I nformation Processing Society of Japan

vy7hkwx7IT%¥ 13627
(2002. 3. 8)

RFBECHTHERATELAVERRBELIEL AT LORH

IR = EAB—*x
*RIREE AR IR K

V7 Ry TRTFBBICBITABREFTRMLLDEREAHDOFELLUXE VAT AIZON
THRET S, BFRRICBSTAEROEELEZRL, FiRiH  FHEELZLELTIRFEV AT A
R LTHEESERSFTAAVTYDL Y RERZ2TI>02&RT 5. AFETERZED T
AERABEHTER AT AR LTEE - BMETH & T, ThLIIHETIHENERE
RLB L EHiz, MBCOBREYTRT. - :

Supporting System for Requirement Analysis

in Maintenance Process using Natural Language

Yozo Takizawa* Yoshikazu Ueda**
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This paper describes the idea of acquiring requirements from natural language
descriptions in the software maintenance process. Firstly author defines several kinds of
requirements in the maintenance that includes parameter setting and re-design., Secondly the
system which author has designed and structured is described, it supports to acquire
requirement descriptions written <in natural language from informal descriptions. The
extentions for the system are suggested to support customer's requirements on the
maintenance process.
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1. [ LL®IT

A a—F Y7 My TIELEXRL-E
MALL, ara—BRETHREEFDLDE
EKBRTEIERTHDEE>THBESTIIRL
eote. FIAFRTY 57 4 T REE - HlH
BT, BEHRER L LTORAR
HEERDBIIIR>TWD. Ry hU— K
BREHOETHEOEMEEICHED, 33 2=
—arV— L LTORELEL LT
3.

CDERITBNWT, AXDY 7 by TRt
THERIIBMETERIE LTV B, [FEFIZ,
BEFD Y 7 P =T IxT 3RS ROME
BEEDBMEV S T-FHOER L BMEL HET
5. U—=Frak o hRoRHEE, V7 by
TORBBENEFNRASBICBVWTEAEES DD
HABREIIBNTIL B LAEI VS EETE
ROFBEREERDEL 2 EHEDTWS. LS
ST, EFEERZBFICRVANRZ Y7 b =
THRRFEOBBBLATHD. ik, Bt
WCBEFY 7 Y = TORE EMBER T T
DEL VDY, FHMARICBWTEEEREZZ
FARRTWNEIHEMLUDHRILTEL S
ERDHDB. V7 N0TDI7A4T5 V{7
Vx Mk WokBRIAORMES T TRL,
VAT ALELTDOR—MEZHE LOOFER
EE - BMBFRETRITIIER G20,

EEZOIL, BREFTHER I -ERTRIC
DWVWTDHREToTEEN, ZThETIEEI
FHRY 7 Mo =T7 ORBICEEL Y TTEE.
Zhid, AFRODPLIEBEFICLBZ Y 7y

TEREBYFERICTIAFEBLVCVAT A
DREITEPOTHH (K. LL, BEDHE
REBEIERETLVER—RLLEELDOBE
WMTHY, BEEDY 7 M =T RAF LR ERE
RO BRIARREICT S & &b, RTFIBRIC
BOWTHERBLEERAETHEH LTS
BRI ASE. T, HFICKBE Y AT A0
LICR ORI, Java 2IILHELEES 22—
HEORBNWEFB VAT L2RALTY 7 by
TEHGET—FX—X{LL, BEOERIZEL
T B -BEREFREL THANAV AT LADORE
LD ZOEORNAVATLADEAIC L -
TR - EAITX MITHY, RRIZE LY
AT AERHRRICHISTEDZ LTS, L
PLENIZTIC, BENL DER LA DR
MICIBET A2 EBUEL 2D, ML 2% L
TOREHRERERZ2SUHRB ARSI
LigoTWNA,

ARTIE, RTREBIZBITZZ0X 5 128
BB VAT AEEERICY LTHRSEDTR A
RITH/ENTOVTERETWY, 2070k X
EBLUOXB IR T ADOEBRIZHONTIRRS.

2. BEY 7 M TICHTAER

BEF AT AIHTHIERDZL T, FIAFE
(B%) BMER-BA U FRHEIA L-MESe
HERIZONTDHDTHS. Zhizy 7 b
T —RICHEXDZ LN EEDY T v Y
T Y —Ra— FENFERIZR>TEY, ~
—FU =7 LRRICBRHBEOLAEEOBRM
TH>TEERLKREZITHILENHB. LosL,

requi.rem_ent domain
descriptions models
reuse .
requirement requirement
definition ifi i
customers P analysts Sbect 1catlo:
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MESDaALEa—F VAT ALII/ 7 b =T
DEEOHTHEFTOLDEEETEA L
MOEANSEICEATHEIDLEETHY,
EEHMMLZ2ELaX MInNn—FU=T7TDER
SN HELBEZIONEZIRETHD. 20D
WX, R - RE OB R TERICHT 5 R
RS ERETHZ LIIRS.

BEFEY 7 bo =TI+ HERE LTI
TOLEIRVRALBEZLND.

- REEOEETRIETEDI LD

T IR ZADEETHIETEDLHD
TR 2T a— VOB THIGTE D
HoD

VAT LADOBFRUAPBLER LD

UEEHLSETT—HED, ERIZIIINODE
RBBELIZHLDE 2D, BBFRIBHHEO LR
IWTCOEE-EEXITO LIRS, ZOHKE,
BERAHTBEMILED LU THB LW
2 LINBEERYT, BRREEIHE LTS
T5. BRANLELLOIFRBREOHEE L
EZ LN, BEICL >TIIMD AT LLEDOE
MY THAHESE L HB.
BESHBEMIFELTESLT, £ LD
i BN OAREHB LTV BES, ERITAR
ERTERD LLXABATHRBEICELON
BILERBNEASS, LI L, BREMHST—4
DEETHETE DO THNUL, BERMR R
TALARMERRLOOEETX HAREMENE V. b
L% D THNIBERTRRRFMIENTE, =
A2 MIKIBICHIETE 5. EiR, BRAULEE
1&']@?3‘3&61%1{{5}%%7»&;6b>, A a—4#
VAT LADERBER>TEY, BEMB R
TALAEBEO—BICHEEZ b OBIIIH L TV L
A BRERRTIHIRELFERLELTO
BARSHES, RTHORICRITIERORBICH
WABRIZENTEARDOTHNITBDHDTEHEYTH
5.
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3. §ESRT’EI._037EzEt<E Ei =:§§

MEDOBREKMTICV T, ERER I
X2 AV FNTHARIATHS. BEM LR
REMUR S CTEEFELRXEBLHFETIN, £
IR BRI SOLBIBREOAEBAMET S
REIXETHD. ZOLEIBRXETH-oTYH,
M4 TIE ML SEAVWTEXLL, thofR
HEHLHRBIZAWDS Z ENTEDLEWVWHIBAT
IXEFIAOTREMIZE V. LA L, BENEE
¥ 3RMEAOXETIIRL, BEEHIBRST
BRICBWTHATESZLOTIX2WV. 2L,
XN TWAHEDONRZ VD, BESEE
HICREREITORA L HD.

WML LS5 RETY V7 EBERHV-BAR
FERTI, BREBRERTER 2T H IR
SEERFETHDH L L, IESAZITHILHO
FERICEE-> TV 5. BAREF XM TSN
AL VBRI EBLEBILRB T TRL, —
DO DN TH A RRBXFTRELRT-DE
HIIRAINOLTHD. £, FOHREELRE
HTHERBZHEHIBRITONTEY, EAOX
IS T-HELRAUTOFRIBICREEINT
WHZe¢bdb.

EENZDELIRBREF/BL2ERTROFE
BOPLIBLTWADIX, BREZVEER/
HMEERMOTR2TOARMBHATEZFRT
HDEVWI T L, IMOERERIC D 26T
BREEVKREZREFZRZLTWSZ LA
LbTHD. £IITiE, BEREEOMELZ LR
WEBEPBEETEARBABFRICBEATWL
5. BFRTIE, UTO LD RUBFEFHEENDS
BRahd, BREBEBER—XL LEER
W KR 2 2 F A (ARDES,

Acquiring

the System for
Requirement and Deriving
Specification from Descriptions written in

Natural Language) #ZER LB ZRAAZL TV

- FERFE - BB bIFHR 2 ERER
XTI HELRERTS.
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customers

v

requirement
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(informal)

v

lexical
analysis

requirement

<+~ >[descripti ons
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v

syntax
analysis
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structured
descriptions

v
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non-structured
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requirement
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«
v

analyzed
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v

system
analysts

confirmation

requirement
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2 X\ FH: ASRED Dt

AR — BRIGEL LCOWE b
5y B BT B

- L - EREREHT L, HARE
L RS B,

L EEANE - B S A AR R A CEEE
 OMET 3 EREREEBMT 5.

IHNOIEIERICIIEFRICABEIND LIRS
T, XEEMEOHS L EN - BERERSEE
WL > THREN, FREESMIOADZ &
HAEEINDS.

IDVAT LADORBEL, BEVRBANEVRT
LTHDHENWIZ L THD. VAT LADOHEFFIC

AR EWICHIEEFB L ELZAIRE T
D05 BEIXZ WJXTA&%wTEﬁ:%E
BREERICE > THERL LTV L EBIT
Kkuﬁg%bbittxof%wﬁﬁm%
RMRAEZFZSEESNELND.

ZDX ) RFHEEZAPFIR TIT ASRED (the
Method of
Requirement from Descriptions) & L CTE & &,
KB AT ARDES OERERRL LTERL
TW3(E2).

Acquirement Supporting

4. RFBBIIBITIXZEB VAT LOHE
Fﬁ :

B TR TR AT AT, FROY T
Y= TBIRRARE LTV 5. BEFOREE AL

THIWD D, HLETEHDOT-DDBET—F

EWIHNBMTTHD. KETIX, ZOVART
LERTRBCHIKENLERY 7 MY =
TIHLTHWDHEEBEL, DL D24
BRRINDILIIRENEELS.

52 bNAERTRIT, BRICHLIFMTE D
HRSHETRTHIN, BRI EY 7Y
TYATADLDTHH=HEIIHERILE R
TS, ZORRICHEENETERY BRSE
TMATYRATALIZE XD L, 4EEOTRN
HEHrNDAREMR B 5. '

(1) BEfFoR stk

Q) EESBINTBEFORRN TR, X8
VAT ALV ERES{bE iR

3) FROFHAM TR, KB AT AT
UBI - VIR (Wb ‘

(4) FHOTR - BEIEIC & - TH I BhER T
b7, BEFORAL S ERER

INOHLUAMCH, BEXBEINZZ LItk »T
FRALD P CHEBE L /- fRR B3 TFEE T D T HEME
bHDH. T, BFOERERNBEELT
WHZ L EAMRE LT, LEREREZ bOFR
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IFHEB LWL ETH(ThbY, LB
Ko T-REBHT5). 4 BEOTRICH
WT, (DIREOEEE-7-HD, 3)ITFHA
BLRILENHTHD. QBLICWHN, EHEE
RickoTHFICBEONBITRTHS. i
FELLKE S ATFALAEBEIC L > TELLE
R THY, T a—LOEELX LELT+HE
REEZD. DI RETITRIoT-HkE -
VAT AEMRADZLERTRBRTHY, HR
E2a—/DEM, b L IEAHBORD S XTF
LEDEBEZFHIRTRRBRTH S Z LA
EEh5.

5. ERTREHZE S X7 ADYLE

requirement
descriptions

v

statemsnts
abstraction

v

lexical/syntax
analysis

¥\

structured non-~structured
descriptions descripotions

v

simplification

N

unduplication

v

statements ‘
addition

v

analyzed
description

simple
descriptions 4"

—>

X 3 ¥ & 7= ASRED (k¥

5.1 LB FFRDEM

KIRL- 4 FEREOTRD S B, (2) ()i
REDKB AT ATIIBEIR TV R, £
DEFOHETHRRRZ HHEIN B ATHE
HiIH D0, FTRETHRIC AV DITIZE
DEIRERERRELE LEVAT AIITBL
ERHDHEEDRD. ZZTiE, UT0L 572
MBFIFREMXD Z LIZT 5.

e O (statements abstraction)
VAT ATHREENRNTWAERAMLH LR
RERHT 5. F46) - BSARITEROANICALE L,
HX(tBTBRENTWAEXHEAAH T
HETD. £, FRVAT 20T RICH LT
bEATIZ L E L, BENYM»SHERME
R & AT 2 T B BT E O - UL EIR & 1
5.z, RTFBBICBWTHEETZRICEE »
T2 b, BEENTWAER S
FoTWEBEL DR THH N S.

BT RDOEBHARM (unduplication)
NAERICEIC LT R k—T 5. i
BHEMORICME L, EROMH SN AR
REMETD. XEBMBOENTIT S DIX, B
BORHEIC BN TEE BB IBENE F
FHENDFEMERDH Y, OB IIFHEDR
& RIBRIC, BEEZAWCEET Rk 2@8mL
RITAERORVWHLLTH D, 28, (kOXE
BN THRE CHXSEHSBE S B0
BRHDH, THITFHERR L EBMT AOL
HBLLTITORAREHREFILTWS.

UL DRBFIFTEZ B U7-HL3BAR ASRED @
BEZK 3 IIRT.

5.2 B&f)

LATF T, AR D Bl 72 BESR 3030 3T (3438)
FRAVWTRBFIEREMATT .

Y, FROFHAMTER E LTUTOXE
MEZLNREETS.
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« An automatic teller machine is connected
to the main computer which inquires of an

appropriate bank.

RBVAT AL, FRGERE LTUTOL S 22
R aoak 284 5 [1].

+ automatic teller machine is connected to
main computer

* main computer inquire of branch office

« ATM is automatic teller machine

- maln computer is computer

» branch office is office

EREHRIH ETTHTH Y, PIFOFFEFER
RHEE - AREOHMICL o TKELEDS.
I, FEEHEICR LTEM - EEE
REBHVUTOLIICEXBRIONZETS
(FRREIZEM - BEEEHS).

- automatic teller machine is connected to
central computer which is located in the
head office

- central computer inquire of branch office

- ATM is automatic teller machine

+ central computer is computer

* branch office is office

* CD has the subset of the ATM functions.

PEFEDFLIRITIBUNT "main computer’’ & &
TW= b DM “central computer’ " IZERE &
n, O (XxvyvaTFaANUY) (BT 5
LR ABME N TVWA.

ZIT, FRICEBMEN-FIETH AT
BROFMMABITTOND L, 2~4TRIIEXET
BRI ER TS LR TE 572D R
s 21TBE 4 ITRREEXMA 61T
WHICHEbLFHHEN D Z LICHEE).
HEERIRICEMEEIND L LT, Bomdix

LUFD 2 iTTHS.

- automatic teller machine is connected to
central computer which is located in the
head office

- CD has the subset of the ATM functions.

O 2 1T, FBERE UTATZITS L UL
TOL T3 (RFLEROBEIIFERIE LT
Ak L UEhE (FBY) OATEREINDEI
WCEHIND).

- automatic teller machine is connected to
central computer

- central computer is located in head office

"+ CD is ATM

31TRIX, F4) - BXXARITEBIC 3oV CERI % A8
BRasiu /=1, BEUEEBIZEB VT Ahas/have
subset of B function’ ' BEEA L LT 4is
BriZHYT5LHlLI-EREONTELD
ThHD (VAT LBRERTREITIHLEINT
WA Z L RETRE LTWD). B, FARNT
Iz T central computer’ ' IX—D>DEE
ELTHEDLNB YD, TORBIE main
computer’’ L BEHbOTLZ LITRA.

D&, Aib o THH S ERIBMEE N
5 (ZOBITREBIIFELRZY).

- automatic telier machine is connected to
central computer

+ central computer is located in head office

- CD is ATM

* central computer inquire of branch office

* ATM is automatic teller machine

+ central computer is computer

» branch office is office

XEBMETE, FHRICES L central
computer’ ' B L CD’ 1 IT DWW TEERAFH A
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BREIN, ENRENLUTD 3 223B 61D b
DETDH.

- central computer is computer
* CD is cash dispenser

- cash dispenser is automatic teller machine

BHEMIIIULTOERBERE LT AT A
SVEHEN3.

+ automatic teller machine is connected to
central computer

* central computer is located in head office

«CD is ATM

- central computer inquire of branch office

* ATM is automatic teller machine

* central computer is computer

* branch office is office

* central computer is computer

+ cash dispenser is automatic teller machine

ZO% BEEBHIIL > THREORNBITDOI,
Y & Bbh 3 B bivid (FRIT% OB
BETI3) ToTERE2EETS.

FHICHBRR L S, BHERIFEEEL
LUBE -BAEEOHMIZCE > TKELEDL 5.
7= & 24X, “TCD’’ (cash dispenser) &\ {E
BEMZIZICHBEOLFHSEHE LTEE
EHRA 2D oA X CD is cash
dispenser’ ' 2MEBMEI T, TOHBEFIZL -
T, CDICRILTiX ATMICHEA T 5 b D L 7R
DB b L. —F, ATM & CD %BARE
ISR LTcV EAZIR L 7= 5B 80, SEEiEEich
HLOTEEEN CD is cash dispenser’’ (248
YT DR EFRENM L, ERNRERARER
R E LTHBHENDFEMNLH B.

5.3 XBVRAT LDEE

AFRTHRIELED TV D X5 A ARDES
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%, BREFJEJZROLENBZWD, Fuss
IUYEFEL LT LISP REFED Scheme ¥
WTWD. BRI, Y774 hriza—Hd
VI T x— R T DD, V—LFy b E
&7 STk ZAWVWTWA. [X 4%, X Window
System L TCOEBRFITHS.

6. BRRE

SR DOBMAEERIC OV TIE, EARMICIXFE—X
BEOEBEZMRET 20, BFEoERICK LA
BRZOIEETORBNEM- MHENBZ &
HbEZOND. ZOH, NEMICE U Lk
T 7D, BFEOHEFRICA M 2ER%
EBMLAMATI I ENEXLNS.

FER IR Ol L OB A RERIZI VT, ¥
HENZEROREEOBWICL - T, FOLR
NVDBERPEFEEBRICBE T X 5 EMMN
. REERLT —F R— A HROLE TS
TE D HDITHONTIETER TIIFBRAIZ K Vs,
FEVa2a—NVORBRUV AT LOFHREH AL
NICBHBETHDZ LI, WEBOBRPT, b LL<
BN -EEAOTIR E L TEL Z LT
DT EMBEZILND (FHICROMNE).
BENHARBREILKEETRERTX 50 ThHI
IERROTHISTH DM, ZOHELERTZ -
DI B EE RIS KIB 2B - B %
ITOVLERDHB.

VAT LDEEIT Scheme WEBZFAVT
W5, ERERRPHEBFHROREMNKEL L
DIZENBY BB . A7) # LTYE
WIELTAEY 2HFRBAICHERL TV =D
12835, AR TII2—HA L ¥ T = — ZITHW
T% Scheme MEBFZRTEBRLTWARZ b dH
D, EAETKRELZMBERL2oTWS. Zo
e, HERBORELZ PLICERLEO—I
ZOMELT C ERTHEET L EHIZ, o—
YA ¥ T7x—R% HTTP ZRBICT B %
HKHTWND. ZDHE, CRNEFLEE T+ —
Ly LK TZ7ANVEETITY & L biz, Bk
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Requirement Description {sample~rd
Pnalyzed Dascription

... Lexical Analysis
o Syntax Anatysis
« Simglification

o Addition of Terms

fsample-ad a

part) )
directory-at-r

desc

{| domain s,
file-select.stk
file - setect.stk~ [ gﬁ .
tabel-menu.stk .- gﬁ
label-menu.stk~
' sample-ag
3| sampte-d_and_d %ﬁ
sample-d_and_d~ ATM 3
j| sample-ra F?}r%
3| sample-w_and_d ' aTM
sample-w_and_d~- ATM
4| viewerd.tci : ATM
4| viewerd tci~ ™
. AT
I

o A

LEs
| rany akizawadocal/pry M2/ASRED/ST

X 4 ARDES IZHiTHXEY—IL

MELNBEROKR Y Gl TERTILE
NHH. BAREFBULEHIIOWTIE, KUVRT A
BRAEREE WO L HHY LISP LEBRE
HELAHEERBREL TWDD, HEETIX
Scheme ZLE %% CGI & U THEATHERITIXH
HIMEL, VAT L EERTHI-DITITNER
AVLRTAUERHD LEDbDRDS.
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