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An Ontology — Rased, Problem — Oriented Requirements |

Analysis and Domain Modeling Method

LIU Yaﬁ—ling,HUA Qing-yi, GUO Xiao-juan
(Institute of Software Engineering of Northwest Univ. , Xi_’an 710127,China)

Abstract: The traditional requirements analysis takes the application domain as the goal and takeb the solution of the questions as the cen-

ter, which induces the misunderstanding among developera requirement analyzers and users and the result of requirements analysis is non

— reusable and ulteriorly causes the system development’s efficiency and the satisfaction degree of customers low. To solve these prob-

lems, proposed a based on ontology and problem — oriented requirements analysis. Expatiates the necessity to carry on the based on ontol-

ogy and problem — oriented requirements analysis, the related concepts, the principles of design and description language, offers the do-

main ontology instance using LAU and the process of requirements analysis and demonstrates that the based on ontology and problem —

oriented requirements analysis can improve the quality of requirements analysis.

Key words: ontology ; domain ontology; problem —

0 5| B

oriented

B 0 R TR AR R T R, TF Rk O R

M 2 BE AN N, B4R 1 & B A O 55 B

RS SE B R NI T R 8 £

itk

T.o %_kﬁﬁ

AR T & BOME A, FEAETE 2K B B0 R UR 0 T 8k

PRIETT R APV MER . FR o+

PN

K| X

Z—RIF R FEX BRSNS, U R B
AT 5T 2 LA TRI R AY A 2R 58 O L, B T X i) 38 3
RIBH A, & T 8 S R P Z AR Z AR A3 HIE 5
—J7 T A # Tk AP AR AR B R GE i AR e — B
RF K — i, B REMAP ZEZHE ™ £iR

Yk HEE-2006 - 10— 19

EEWAR: HX HARPFEE T E (60073050) B P H ﬁ'ﬁﬂ

22304 VERLI H (2000X15)

MRS R A1 I (1982 - ) o, WM B RO, BE D528 BRI Iy 1
AN H IR — B8 18 b U, WEIE 07 0] 2 ABLEE & AT

T

Mo A SRR B AR K R BE , T L L 7

A TR AR, FFRE T A4 |8 rﬂ&iﬁm
TR AR E T LB, ]awed Siddigi SF
A%Eiﬁﬂl]m B 1t ,?ﬁ(ﬁ%%ﬂ‘ E*Tﬂ%%ﬁ’]ﬁﬁﬁ
HIFF ZiEJE%JXWHL%%E@T’JLJ ToRWA T BE, —
IR Hﬁ%fbﬂl%ﬁZﬁ“ﬁme@,E]?Etlﬂ@i“ﬁﬁﬁ_l:_F
R RILAY, E?Uﬁﬁ?f’r?ﬂ o T 1) e R R O R T
T 52 R I B X A B R 437, A A1 0 T 9
Z PRI R R A R

Ontology s R 2 — T # EBEE, NEFERE
15K 1, Ontology & & WA 78 BY — 1> R G 89 B B it
i, ORI EZEMM L MA AR TR, EiTHE LR
TAERE X EAWRE, AT =M HBA R
“Ontology & #f /& & & A B 8 19 ALy ¥ 7 ( Gru-
berm) s “Ontology & 3£ Z i &8 B YT AL A Vi i
B (Borst**1) 5 “Ontology J2 3£ 52 HE & 45 78U A4 B 7 A9 T
AL TE U (Studer)) o AR 92 L HEHE K

i.H



- 100 -

HHEIBARS R

%17 ##

A H 4

(explicit) < JE 24k (formal ) FIFLE (share) o

DE.I——ﬁIH'XﬁZﬂﬁE%XﬂEﬁ%U%ﬁfﬁl

S S A BIE X R AR, TR Y
He FEGRRMFT R T EMEE, X TEREH
7 K B IRECRE TR )

E*J:‘
B,

ux.uu

A PR RY , T

=5 M BE & B ((conceptualization ) , BA

A A
3t A,
I T K

A% (AT LA

RIETIRARIRG , KXW E T F KA ayatE

1 A EYHE L AT v E
1.1 HXER |

LN ]
=, UK H

1‘%”“‘5

SR, ‘E’%%AWEZIH]E@%AR
TAREREZ
U_‘X]LZIK{ZFE@*E%
] -*%ﬁ']’f%’*‘&

B

ABEES
EX 2

R, AT UK D R

{Ozl'! 12!;”
EX 3

(%R B O

,RS ARZREEG. N
BE 3 (Concept) B5—RKXT A1
1 — R R R 1
Ot , B O, HIHED -

K% (Relation) FHF

R ZE KR IR Cy, Cy,y oo

BEE, BRE

f— %R

CERTEH RILERME C, X
£ R(IRSCyxC, X

1.2 AEEIgiH R

MM &, IR
A Z Gruber'®

1) B 1
TB B XN E AL (terms) 5 &

X o

2)—EE

(Coherence) : B[l

R BE AR & XA F IS

3T

L3Es
ZEHUR B R

( Extendibi]

i , 8 -

R 5 &HLI .
(Clarity ) F1 2 W1 ;. BJ A< & B % FF
AR RS LAE L E

ZN LN

=2 S35 A
”Tﬁﬁﬁﬁﬂ’]%}(ﬁ%/‘ﬂﬂ] PN JFE%’J‘*%

R TER, &5 45 B AR L8 E B & Nehces
R IKE X R R T BRI EARIE X
X BEAREN RN EEANVES

RPN S B AR A R 5k

YA RIS 28

] i) 38 Y W

L e REHE,

AR AMREE ERNEEH, T
Hﬁ;éﬁ"hz‘iﬁi%*ﬁﬁﬁx

-Jik D Sk, B8
= {(CS, RS},;

Cz X

.XCH)ﬁCuCz,"'

e, ANt

S

5 Y
H)
-+ X C, BT
, C, ZI8]

AR A B %, B R R I A AR (K
A ﬁT?bf'fzfifzfiﬁ‘mﬁfr%ﬂw

A

RGN e

1:*’]\{”'- . F L . ]ﬁﬁ

B2

1) 7

w)~A$Wﬁﬁﬁﬁﬁ
3R

4) B /ML 4K Ei ( Minimal encoding bias) : BE 28
—MFENF SR

BIRLILRE CHE RS

Zt o

A3

A

& _E AT

L2 B A AT B

ZNE

HERREH

é'é??l‘ﬁiﬂ‘
wik, B C, =
PRRTR o

T R 2 B
,C, A n AW

I HEN
{E kA&,

5) f /NA AR LR (Minimal ontological corrmﬁt—
ment) : A R X TE FE 4 ik 3] B A9 FERE B

§ /NS R

ROXTEBEXT RN 25 S Al GE /bRy 23R, LA
P IRTER B

AT IRAL M LA R

2 ﬂiwm*ﬁﬁm 5= LAU

,‘[f
P K
GOI;:: = [4]

X

AT RE &
—FP K

I

MR, BT

A A

I,

LINGO 1;:1 =]

sRin LR ARG, HiXHE
R AR E
ZE—F TR BT BB E

JETALE S BN R RTER
K AR Z B T HBE, & LIN-
e REZ M, mMEAEA
ERVEZ Ot TP
BT AT R4, Br LA
HIAES &K

) UMLIES . Cranefield IS CHIRH T
Um;ﬁ%?ﬂiﬁiﬁﬁﬁ?ﬁm Bl
MRS R R R P,
ERE R, FPE
YRR ERIE(REBOAN. BHE UMLETE R
s/ NAARZRE N . T B Cranefield
T [ X 2R B T B R RN A, X AT B, R —

A R X4 —
RARFEMXTRE,
(1% F KA 0]

53

\.

CRES
K2 KRBT

FRIE AL B BRSS9 8b, AR R 3 2 B /Y T 04 AR

B, UMLIEERZ — %H@wﬁxmﬁ‘é
FR IR RE LA B A] §
IR H T LAU in‘;.“,i?i%;“MEM
55,51 A LINGO HI581E X775
Y95, Fl Cranefield B 7 = A

1::: mﬁ:f

RER R

FHE

LAU B A

cept) 15 . 18 £ £ (relation) fF 5

ZIRERAT S, 0

BT R
E, RIEAR AR & ST
1/ UML &
T, HEHMAFST EE N
, WAL I AS 5 A T 1) X

53

ﬁ?v@%Ub

70 T . #E 2 (con-
JEIE L KRS

8 1R

concept

__relation

>

Heneralizationb

aggregation <>

*E%Af’ "3‘&)

1

constrailllﬁ

LAUSM A KB H A5

UML R R4S, i E

LAY

R—THE, &AM RPN RS EMFS L

AT AR B2 R RN

= H

L ERLAERIR AR 4

v1E XKk RS HE X T =M. generalization, aggre-

gation HI composition, AJ PATE I AF

LA3 e X
AR SCH,

AT 5 8998 3L, IR TE SE BRI A
MHIRIE X R RS . BT HRAFTEBRH

= L XARFKAN,
o %, i ]




8 ]

X FHEFy

& BT A

B ) [l R 75 3R 57 5 A

. 101 .

= )

3 WEAER e

7\ Jas

RIMTBLE—FFRE v
MRt fTRIE, TFEX]

Tito
A,

BHEMH. |

SRGE, HEH

H e

RS EA T EE s, R R

A A B
BB SR B A e A TN

HIFE R X [a;

IR ARMER SR AR B

1 i) () RBUSBCRY 7 35, AT LA RS
/e KB R 2 [ A 3 -

AR ZAMEF, T

LAFRE
ZN:SRNEN RivYE:

X

i) — A~ S5

Business problem

=75 F ROU( Role Of user,

—definesyl yger post

el 35

T

=
5 | DR ) R )

JAARIE B9 5 B30 ] 8 AT A B B
I SR DIBEAE R — 4t

EHIERHITHERS

A

AT

R T SERCERA AT 5E BUBYAT & T R A) — AP A B 4K
AN T EAGR B E — 1A

_";

FHIR R o
H‘J{%@ﬁ_fﬁﬁ'ﬂ

RIS E

LA TG BB 2R, X F
AR RZHENF
PRIEA R B EEAE

FHEAKE
SRR RL I B9 29 3R, ;X TR A AR
E o ﬁﬂ \ﬂmU$ﬁTﬁ»

K RRTR, HREWRE X T AR RRR R Ty

o ﬁu,ﬂéﬂ

AR R
AT U A A 1) B
A FRAREIRNR, FEIREFEHS

68, G50 R AL
ER R — TR —RHE, &

2 A9 45 Fh A &

& 89 5 3, I Uschold!®!, Gruninger 1 Fox'”!, Fal-
lﬂm¢mﬁﬁﬁﬂmm$ﬁ%w%ﬁﬂmmm@w

FIEARAL i
BT

] [ AL 45 2 445 B B A
r"HL‘TstEE@ BURARBRIRI BT B, IR

—) Ontology Requirement [

s TME L

gy —FhE
2 R

T

b 4

Role capture

[T

Structure

capture

1T

LAU Representation

Ev‘aLuation and

T

Formalization

B2 &6 PR AR A R 12 &

& [ 77 B AR 59 % 5K 4 # (Ontology Re-
B8] B HEAL T T A 1 3K B (Ontology
BEREERBR =T E3h: f
JE ALz (LAU

K,
quirement) o

Capture) , TN
HZ (Role Capture) , W

Lol

LLAU ]4:1 ;::: £

3£, Rk

Representation) 125 ¥4 % B ( Structure Capture)s 5
B K IEAL #1130 #2444 ( Evaluation and Document ) A
(&FE o4k ( Fonnahzatlon)

aﬁﬁﬁﬁﬁﬁ%%%%wmnwﬂ@3ﬁ

)

ﬂ) H

Rol

e of user

VAN

Publishing ROU

DecomDOding ROU

| Executing ROU

ROUEBH YR TH
’fFI A :%.J.k%
BB AL

H3 ROU

AR E

IFF

P AL FE N &AL

L™

7?3‘3%&;’@.%%53 EE X ®is
R 1Y i%ﬁ/iﬁo ROU Z= & B 1Y & 2

[ 46 3%
17l

XTH#HAROUERRURESRAP L2 A K R,

PRI B T, A REEAT
B R MR AR R R 1 35

H R ROU KL 2 ROU 1 F8EE, 1E
1Z 4t (generalization) % &
BRHARKER, BIIRTEE

Mk
EEEME Y AL T

17, X R E LR 4, BT

4 E?ﬁﬁﬁﬁﬁhﬂ@ﬁ%

K54

X &

LA

& AKFI ) ROU 2]

RE

eV IT RIS f , iR e A
= REITE L AL 55 2

E

UK

B T AR UG SR 0T 5 5 T2 LA U A EAE X

%*ﬁa‘ﬁéﬁﬁﬁﬂ OB RN TR AR A

B VA K AT A V8 B I AR, S
iR S B SR s VPO 8
e} [l B T K AT R SR 29 5 3RS
I—R 778, SO R
x, LISREEE G- Hul 75 KA VB
SKEBBAFRIE
BB
T &

APt

AR

-

=R
4 B

X

BB RAR A
4.1 WS

A 55 S A Br B E
FEZR A
RS U

1T 2

'F-?—-‘

H

g

R E Tie s

HETR R AT 55 2R

W(Aﬂﬂﬁ*ﬁ@ﬁ%ﬁ 3CF
B B B SR 4T, A0
v 55 oA B 3BT 2&@%?]‘%1‘)?3 A
HBFT R PG R AT RKER, U AEZEA

DL G AR (K
i

Wi

_.%% ;
SRz NI

H 2
N o

R1E R

- PR R A, TH

e 1] %

LAU %Efﬁﬁﬂ‘%iﬁa‘ﬁ%#
B GF 3
ﬁlﬁ]ﬁﬂﬁﬁﬂﬂ’ﬁ%*

3%%@%%

X

%&

L3R
e Ja s

*T%U\*EV‘J:?%J& ’ﬁ%ﬁﬁ@k%

Bo X —PrEf Rt A BRI LA G 1K
HRAZIE, SIS AR S SS%
T AR & R AT .




102 TR IR S K F 178
- FHER ARAR RS CHEHBRI CHRZE T AE L Efl ARG YN & o A |
RSN N R i 2 B AT Ly — A B T
ﬁ@;;; | | . Bt o T R . B A e N
- *- o ‘ﬁ]%ﬂiaﬂﬂ%f%ﬁﬁ FEAR, AT LU 45
\Z N NS TR R T R A 1
EZZX MM &, 75 2 PR AR , T HL o] LR 09 4
| ‘ S5 B PR E HR FH R
| ] HITEEWNHES, TUENE &
l (LéUﬁﬁgE?—FE) S [i] i DR (AL Y 5 141
T HREEAER —HWESR
| | T | REF R AR A AR
N ok ST R 2 .
| \ B 7E R — 4 P T E 8RR,
SRR 5% R RE G ELA 2 I, o
- —— - L T8 5 A [FELAS B3 2188 U 159 BR
B4 ATAKEEFMEKRGE RS R HAE, ERAEA AT ENE R
i AV SER AL, T — KRB & , FREMERE A
. zﬁijtj:ﬁigmgrﬂ@gg THREEBABECEAREK B RATEEH - H
4.2 EESH BFSC A TR I 7 R AR 5 £
ZE T E %ﬁk%ﬁﬁﬁﬁiﬁtﬂt Sofll 45 H
A PRI AN D7, LA LB 3 2 5 60 SEXM:
43 A B VE F AL € ZfBJ EER FEELD /{ LAU 1:,] ok [1] Siddigi ], Shekaran C. Requirements Engineering: The Emerg-
3P 2P ing wisdom[ ] ]. IEEE Software,1996,13(2):15 - 19.
| [2]  Gruber T R. Towards Principles for the Design of Ontologies
-A/\ Bl N Used for Knowledge Sharing[J|. International Journal of Hu-
?ﬂJL .LAU HI &

4.3 BEEAITHEST

RG 547 19 B B0 R AR B R R 1) sk e

[3]

{45 R LA R 4 1R 22 ] H@iﬁﬁé%%ﬂﬁ'ﬁﬁ%‘-’#

ﬁlﬂ@ﬂﬂgﬂ)ﬁi_
B CLAU H R

| %’JL

44

-;f:]:%j{mé}ﬁ %M:o

L3

1o B Uk B

LAU #FE

44i@ﬁ%$Eﬂmmm

eyt R Gu ot ik

SRR TR, 4 A IR RS AG
BHRBEREF K, i 1% S

A LAU B FE X ETR.

- B CHGEES
s LAU HEZRE

5 5SS RRNIIE
R T — T AR

ik EEE S SRR

e R E T RIA . W FIF & i, Al

B K At b T SR AR A] AR

EEERBEXERET RS

H

(5]

1ok P VR Hb 08 T (R B
@H@ﬁmfm S pE]
ﬂﬁWM%ﬁﬁﬁﬁﬂ

[6]

] fiu] A0 38 ) 5 K 4 M O

[a] [ 2 32K

H — R AIHESR

man Computer Studies. 1995,43;907 — 928.
Borst W N. Construction of Engineering Ontologies for Know-
ledge Sharing and Reuse[ D). Enschede: University of Twente, |
1997.

Studer R, Benjamins V R, Fensel D. Knowledge Engineenng,
Principles and Methods! J]. Data and Knowledge Engineering,
1998,25(1-2):161 - 197.

Cranefield S, Purvis M. UML as an Ontology Modelling $.an-
guagel Cl// in Proceedings of the 1JCAI — 99, Workshop on
Intelligent Information, 16th International Joint Conference
on Al. Stockholm, Sweden:{s.n. ], 1999.

Uschold M, King M. Towards a methodology for building on-
tologies[ C}// Proc. of the Workshop on Basic Ontological Is-
sue in Knowledge Sharining, Intémational Joint Conference on
Artificial Intelligence. Montreal, Canada: [ s. n. ], 1995:78 —
92.

Gruninger M, Fox M S. Methodology for the Design and E-
valuation of Ontologies| R]. Toronto: University of Toronto,
1995. |

Falbo R A, Menezes C S, Rocha A R C. A Systematic Ap-
proach for Building Ontologies| C] //in Proceedings of the IB-
ERAMIA’98. Lisbon., Portugal:[s.n. J, 1998.



