20073 % AR AEE] 71 SR E=E3 Vol 34, No. 2(B)

FHIABA BRE MHIAS
EEE AN D8 S0 24 01y

ARHO $X47 o’
*aHWSL HFE TG}, A F NG R 2T e 3%
* {hsrepublic, baikdk}@korea.ac kr, **cysong@sangju.ac.kr

Extended Feature-Oriented Approach to Domain Analysis
in Ubiquitous Computing Service

Hyunsuk Shin®", Chiyang Song™", Dookwon Baik”
*Department of Computer Science and Engineering, Korea University,
**Department of Software Engineering, Sangju National University
e <%

Azd AL frulRel 2ol g Adoly} H8 &5 daiE B A7) 9453 ¢
o, olg 1Y =M 24 Yl di@ 7% ¥4 @k EY, d8Ho2 A4HT g HA
71k =eiQ ¥4 7P 3 ALAY 3% AR F9 fuAH2 AFF JEIY 53¢ &
43t Hele fAE Xz Qi

£ =R ‘32 ALAY ‘BF QA 232 FT JN AL L B A2 HE
B AEl29 =ed B4 P ANGT fuAEs §242 98 A¥Sd AuAE2 HA dg
EdS AN, fulFEs AL AH2E A FAFoEN N2 §4 2eY Py @
FHIAEE FHY Alag 28 A3E 715 @k o24 fulAE2 Hulx =Hd 2o
ERAHY AL 715eA st AYSE A4 298 59 /1& P 229 AT AQ Mg ge
AAE2E FIAANE = U

LA B % 293 P2 HsEA 8 o= fudEA A
N2 =9 2Y ERHQ $HE e shn A
A2 977 298 AYH3 Y& A2E AEod ¥RE AN 2UL 5B & AA 2E) AE AL

A FHAEEE F BE Au29 gulol2E9 §3 st wWE AALAL ZAAND § Uk

< 53 MUY AMul2E AFse Aot 4uHA

Bz g sdoly 71&Ed diids BE IF7) 2. & ¢

ALrHg9,10], ol mHF =l EM JHe @

ATE BA @3 A EAo] obd BREH EA 21 HH JE THO BA J|Y

okl T B4 pdw AXNEZ Q11,1213

HEHoZ ALLHIT U= FA Juke THQ 24 ) 71€ AE AL FgoA FPJEA AHHD Qe
He T AEAGY 38 QA Fo fulABHA HAFEY WEHA PYom QTG HA, I=E T &=
o EZS A =Y Ao EPA EE} Edo] Fgo HAetriedg ¢+ e AdE AFss

e, & =RAE F AMAY 4% 9A'] FODA[2ISt AE Qe X FAozm EAMsm oF
23 T A AL YL 53 FuFAE2 AFEY o]§3te Artgo] HEd AF B9 4L AL s
Mu) 2] ol £4 S AAFT. o) E 98 ¥ FORM[3], ¥ ~I¥t =dl9l 24 71¥o) Reuse
Ael2 FFY ]2 EHL @ 5 Y= ol Driven Software Engineering Business (RSEB)S] T Z A&
L4F Atz 71 HA N g hEE AH8® FYE FeawRSEBHIE I WEAHQ d E 4 Uok
FHAHE AHE AWz 2d3S 5 FAYE AT o5 wEe sEo) 4 A8 RN S
=@ #Fd UdeE AnAEA AFY Anjxg gr7E FHo fuHAEs FFY AMuj29 EFL
542 B8 5 IUEE 7€YY ¥4 2d@GiHn)E 323 XA 2= FAS A
Bgste] fulAE2 BFEEY MH2E 9T IH HAg

2dg Han ol wPoz HAH ZEYL $yYF 2.2 SUIAHA Ns 22 HES st 238 UML
SEAN AANE 2dS AFD
FHFE2 338 4% FFHE A vE 2ae A fulFAH2 ZFY Aulae 2dE dFE A
3x [e]

AA &, FulFe A AF

3 !
9 U2g HAZ EdYe  FudolAw HEHY A7 K¥AHE A5 I
24 Wedoz fuANx

BHE Mz #x 7] AEE AT $£HE UML AYUrAME fuldEs



20073 % ¥ AQHIAGLS 7Hg DT =T Vol 34, No. 2(B)

A T AL A8 Asls EA°T To-Be B 0=
TR ZHde& 2HET ‘Asls B4°L Scenario,
Actor, Event Table, Input Information, Use Case Diagram &
AR FEE 71N ™, “To-Be £43'2 Available Technology,
Possible Device, Output Mechanism &50] #7lgct X 1
< Zr EMollA AR5 EventTable & X o3t}

o] 7I¥2 UML tho]oja® F Use-Case Tholoj1#
of ¥ ALAY ML FHe 71EL ANGAT, &
HAHE FAFEY dFd §3 35 e T3] dsiN
gt 2EE] BEd FulAHA BFY Mulxe EF

€ S8 RY}A Rite TAE A

<X 1-1> As-Is 4] Event Table

User Action Action Event Sent | Action Event Sent
on Device |from Device | on Server |from Server
< 1-2>To-Be ¥4} Event Table
User Agent Action Device | Action Ez:‘;szﬁt
Action Action |on Server £
AA |BB AA (BB
3. 82 ¢y

€ BolMe fuFE2 AFE Au2g 138
FE AA 7t =d 24 V)Y =8 2dS e
@t

EBH1IENX L She »a

d 4 32 =Y

1 @AM E 71€ A 71 = BY 7o) &
HAE 2 FFY FF MH2E HRsd A
TAEE A 7Ivez =& o)F Y RuFH
& AFPY 5L $HEy, TY 54 HEBS =
JLE 3l HHE =2t 28AIME =28 A

45

Hg MZE7 s A=E e E FEEn 9w
it Sd A 2AYFE ANED 2 71EY 32
z2do] id Z dAE MF T3 JELe I 1 oA
=45t el o

4. JIE #H Olgt e 24
4.1 RHIAHA & 9 % EAl

sulFELge A2E AHTYe JlERT B8 B
AFY AQE o8] AgR WYF AU

'% =T o

A& EREZ 83 o} FulHAH2Y SR dHN §
2 A7 AYH YAT F2 EJL IA FE A
AR 3% QAR vE 4 Utk

4.1.1 37 QA

FH AL AFYY 53 F, AHgA 0 FFY
ol olFHH, A, MY HFHE AT F
lojob #rie, 717 3 AMLAL FAC e FdE
olt}y. ttAl &, AFHE AMulae AHEAVE AXE
AT FhHF LS AV do FEE A W
F 30 9% Lo FAHY, AT $4L K 2

oA drdrt

<& 2> ¥ ALA wolE 84 A9

Property |Definition Cardinality
Internal | AAFHA EZE AMul27t AFHE L
Space FTNE Do )
External |A®HA Mujxrt AFHE I o+
Space & T i
412 4% 9A

= e fuAH2 3FYY 57 3 AR 4

g glo] #3d AR EBAC o Ax®lo] Fisty
(58] HUstE Au27t FHo=2 YA e &
2L % JA9 BhEY fulAEHs AFE AHlx
T AHEARG F3, dutolAE Y] AR U A ¥
& T8 MHl&7 BHoE AFd AAT S
® 394 d¥dr}

<E 3> 3% AA dolg a4k 34

Property |Definition Cardinality
User AHERY HEREY o]F &£ FE& 1L
Context el S gtk -
Space AU 2HE FUEY LHE X¥ 0%
Context -ia=5 "
Device Al AFE A8 AAgHE dut o
Comext  |o]259) 4ehE ERDT, -




20073% I QEAEE 7 L EE=TEF Vol 34, No. 2(B)

42 REIFEHA EHEEY MHHIA MY 24
FHAE S AFR Aoz Al 472 Y 3o

ul-2 7} o] PDA@’e} Qhll A|AHL NAHAT X 4

PDA B4 < Ala®o AMulx Y88 Adgdc

fr o2

<¥ 4>PDA 944 QU AN2g AHujx

Service Description

Sgw Sy 244 % deAd

ang gy |29 TTE 29 AT AHAD ¥4 9

ANE 97 % AE A4 ol9jd B
ANE 3 E L) # 742 DB A%
EHIAE B¢ NBH BT %o} B
¥ 3 43¢ 3429 A2 9

AAE A

S FY GERL F 6 AP 15 HHY FEo] &
2 4Km, FH AL 11 A7bo)

Capability
Layer Service
Exhibition Hall Guide Convenient facili(ies Map
Exhibition Hall Map Exhibit Hall Info ,"
\ /
Operating N /
Environment SM Platform Visftor Device
Layer s 7
OS DBMS. ees pC PDA Cellular Phone
Windows Linux Mac OS
RelatlonalObJect onénted
Model Moqel
Domain V'
Technology Map Bmwser
Layer Technology
implementation . ati
Technique i resentation s
Layer Cw_ed\lon Language Search Algorithm
WAN WLAN
XML HTML WML
a) EF
Capabil
La)?er Y Service
Exhibit Search Exhibit Information
S /\
View Save
Homepage  E-mait
Operating N,
Environment SMW Platfomir, Visitor Device
Layer " o
OS DBMS ®¢ .. PDA Cellular Phone
Windows Linux Mac OS .
RelationalObject onented
Mode! Model
Domain
Technology Exhibit
Layer Search
—Technology
Implementation . \
Technique Connection Presentation .
Layer Language N
DA WAN WLAN Search

XML HTML wmL  Algorithm

) AAE AW

2880 @S Ao AFEHY] A ATHE

PDA 34 Sh)| A|2Ee HAZ 3 FRE o}yg,
XY FL TAAR AA G =8 gRr)e H9)

A AA e dAFe dAE A 28 FA7 ARE
FI ol FFAEA 7‘*’\]%"“ e e AT
o, 3¢ =3 AAEY A 227 AZsd T4
T HER FHAE %Kﬂ EM‘% T ATH15]).

& X ol chel =24

299 39 o3 #rh

S T HEBAA AF s SEF O, ANA
A, FAE A, IF Mulas AE S
AN Zzt & AFolztn E + Uoh wepx
o A 2dY 4 7IAY MZ dE AFo
e FulAE A BHEY Av2E A8

Capability
Layer Service
Interest Optimized
Exhibit Movement
Registration Dustance Guide
Operating j
Environment S/ Platform :Visi r Device
Layer
0S DBMS see PC PDA Cbllular Phone
Windows Linux Mac OS ‘.
RelationalObject onénted |
Model MOQeI ‘.‘
Domain / \
Technology Map Browser Path Finding
Layer Techr_nology Technology
Technique Cor Presentation Search Algor\thm
Layer DA WLAN Language
Shortest Path
XML HTML WML Finding Algorithm
b) AAE <hf
Capabili
La:er v Service
Visit Saved Exhibit
Reservation information
“\ View Print Delete
Operating
Environment S/ Platform's User Device
Layer *

0S DBMS  see ‘Rc PDA CellularPhane
Windows Linux Mac OS

RelationalObject onenthg
Model Model
Domain Visi(
Technology Reservation
Layer System
implementation "
Presentation
Technique i
Layer 9 Ccnn‘echon Language
WAN

XML HTML WML

d) 9% e

(79 2) 9Y AF #A 299

46



20074 §=AHB A3 I

& e =57 Vol 34, No. 2(B)

Capability
Layer
Museum Guide

Interest Exhibit

Exhibition Hall Guide
Convenient Facﬂmes Map
Registration

Exhibition Hall Guide

Movement Distance |

Service

Exhibit Guide External Service

Visit  Saved Exhibit

Optimized Exhlqucarch Exhnbl)]qfo\nnanon A :
Reservation Information

View Save

Exhibition Hall M Exhibit Hall Info i / g
*® “. (E":."de ," Homepage E-majl” View Print Delete
Operating \\ Y R Y ] ’
Environment . ‘.‘ S/W Platful:lp ’,: ,/ Visitor Device .
\ > / / ,
Laver | OS DBMS,” e PC PDA Cellular Phote
! ’
Wmdows ‘,Lmux Mag OS,” ! K
. % ,Relational Object oriented ,‘I o
-~ \‘ . Model /  Model '.' o
: e Pl i .
Domain s ;o / Visit
leel:mlogy X\’ArapLBrctwser l-’rathLFm‘dmg E;hillit S'calch Reservation
sw.er o TR \oed System
____________ \
= T
Implementation N - ~'~-' ________________
. resentation " "= N T
I:;::lque /Mn Language .. oo Shortest Path
DA WAN WLAN /\ Search Algorithm Finding Algorithm

XML HTML WML

(3% 3) % AF HA4 297

fFolFAE 2 2HFY Mulae M2 OE& Muagd
A3 28402 o]Fo] NEZ y-Museum®] FHH tho
oL 19 29 A tholojuRe] FHPoE B
N7 WEY FH B I 49 go] 2dF g}

44 2HE &8

71€ ¥X Ed¥ PHE u-Museumo) HL3 A=
I ALAYG AF AR diF REE T 5 8
i dd AFETY {71H A 765’- Wl g
2d9E 8 5 ¢S ¢ F UMk §FH FHoy
2o oW Mulxyt MEHoE HGo HeA &
F 7] Wi FulgEA AFY Mulzg F0 AR
Aot 4% AAE e £

5. #TE XN JIE T =2H

5.1 RUIAHA EFRE SZ3E N8 &#TE #Y 29

43X =28 FuiAE2 AFP 53 F, 18
A} B ALAY A AAE WE HH =Y
2 B9y ad 48 2o

Q

¥ * ht

I* Jox

Ilnternal Spacel I External Spacc] lUsu’ Contextl l Space Comext] l Device Contexrl

(39 9 FrHlAE= IFHDY B9 HA =2

a¥ 4 & FHAHS 2FY
YT Z7te] AWAge] oW ¥
UehiE 8% FHoln.

5.2 #&E HXY 2¢ FQ

EAR AF Aol o8 AFRU2)LE ojFojAt
9\ 7129 A it 24y sigel e e 1 7 Zol
¢y AE FA Fozw 2FE F Ak

39 1. 71& AA RN 5 AFE HAN 29
TC=_C,+f;+...+j;
=§,f’~ e,
. £ ey AEY X 24
C Fe @ AE ARNA A9 9 AEC) FYL BY AES ¥ mgl

AT o] P FuHE 2 AFEY §F T
AdAre 2F AXE vEd £ k. WEA
292 Ao 29 Fo] ¥ AFE FIY T
WPoz WA or g

kSﬂOH
e X

A9 2, fHAE2: AFY 83E 0P FF AF AA =22
Fy = RS, Fo)+ RUC Fp)
where {81, $5..§,} €8, { € €€} EC W,

CRIX Fp) - &4 X3 AQA | 4% L)% WA Abols) ¥ £
- S ;B AENA zaNer ¢ 229 Y
.5, DAL} T BT
C : $Y AEN4 nasor & 49 Y
: nseol & 4%
£ fuA2 BFY BAE DAY AR ALINAY BN 2RO

o
C’ﬂ o

47



20079 % YRS 71 SEAFE=EF Vol 34, No. 2(B)

FODA oM A% 4 71A] 7he] 28] (Capability Layer,
Operating Environment Layer, Domain Technology Layer,
Implementation Technique Laye2 & @49 AFE Alo]9]

FAE Ued F gong oF yehd £ Y& sty
"fﬂ ! ‘Relationship Layer& #7}%th wabrd 35 7}
Hude E 49 Zo] A Fod & drh

<X & B39 ¥4 stdas

Category Definition

Relationship |[AY]2E ) #AE vehd $ Y= Y
Layer * A} FBAR

R - RIEECEE R

Operating

Environment | o] &2 #Ho]Mo] £ 45+: &3

Layer

Domain = i
Tomogy | BTSN BRI BEAo2 Ags
Layer e

Implementation = 5
Topiemen Eﬂfg ;} ;101&1 FEA AAA AR
Layer =

* A2 F718 e e
53 BAE X 2a TFEHA

FHIAE 2 AFR Aul2g 99 39 HH =g
B EZRAEE I¥ 5 9 o] 2 UAR o] R0 |
SA FEAES AHY A =6 2HUDA)E
=He A HUDANT Eddo] omd AF
=2 TARAYEA 245t dd AFE 4'E(UDA2)
s gAlZ T 2 A fulAEE AFY Ay
2 FX EEYPUM)S 88 dg AT H2 3w
4F(UFME 8T, FHFHE 2 AFY Mujre £3

< IFY B AFY A ZRYUMSE Ro=E
TAHE

EAA1. RUINEA ¥EY MHIA S0P #4 (UDA)

Feature Category

» Capability

« Operating Environment

+ Domain Technology

« Implementation Technique

xtended F e Catego!
* Relationship: Space & Context

Z2 N>

@¥ 5 e A =249
6. Atgl &1

€ ZMe A 5 FoA ANG 38 X =2gY
o AFE 98 ANE T2A20) wE =P F4 9
E#9 PDA B4 W A2"E =YY @ 194 &
HAEHA BFE AUz E0Q B4L 42 oM F
d3la 2 gAY 9 AFE A 9A 43 9 19 2
Tt AFH=E )

3% 62 £ =894 AR 7Y g8 29 F9
HERAM A FEE PDARE U A 2" g3
A =AY o|n, ‘Capability Layer’?} ‘Relationship Layer’
o]91¢] stelnee At

Relationship Relationship
Layer
Space Context
—
User CLmext
Lobb_y Archaeological Fine Arts ~ e#® External | Space Preference
,' ‘-~Ga,l.le\ry\‘ .C_;'al_l_g_ry‘l"' "~ Painting. ._ Sculpture oo
Capability [ - Tl Tl =l
Layer b S T e o T .
Museum Guide Exhlbmon Hall Guide Exhibit Guide External Service
Exhibition Hall Guide timized Exhibit Search Exhibit Information isit  Saved Exhibit
Xhibiion u Convenient Facilities Miplmere5t Exhibit Optimize — Vist ) on

Registrati
Exhibition Hall Map  Exhibit Hall Info egistration

Movement Distance
Guide

View  Save Reservation Information

Homepage E-mail View Print Delete

Operating
Environment
Layer

Domain
Technology
Layer

Implementation
Technique
Layer

(34 6) 3¥ 3% JE@S ¥3E AN 29y

48



20073 FFAHRAE3 71 SEUEETEH Vol 34, No. 2(B)

7. A8 U ¥R 63

2 BRI E ‘BT AEAY AF AR
FIOAA AT PHE FH fulFEHs AFY Mula
9 =ul 4 wig ANzt fulFEs @23
A% FAY3E fElAH2 AA HE 22L AN,
FHIAE L AFY AH2E IAAZ ZAFOZHN BE
HOZ AHEHI SlE 7129 A 2ay gl g%
FHIAE LS FFP Muj2g 2499 J2& S5E
@} ol2H fHFAE2 Mula =dA 299 53
? Y€ JhsdA stn F¥sd M Zag 59
71€ FA 229 AE AL MLl we HrgHe
FANZ = A

FHAES AFY Mulas £ B Av)2s oyt
o9 A AFOR AFHAY] W oI5z
BE 44 94 nsor & 2 54 F shvolth o
A GF AZo] gd AME|a Alele) 2T 244
HE FEo] FF FAZ Foldch

EX )

=gnks.

[1] Mark Weiser, “The Computer for the 21st Century,”
Scientific American, pp. 94-104, Vol. 265, No. 3, Sept.
1991.

K. Kang, S. Cohen, J. Hess, W. Nowak, and S. Peterson,
“Feature-Oriented Domain Analysis(FODA) Feasibility
Study”, Technical Report CMU/SEI-90-TR-21, Pittsburgh,
PA, Software Engineering Institute, Camegie Melion
University, November 1990.

Kang, K. C, Kim, S, Lee, J, et al., “FORM: A Feature-
Oriented Reuse Method with Domain Specific Reference
Architecture”, Annals of Software Engineering, Vol. 5,
pp-143-168, 1998.

Griss, M. L., Favaro, J., d’Alessando, M., “Integrating
Feature Modeling with the RSEB”, Proceedings of 5th
International Conference on Software Reuse, Victoria
Canada, IEEE, pp.76-85,1998.

Abowd, GD. and E.D. Mynatt, “Charting Past, Present,
and Future Research in Ubiquitous Computing,” ACM
Transactions on Computer-Human Interaction, Vol.7, No.1
(2000), pp.29-58.

Cawley, D., “The components of a Smart Space Platform
for Smart Service Deployment”, Tele-communications
Software and Systems Group, Waterford Institute of
Technology, 2003

M. Satyanarayanan, “Pervasive Computing: Vision and
Challenges, IEEE Personal Communications”, August
2001.

o]F <, ol4, o, “FulFAE L FHMN Y
@ A Ao HEEy) AT AHEA 2EY

(2]

(3]

[4]

[3]

(6]

(7]

(8]

49

o] dutsl WhHE” 3 HRATE S =
ST AR A8S 2006 S SERE=EFH A 33 A
Al 2 3(B), 2006.

g, 3%, o]HS, “FulFAH: AFEE 9

AulA gd uh S 87| &8s A HfF

A A1 E,2003.

ARl “FulFAEE FAFB: oA%A T AJN, &

TAEAs, ARIAEEA A 21 H A5 E,2003.

AeH, oldd, AAE, “FuAHL AT FUL A

g o7 248 A% £3E UML A, dFAF

ARA2983 Seige=dy ITZATHRAL

983 2006 A& 3=, 2006.

[12] 284, AE, 24, 24, “Hvlgds &3$&
A LEEX VW A 2dgr, f5A8Y
ARe3 stewgds =231 IFUHUANR I
2005 A71%3 2 FAtteEEd AeH A2 35,
2005.

(13] $£A7F, A5, “FolAe2 FFE FRBAHE §

@ AY2E 7)7te dojE 2Eyr, Az

3, dFEd=s3=Ex Ae6B A3 I, 2006.

ojl¢E, HUAS, £, HI3, AFE, olHE, 2

A, BEH AT EJO AF A ¥ LEZ

A 7w XN FEA € VHEA B4 W, 854

233, Frasts=ix) 4ATEY € 4

A 348 A3 E,2007.

[151 =¥ %9 %E4, http://www.museum.go.kr/

%]

_
-

(10]

(11]

(14]



