe] oj4A Folirh

Star Enterprise?] #A}3 ol7|&lx= W] 7}A]
ez E7Een, Y3(princples), E-E(inven-
tory), Edl(models), ¥F(standards)Eolct 3

& o g S Qlxdke 2 7l A
o7 olfjgt YXEL Star Enterprise®] 9] IT
A2 1T $FALIANN BE 52 BT
& B3] A&Hth < 4> Star Enterprise®]
HALA op71ElA FE9 9F1E E Aeg,
9 99 zZ(organization), -§&(applica-
tions), ©lo]Ei(data), 3H§-7Z(infrastructure) 5
47 BRo 2 Yozt

Richardson, Jackson, & Dickson[1990]2 ¢ 3]
o] & AYHojoht Yrix] QAEE dWAEE
7t 22" & glo} YAE FHOE A
& E&stn Yok B3 ojE2 old dHES
Pyt FoaA A 4FE FH, oMl
g F2 A AR JFE T AFHoR
7% A AHrtek A% AR HF AR
7 g8 A ARY §F AT XA
o]gst 9 7|4} )9 Star Enterprise®] AL
AR 2E o} EX s <19 4>9F Pk

V. EAPZ E3} [Top|dlx 72 uhd

A AoA 713 v 359} Star Enterprise
w3 ol g A FHDOE:
Department of Energy)e] A X ol|Elx] =
B RS sgtez st B FMe felolA
e EAPS B9 IT o/ldx 759 37
o} BAE AEES ALSA ok
<73 5% EAP AxE Ogoz Hl Ao
o} agdA RE upe}l go) IT o7l Y
Azoz FAH Atk 1459 ‘YA elA A

H1d ®2=

ZEHEBSAT 169



MAY op7|EA 7|E(EAPIE &8 (T ol7EXel 75

| T2 MA O3l
EEEN: (0]
= i &l % iBM
[ & 2 (office) OIIIEX E-mal Compaq 286 ~386
. PROFS
[ POt OBIMA ROF
{ GIOIEl O3l . Goner morchange | Combaa 485
23 " lolE e DISOSS Database
l HESD o1 D82 SOL Softwitch IBM RT
MN Oracle
AAFS OFIJEl R Cisco €& . ZZ NS SN
AL OIS \BM 3745 e DGMV
MS
LAN Maloframe
e=g 23 ool Nz 1BM 3090
A SH S Aloi=
Ethernet X.400 Data Entiy
: X.500 ° Datapoint
ugEm Office Viglon
TCP/IP CEO Object
APRPC Office
Netbios Lotus Notes DG Avion
. Video 18M RS/6000
FODI = f ] el 486 -586
=3 Wa Oracle AH#E Oracie Case conse/_(:dvx;.mg ng:gue,ﬁ
sl - Tools

<% 4> Star Enterprise2] MAM T of 2|8 &

1. &=

2. 8l=LA 24 3. 32X S5

4. GIOIE] OI2I= X | 5. 8= 021X 6. J1= O X

7. Ol H A /O™ T EF

+ 1AZE: 933 79 BY(what the rules are)

« 241%: 8A del9 37Hassessment of where we are today)

» 3AE: 2E 299 YA (blueprint of where we want to be)

+ 4AZF: FAFY ol3 A(the plan to get there)

<O# 5> T oldH & Hi}
Asted 4A1Z] ‘oA Y/ o|A A =T #g AR A WP B Ao
WA 7 Az IFOIAE BES A EAe A%, BE Ruole FAE Amshe
o2 g 2t Fok 58 2
°l& % EAPY F8& ¥FL 14%-37%0 FOUR ABAN HAU2 2@E A9

N #9HEZ 67) BFo| EAPY F4 @%o]  HF ¥EE BAR o= M2UX JE
) o] F 7 A9 AF e Arrled ¥ AoH, ol I ISPelN J%°‘°—

‘AR ZEAXY ¥l gt FE AHR

o] B0 o3
9) 4430 JAF olWAYT ojAHF L 49 AZEo) A e om_ RASa RAG 7) ARD
uESe A% Addes Puse BYL epdd, 71 Alzdel iiE dRA JrAd sheea
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€ EAge 2ol

A i Az HelE opHA M e
A9 Jles FHH7] A vizUs AAE
R = A R e i S A P
q/\ rde ;q 3]_ ] -143]' tﬂ:b“q _%A};\E‘g
E¢ At =g, Ve oplEA AT )
& A, 7E 8489 EFE BH 71EA d
ole], 71& %, 7l¥ TIAE F& wolh

<E 5>t EAPY| ©7d e} AAsE F2
AEEES B Alolvh EAPY 7AA HAE
AR AWRd gga 2o

N o By

<E 5> EAP2| BAY F2 (&=

g x  |P1EA 73 29, =y 24,
LR
> E% BlzUs s B2
q [}
3. ;:iiz}t z }\]}\% bl '1/ /\}—% T/q
4. to]¥ Hlz2Y 2 A4, wlole Ak, CRUD
sy [mpEge
seg OIS A EE g4y
;6- 3 '1“!1 _%/H]OIE1 EHEQ'}—\‘ g /
PIEA iz 2z o) seas
Tle AY, Ve 2d BE 718N
6. 7= tele, 7le % HiA, 7E &
oA A | &/SEALE HEHS, Ve Z=
AE 55

4.1 1T Ol 75 X0 ME

14 WA A $EAA IT olEAE 7
%z} W B2 5 ar A58 24T o)y
b HAE A 39 < oA 2 ook o) 9
EERCE LS 3@ Egsel 4RY SE
am 22te] Rl 1 =94 2 (rationale)
£ AL TPsaiTR o) 450 Ajele
@ BolR gwdoz 9
Aoz AR, 2% 249

(implications) =

e gushe

AAPEe Ao wWate we) WMAo] sttt
o JhsE oy Jfe dAE FEFE 7%
o] RS o2 & AHolth

IT 3% #A%L DOE/} Ade
EFzzaddt 7|e 44 £
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4.2 HIZLA REQ|

E o HAE AT uf P 7|0 He V)
%22 (building block)e] &g 3t}
zHo] FYsl= vIZYL BFEE olsfstal

N

&3t ol Uit FejAd ol2' de A
ro Gl WA ¥R GEASS] T 49

B3t ZZoM o] Fg(what activities)
o] FYHEAE AEstn J|Edth o] o
o] Wl FA(who), o] 7ol FEHE B4
(how), ©] 7]%0] =& Fi(where), ©] 7]
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o ditgoz £4 A9 HlzYz J)eso]

2o
4.3 HEXE S89| &Y

‘AR BEL A AR FolAY Ag"
AEA2ET Ve EFREA BT WEE VIE
il Mg Zolck JRAY 55 A #7
o] ©H(snapshotj g HaFE 7oz 249 1]
22U )5l digste Aladed B AAle}
Aol A3 ZA4d

AR B5& A7) HaiMe FAHQ
BEAE AT Fart ok & 4 AJ2Ed
2 ZYAQA HES SHIH 3o ol I
BEA AEse Aol dasith JrAd &
EoXe Fox 7 A 2dEE A2y, o,
AHEREA E A2"ld] @8 dY 58 23}
ojof g,

4.4 HOJE 07|82l JHgt

dolg ol7|AaX e HRUA RddM EF
H HZ2RYL J15ES AYshe BlRY2x A4H
(Helehs Adstn F9g RAolg ¥lzUs
MAe 22 BlZU2E F3317] 95t #
d ARE A} ske AR, ALE, A4 ®
= ARE AAgs dlolE ol7|dAe] BEFe
AA, deoleg #Esty FH3le Zygs=a
g AFsh 4, tlolele 87AK o] S84
2dlo] 93] AYHEE k= Aol

WA HzYx Bdg BAse WA F23
~ PAKprimary nouns)E-& HIZUA JjH e ER
2 AR tgd olE9 9ulE =9y
AAE AYsta, o] el A3 Hlolg
ARE ZAG diolH AR e afA
Aot £AE XL R 3.

T 9AZ dolg opldAe) nz=ux w2
98 zgsle wjegas AT “CRUD10)

EY2E o= HZUA Y)Fo] ofd H=Y
2 7S AA(create), FE(reference), 734
(update), == AHA|(delete)3t=AE R Foh
ol EZAE &8 oF|dAY FH24T} H
€ 38 A2EES AYsted B5hAHY 93
S it

dio|g] opF|dA e A FFY HlzUs
AR FADE Ak Aolm AT 2
& 59 dolH QAN Y, T4 F)F
23R e geth 24479 AAdE Ao, i
28z 92 &4 Fo] X

4.5 SE O17I=ixQ| JHE

4 olEAe £ HzY2E FY3]
A3ty 488 SEAZHES AET Aotk
HA dolE] ol|EAE HESIY HolE] #g
Z 93 YA E(repository) A2HES A9
g} o) dlolE F29} vleldlolElE dloE]
A2E EA2"En FESE Ao fYsiv)
HiEolt). B AlaEe Bao §8A2
o] U dolHE FRT & IA 3 S

2o BlRUZ 7)15E HESN] o5& A
A7) AT SEAZEHES AESY. 74
SEA2E tisle olE, 4, 910 & 44
olalg EAgaith o]F AUdH FEAIZHE
3} glolE] opFElx, $EAIAET H2YA B
4L 23 wfEH2E e vn@ozy
S& opE X9 e AR5 AF3}. EAPY
e 28 oEAZ £33 TAHLALE &8
sto] FAAQA FEAGE Atk

e
el
=

4.6 7l= OF7IE&2| JHg

71g oMldAHEe HTERE THIIL Ul
B 3 844 S8ANEEEE ALs] 4

10) CRUD = create, reference, update, delete
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sto] oM@ T]EEo] FHIH o} SFeAE H 4.6.2 71& 22(Technology Elements)
AlF o <ad 6> ukAg Vg olFElA e ea= 9TEE 7|24 HEse W
9 TAHLASY FHEAE H FOE o] © FHZ RO BB EE FE(taxonomy or
Ae T 6719 sk EAE 2 Eok structure) & TETE o] ERAAE 24 U9
A A B d#d JAaES JFsEHA
4.6.1 7l X|&(Technology Guidelines) Srl, my 9TEE /eA SHe St
Ve AN s FrIr 9t 7 3 AdAZ o g4k
=& o9A WXE ZAAIAE #AAG 3ol ERAAE 2487 A9 A A= Blz=Yy
7le ARL 414 49 71§ oM A5 2 2 FANES Adsh] flske] Bad VEs
B, §& oPIEAE A7) AfA V& of Adsh= otk 7l& 84F AHata Hrs)
NAHE ARA 75T At g B3-S & s g 229 AR AYPAY FES
AN Froh Hhgshe Zlo] uhgrlsith g 1T o783 <]
71e AR A4 dole B 29 A FHRAAA & oFEAE FAHF Fele
& Fxdtd WA Aol wigAstd, 7} SEA2H NS AR F7F Ve 847 Y
S8 AW HHof B (best practices)S §F g Fie Slth
FHTE 3t g2 Ve AR FUE 9 < 6> DOE7} 7lexE#he] #oE AA
Al Zlelt. 23 7le 248 oJAIS ot o] V) &
2t O w49 Ve del''E st
e TFE s H3 BEoRw 2§

SEAEHE B4 7 9o
o el g e SN AE o
3= gk metx) o) 2 4(portable), W
173 (scalable), “&%-% 4 (interoperable), 4.6.3 7IZH G0|E|(Baseline Data)

S & slcompadbloe] Zasich Ge BT 429 Al a2l kel 7]
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HAY of7|HA 7|2|(EAP)2

SEHIT ol7IE R 7%

g 71§4E AFse doltk J|EHe 23
Woll B 7es AfHom zudt Aoz
o] 71EAE FI FERE Ve =33 U
A4S BT 7 Atk 7184 HeolHE 23
WollM AL EE 7e AETS 39S FAHes
7158 Aoz iAoz AT AE(E) 3
Hz 7159t 71EN deolEHe o dAldA
7le FFE Bosl V&9 1 FAE B4
3lal, @ AFS A& 9T AYA ohd A}
& A AJNAE gdsh=) A}%%E}.

Hed <F 69 7le 243 A WAYS F
HAl 249 71EA vloHe o F 9 o
2t wA A WA Application Development
Toolset(-§-8A| 28] NH=)9 7]FX dHolge
APEX, Crystal Reports, Foxpro, Oracle Tools,
Powerbuilder, Visual Basic, Imprise Delphi 5]
ok 5 ®A Application Development Language
(582 Aol Y1EXA diole= APAB
/4, Assembler, Basic, Basis, C/C++, dBase/
Clipper, COBOL, IBM REXX, Java, Omega,
SAS, Smalltalk, SQL, systems 2000, Vision
Builder (Mark IV) 5]t}

4.6.4 7= S&(Technology Positioning
Statements)

o] dAdAME Vg T FI HuXES
ZAggtt 71 5 HaAdME e 4y
7 1€ 849 sl DOEY H&3, Az
A NS AQsta o)ETY AT &S

shotaiy.

(01) Application Development Toolset
(02) Application Development Language
(03) Data Mining Tools

(04) Decision Support Tools

(05) CASE Tools
(06)

06) Web Development Tools

(11) Middleware-Communication, Data Man-
agement, and Platform
(17) Database Management Systems

4.6.5 7l 249 889 X8
(Association of Technology
Elements and Architectured
Applications)

o] @AM E 7le 849 SEAEHE £

& EZYAE e o] WEYAE 875

71E 8471 S8AI2HH o]¥A AdjEHE
£ BAFEE UF WY Ve ZEAEE

Bojsted Fag 7NkE Ak old o

BHA Y] B0l g3jA)A] ghevhd S-EA2H

Eo| AuE 7 94E AR Je=X AR

F7F g1& Aotk F&ETAE €A XIH

129 ZA7} ElojiEs T2 4 A He

Aoltt.

e ook

A

=

¢

N

4.6.6 7I& E2HE(Technology Projects)

<a¥ 6>oA £ Hie} Zo] Vg ZRAE
© 7l& oEAY oA FHahe] JFS W
of AHE agdA EXe] Ve AH, e
% 71E4 oy, 7e849 389 23S
EdHos s Heg Jle ZZAHEE
AU Aolth. dHFoR Vg TRAEE
7184 HeolHE B4l - uA - H7sAY, A=
1&g EYSAY, ZEAEDY F4£84)

Ho
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HAY ob7[9 X 7|=(EAP)2

S5t 1T op7IHHe 75

| e s
A B9E Z2AL 38 4 Sl
$429 ZeAES BB e =
2AEE oA/ AR 2 A%
& Foluololgt 3842w 5 B
£o) A% 7Fsd gus F¥E & Utk

S

<E 6> 7= 229 o(DOE)

1) Application Development Toolset

oy

(02) Application Development Language

(03) Data Mining Tools

(04) Decision Support Tools

(05) CASE Tools

(06) Web Development Tools

(07) Application Delivery Tools

(08) Storage, Backup and Recovery Tools

(09) Document Management Tools

(10) Digital Multimedia Managemeﬁt

(11) Middleware-Communication, Data
Management, and Platform

(12) Remote Access Client

(13) Browsers

(14) User Software Tools/Suites

(15) Directory Services

(16) Systems Network Management

7) Database Management Systems

8) Workstation

)

—_
—

(20) Transport Infrastructure

(21) Telecommunications Carrier Services
(22) Network Protocols

(23) Workstation Operating Systems

(24) Servers Operating Systems

(25) Access Control Security Services
(26) Virus Protection

(27) Data Encryption

(28) Digital Signature/Authentication
(29) Messaging, Calendar, and Scheduling
(30) Multi-point Conferencing

(31) Workflow

V. 8o g 22

A A AHE ‘EAPE £3l IT of7]dA
Sl T opleiRe) 75 %)

<3® 7> [T op7|H e 75 Hit

1AM = IT opF|dA 5] 93& A4
1 1 =84 A (rationale)$} AJAF (impli-
cations) & o}-ge] FAgE) A4 4He B
Wl Ayel 2a =gd AV AR B
o} wistel] wet 40] et

2R o HzY s RS FYste] 24
SIESSES 71%% gty vzus 7%
IT 718l 2)Eshs HlzY2 ZA29
AR Adold, 7heshd MFEHERE Fol 2§53
ghe Ao| ofafatrlel golsitt.
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E A2 AAAEE Ry R A
FZAE Bk

4dA = HzU2 JHAE AEEd do
H olF|EAE sfddit) vl2Y2 JjAle ERD
] Entity$} fARSE 7do|d, o]&& 29A9] H]
22U zdda ¥ HzYs 7155 A
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5 dojst AXE B ABHH ARUANA,
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