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Supporting System for Acquiring Requirement and Deriving
Specification from Descriptions Using Natural Language

Yo0z0 TAaKIZAWAT and YOSHIKAZU UEDAT

In this paper, we propose the supporting system for deriving requirement specification from
descriptions using a natural language. The goal of the supporting system is that a requirer can
specify some requirements using a natural language. The requirer will convey the idea more
easily if he/she can define and confirm requirements by natural language. But current pro-
cessing techniques of natural language can process only the restricted sentences. We describe
that many informations about the specification are derived using both the syntax analysis
and the search for words in dictionaries. Under this consideration, we show the implemention
of ARDES/J, which is the supporting system by Japanese, as a prototype, then we report
some matters about a whole system.
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Fig.1 Overview of supprting system.
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Fig.2 ASRED: Acquirement supporting method of
requirement from descriptions.
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Fig.3 ARDES: System for acquiring requirement and de-
riving specification from descriptions written in a
natural language.
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Fig.4 ARDES/J: System for acquiring requirement and
deriving specification from descriptions written in
Japanese.
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Fig.5 Syntax rule for syntax analysis.
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Fig.6 Syntax rule of simple sentence.

<A B> o= (<FHD <TG <S> L)
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<fE¥> - att | is-a | has-a | ope

| mes | rel | act | event | cond
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Fig.7 Syntax rule of concept data.
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<BWa>: <BYERHRSS;

£
Relationship <Relationship®#&#d> (<Entity%>, ...);
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Fig.8 Representation form of model diagrams.
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Fig.10 Sample description after pre-processing.

(define word-dict-txt
"((FVIF 4T @adj) (MR @adj) (EEBEZL @ad))
(F7:% @adj) (EY% @adj) (T X9 % @adj)
(EA% @adj) (EFD X% @adj) (5E&T @adj)
(£% @adj)

(B2 @adv) (F7 Gadv) (7z& 21 @adv)
(BT @adv) (KIS @adv) (H7:1C @adv)

(FE18$ B @verb) GELT @erb) (I3 @verb)
(*ﬂEf’Eﬁﬁ L& @verb) (4)T @verb) (¥2 T @verb)

(- @nakaten) (. @period) (, @comma)

( ( @lpar) () @rpar)))

B 11 TR A OB
Fig.11 Word dictionary for sample description.
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((*+&% @noun) (% @pp) (ELU T @verb) (- @noun)
(5 @pp) (FERHAk @noun) (% @pp) (G 5 Gverb)
(7955 LAWY AT & @noun) (I @pp) (P S I @noun)
(4% @pp) (H2 Gverb))

((P ST @noun) (i¥ @pp) (KW Gadv)

(FHEAVEH L) @verb) (7825 A€ Y 21— )V @noun)

( ( @lpar) (&% A,%—} @noun) (& @pp) (IES @verb)
() @rpar) (75 @pp) (5 @verb) (HIEKZFE! @noun)
(# @pp) (A7 4 @noun) (T @pp) (H5 Bverb))

((P ST @noun) (T @pp) (it @pp) (¥ AF AL4{K Gnoun)
(» @pp) (BHE @noun) (% @pp) (HAEMES 7 = — X @noun)
(& @pp) (YO 5 LEK7 = —X @noun) (I @pp)
(53T @verb) (#X T @verb) (W3 @verb))

12 FHBFBEOY T VR

Fig.12 Sample description after lexical analyzing.
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|
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|

|

|

|

|

|

|

I

i

| +@pp- -
|

|

|

| +@pp- -
| |
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Fig. 13 Sample description after syntax analyzing.

VAR A zi 7’ yHE % AU .
7 g & A T

VAR A Gi fﬁuﬁu%ﬁ;_ x gt .
FEEE 3 BE T HD

TUrT Iy IR WA % A
W A T 5 .

WX SIVIFA4T T hHD
TusII v e i TJVJ’JXA [
TUITIAAL W S T HD .

N FUTIIVTRE 2 b
IN—f li ik & b0

iuﬁi 13 FESe I MTA

H14 BRILEALT YT VERB
Fig.14 Formalized sample description.
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AP OMT DA 722 P EFNVEERLIER
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(B (s (&aEm (& 28D @& ")
(A (%@ &2 BE "%"))
(@ "&d)
(B3 (mamy (BaEhs (BH /732 @@ i)
(@AM (&EH &H) WE "0°)
(&A% (B&FE "—8") BFH "T))
(B "H5")))
(%72 (%71 has-a)))

15 4 ¥ 7 VLR OB S B E
Fig.15 Sentence structure dictionary for sample
description.

(F—% & (7753 v 7% has-a))
e (F— 5% is-a)

(H#EEE (70 y s 32 74 has-a))
(B4 (hEHEE is-a))

(®E (Fu¥ 3> 74 has-a))

(& (GHE is-a))
(793547 (@H is-a))

E16 7 Elde o & NS
Fig.16 Concept data derived from sample description.

(((%&R01 (%&B02 has-a)))

(("Entity” "class” %&Hil NONE)
("Entity” “class” %12 NONE)

("Entity” "aggregation” <nonel> NONE)
” "upper” <nonel> %B12)
("Relationship” ”"lower” <nonel> %®71)))
(488011 (&R72 (W13 ope))))
(("Entity” “"class” %&®il NONE)
("Entity” "class” %Fi72 NONE)
("Entity” “association” %3 NONE)
("Relationship” "none” %&#il &#13)
("Relationship” "none” %2 %&#I3)))

("Relationship

®17 EFVRERAOMEE
Fig.17 Transformation table for generating models.
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| 2o ORI, R OIERR ML T~

Entity class 7% # f‘f_ |
Entity class 7059 3
Entity class #%4: | f.
Entity class fﬁUlﬁl’f%L i
Entity class & | };
Entity class 7V 35147 {1}

i
rEs

Entity aggregation <nonel> |
Entity inheritance <none2> |
Entity aggregation <none3> |
Entity inheritance <noned> |
Entity aggregation <none5> |
Entity inheritance <none6> |
Entity inheritance <none7> |

I

i

I

i

i

y
Relationship upper(<nonel>, 707 % I ¥ 7¥#E&)
Relationship lower(<nonel>, 7 — % #i#);
Relationship upper(<none2>, HEZ);
Relationship lower(<none2>, 7— % ##1%);
Relationship upper(<none3>, 7055 I J/¥kA)
Relationship lower(<none3>, HilfIHE#);
Relationship upper(<noned>, #%2):
Relationship lower(<noned>, HlfHIHEE)
Relationship upper(<none5>, 702 J I ¥ &)
Relationship lower (<none5>, &),
Relationship upper (<none6>, #%4:);
Relationship lower (<none6>, i#H);
Relationship upper(<none7>, 7’V I 54 7);
Relationship lower (<none7>, {#HH.);

[ 7= %tz
{
[

iTe

18 AEfEhZA7 V=7 PEFIVH
Fig.18 Object model derived from sample description.
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Fig.19 Examples for user interface.

RERSEENMADHEEIATVEY, HEERD -
ODERT L —LETF VISR bDDEEFHT S
DT, FEANLZERITEE SR THiR W,

SoftDA 0%, BIREPED LRI L Fik L%
BEE5720, FEBOMMRED BB %E/ 72—
FOHBBELHRAL TN ) VAT LTHS., DY
AT LI ARBEEREH LD SOF -5 70 —-R%
DERETORED D2, ) XEIDH T OHEE
ELTHRENEZONIZHDTHY, 213 HReIE
DDDLDTH 5B,

FERARBEROBRERY 2 vkt %47 0 FHEIL, B
SRERPHTRREINLFEERY 28T b7 TILL
TEBHICEET A2 L TEREABO—FER S 2
&%E%ktfwé L LZOFELHFZEET

ThNBERILTH Y, HHRODIBERECAE/ 8
f)‘nBLTﬁE&;E TN — Z@ifftk%%lﬁéﬂ%

F7:, HERBEBRDP O AT V27 VRLEDEHES
HET 57200 AFLOMFELH LN, 02
T ADOFERSFRENCLELRBEROEETH Y, HAS
EMBIC Y o T TIBO N BEERICHT 24T
Vel PEZEOTBICEEISBEINTVWAS

PEn Xz, g E%%ﬂmu#&ﬁﬁ&%ﬁk
LTh, ZLOBEIFHBEZFICHELVHREIEOLD
DFFE/VATLTHD. AFEOEE, ANTEER
SRERBE TADIIEREOERERFBICB S S
7OTHAH. Tihbb, FE/ VAT LAIBERELRE
FEHHTHY, REEBEIBTE RV, LA o7, £
BISROBEFEL R, V7 by TEELVIEH
B0 - BERE~DA V5 72— AL LTOHKS

Y AT ARHLTHIENEEL LB,
5. ¥ & 8

AR TIE, BEREERFE ASRED BLUX#HE Y
A7 2 ARDES, # L CHAGEICLBTE I AT A
ARDES/J IZ2WT, ZOHEABE, &t HABRM%
ERIZOWTHRL, FHE/ VAT LOFEB LUK
EWZDWTIEBHREIZ T E 278, EEIZOWVWTIEWL D
PEEETERL.

1 DR XBEOB LA TH 5. 4 @I IBRITE
DR T-ONETTT T MIER L o720, B
AL & 7z o TR SUET LA S W oD RIED S
5. REFFEOEE L5 & 5 OB 2 Bk AL E 2
A, B XEIERAM LR TH 5720, HESUBHT
HUEET b B EF O L O 5 THEEOBIRIT
BRI bHD. TRCOFRARIBEODEL &
BLENEBREDN T 2y 7§52 L TCTOMELHE
HT2HELHLD, BEOHACENOARTLH
Xx & DAL TERITERZORBL KA. B
WKBWTH ZDODOFEFRLAELER TR Y
BEZOND.

b9 1 D0OFEIE, ARDES/] DMAZRY AT A
ELTOBETHS. FIZEREASHE VAT LLF)
H¥bIbtiE25L, SEBRONELEHRTLL
L BMOTEENITZ DL TR I AF L L LTHE
ETHUENHL., bbAHA, RITEBHICLHEEE
EPHERBATRAEICT LI EIEETHS. £
7o, HEOREB LIUEBORRINO<Y VTITL
AHENVEMTECADTH S, SEIZGUI Y —vFEy



Vol. 38 No. 3 BASHELERIC L PERMBRERTE I RAF 20HE%E 633

N PFIHTE S Scheme £ ¥ 7)) ¥ ETTRTOR
e 4T o 7285, BB FRF#EL SN TS or
FLELTERLENL OBEICL > TRELRLHEE
EFFZHDTHNL, 75477 & LTOBRER
BEZLI-HFA LI 72— ADORBEFIDOTHN
XwZ iohsd, LizhoT, X8I A7 L0HEY
BROBALDPFIHEICE > TCHEEE R A,

DD X5k [BVEXE] ® [FIH LTV —
FAUyT72-RA] ik, BRECLDZERERZ TV
RILT L7000 HETHS. LrLIhbiddhF
TR ZUETH L0, BEREHFICLDHETE/
DRV BETVEND L. AFETRELIZVAT
L, CORTE/MRTBASELFIH LAEEICR
ETHI L TEREDRRD 20 D%E 2 BIERICH
RTVDBD, ZOEELRYVETIETEREESD
RN EE L LDTFHENSL, FLTENER
RETHIET, REMICIIHBYEMZ BREE
BHEMTHECE BZAREIE Y. S8t b T,
AR Ea— 9 VAT LD IZEBXZEY

AT L EROBEIHHTE 2.
2 F X M|
1) EHE—, LEHE V77 TELER

SR, B, Vol.28, No.7, pp.913-921
(1987).

2) EIRK=, EAE— BEREIBOLDORSR
AT A7 5 ASRED OR%, EHLE2 AR5
K, SE104-2, pp.9-16 (1995).

3) BIRB=, LHE— . 7Yy MEAEAIC
EOCERABROER TR AT L, V7byx

TEOELEL pp.153-160, ‘Eﬁﬂ%ﬁ(lggﬁ)

4) Rumbaugh, J., WERAK— (ER) i+ 7 V=
7 MEEFER OMT, b v /S (1992).

5) #IRFE=, FHE— 47 Y= MEmIZED
CERELR A 5 OFXBAARDER Fi, HHL
BELMFELSRE, SE94-8, pp.57-64 (1993).

6) WIRG=, FHE—  ER4FErs 7V
1§ %z M+ 5 > X7 5 DESPER, E%H#,
Vol.8S95-31, pp.1-8 (1995).

7) B %~L$Pc;5§%§%mﬁ,1%m%

(1993).
8) ffBiLHEl, é%ﬁ% BA B E%S%#%
EYa— VHEL RS FHEICOWT, B

KR IEE, Vol.30, No.11, pp.1479-1493 (1989).
9) BT, EXRMTE, B B BASHEMLR
POET 2 - VEEEHBET A FEICOVT, 1F
HAHZERFIEAR|RE, SE5H7-2, pp.1-8 (1987).
10) BHEEE, BAEH  HA1L CASE > A7 4
SoftDA DH#Re— Liii & THO#AlL, av ¥a—

%7727, Vol.10, No.2, pp.26-37 (1993).

11) Amoroso, E.: Creating Formal Specifications
from Informal Requirements Documents, ACM
SIGSOFT SEN, Vol.20, No.1, pp.67-70 (1995).

12) KEFRERE, BH £ 4777 MRS EE
Y A7 5 CAMEO—HARFEXER B A 5 DFRE
EXROHERI, BRLHEZSEARE, SEY-
14, pp.105-112 (1994).

13) Abbott, R.: Program Design by Informal
English Descriptions, Comm. ACM, Vol.26,
No.11, pp.882-894 (1983).

14) Miriyala, K. and Harandi, M.: Automatic
Derivation of Formal Software Specifications
from Informal Descriptions, IEEE Trans.
Softw. Eng., Vol.17, No.10, pp.1126-1142
(1991).

15) Balzer, R., Goldman, N. and Wile, D.: Infor-
mality in Program Specifications, IEEE Trans.
Softw. Eng., Vol.SE-4, No.2, pp.94-103 (1978).

16) Kt #: VI b7 BERERDHDNT I 2
w/y g VBT )l/ I\ti‘ﬁﬂﬂiéﬁﬁimu, V0133,
No.8, pp.1064-1071 (1992).

17) R F, MEEY, KB & ER7L-2

WEDWY 7 b2 7 ERMERMLEE, EEL
B4, Vol.31, No.2, pp.175-181 (1990).

(E 8448 9 HM)
(PR 941 A 10 HIRER)

BR B= (24£4H)

1969 fE4. 1992 ERBAF T ¥
ERIEFR LRI, 1994 SEF AR
B RRERTSERBT. BE [
RERELGHRRER - VAT 4
BFEHERIHEER, v y=T7 T
¥, BUERERICEL CEREFHo. EFHEHREE
Z& HAV I MYz THEALAE

tH #H—- (E48)

1961 4E4, 1984 EZHBITE K
FTFERERTER R, 1986 £
RERELREBFRTEELBT.
1989 FRFEE LA HEEERE
RIFHEIUET. TH#EL. RER
%I%ﬂﬁﬂ% 1990 HFRIBAF TEEBR

REER
THPGEME 2 Y, BECESL, VI b7 1%, 7

Oy oIV EHE FUHRXERECAIREBES
W, BEFFORREFICHET AHICHEE. ACM,

ETFHBEREES, BV 7 by 7HEAKAH.



