FZAF7PA 283 4] A3 13 (1997.6) 111

COBOL &7 s}2| AR A" A
Abe] 714 f2] Ba A9 3 E

Q7% )Y ** - o) A+

A Case Based Maintenance Support
for Information Systems in COBOL Domain

Wooju Kim*, Jae W. Lee**, Jae K. Lee***

2 o

A Alzgel dg f10 ug Bl mesle] f4 w5 Holl 4 &0 EAsh: Tl Fol st
oln}, B oleldt Yu AlZwEol o} Sal ol COBOLOILL A5 dloleimol s} 2o 748 wigto

2 OPEEASAE S8k o el 2AoN A Fas s dyskal iz o] ddon mEtM oli
BoAlxElol gt T gAloln, Al&eh §3 Wi ZAe glo] vig sk fd5eeln Etstal, digtite
ZAAA olF ME T3t AH Estoh AAIHe]al AHARQI A Alxdlel ik {4 W /Y pAS
el B AFAAE A7 F21 mF AE ool Abdl Mg HHE ol {1 B Abeie] 28
L FARE HoE S o) E g MR 7 wF gl HE3 A Aldle 71 wg ol sireg A
bl = Al 71N frAl w1 MR ES Al Aelslth o AlRbe Lo vt A g

o, @y fTol Mg elck

SEEIEE R TR ECER R EET

Keyword : CBR(Case Based Reasoning), Software maintenance system

* ARgsm Al 2e)
“* T Ed HAaxRdoEd
e = R E e L



112 HgF-olz g ol a7

AR AAgel e {§2] B3 GAE AR AlA
A A4 F71(Life cycle)ollM 714 g, A7t
& Bol Avjshe dAlRA AAHY| AR o)y
2, §3 B4 dAE g8407 Fygslr]
B2 xo] AFE gton, 1 Ax} §A] nF
HAE Adsty] e g Ala" A whyes
CASE(Computer Aided Software Engineer-
ing) E7E0] ARt (Lirov, 1991). 281}
ol dhF-Eo] AfRo] /MLEl= AlAR) Aol A <]

o

#7 B PATE Zesta Q7] W) v]<te]
N2Re) el gas WA g e A
WohA QUE OlF PHEN ETES 487
oleie dAoln W A Auaw— 4 A
o SeiekE o)g sl R sl ol
A3t g Waw o) diel 2rbve A
7} gk,

o] FRECA i R1RstE A AlxE)
(Legacy system)&oll g §2] w9 ol &
AR Alag BAgl F23 9o (Bennett
1995), o]& AlARlE 22 A AlHAM
@ ol COBOLe|ut A& dlojejuo]~ 2e
THe HFE Aok 71Eg o)gstel A

2ot} 719 ES -
= B o Ar A2dS mista o, u

2] olEol g §7 wg BAE o]F ZHou}

W 8=ge YR &

ol

53] o]eigk Pu A|ARE0] §3| By ofpg
°.

(1) g Alzgle] FRok ol$ an), Ao 2
EERR LR E R BENEPSE T S

B}, oy oS Z=adw goleuol At @
Aol Bt v)$ e AFolrt.

(2) An Axglel e 2 w4 Gelo] Mz
The ee) Qlale] s oA 717F ok RS ol

(3) Am Alzdel g Mol 44 w7t
o) B9 AR Agoln.

B ATNAE WA S §U) A A 3
= Aol ) Abgakn i An Alagel A
7) 2% W) AN SAH AT dow o
T itk o] Alzgle AFesyE 274 Qo )

9L

BElon, gl i3 F23 {3 B4 2
o] ok 4003) o]y} oFolx gk £ of Axw)
& COBOL ¢iojs} IMS dlo]ejulo]~8 o] gafo]
AR on, ol& NEe T Frlol= shy 2
A9 Aol ge BEolt). o] Alad shigt @
ke o 900 7}H Zzagos FAs] ¢

A WY ARE A9 9
2 HE Z=28E AY Alay
o &9 4FS stolshrld WS- FE Ylo) w
st} o)l @ Getol A Alagle] 47 us Ba

siAsty] flsf A A=RE B8] AlFet

i)

By A AA Mol Xz Qe =
el diaf o Be TS AT Q. o)
At B A AR Aladl ZAE sl ds) 9
el #Hle] CASE =7E5& o] &3l 7 A~y
sl Wl (Williamsen, 1991)o)) tj3dt sl
of tijte 2 A A A ARG EHAIT|HA F Al



COBOIL. &7 &t} Hr Alaglo] theh Abal 7t G2 B 2 WY

rhu

113

olol & 4 nF ATE AL EHHOE &

VL 5 A A e ERE AR

A, R 47wt QRE A
T P
AR MR E Asdol wdalr] S8l Tk
Holt}l. Lientz9} Swanson(1980)2] <d-fofA%
oleiat Ak AX s sk woln AUrh.

Srl, §4 wh a7 BPAAE ool 24
of wieli Argtel W Ry fAlE FeS v
Ae, )9 WEHo L Wyt Yolu)

A, Gw Az dg §4 BF AR Fa
o Qloirje) el A o) Mgl §4
pe AAus §4 23 A A &
ulg] 3 glod:= Holrh, Fieldstradel Hamlen
(1983) 9] A+ AL oleigh AME slils F
=S

Ao AZHA FA B T B4 wAS v
om B ATelE 47 ua A olgF 44
B ) 24 M ES Aoz AR A~
&) BAlo] digh 71 a7 el T& QL & ot
& AN Bk oleld 2He Bekr] gl
B AToldE thgel Ak A AES ol
akarzp ok

(1) |4 B Ao 18 2y iy
A By Al & Eﬁlﬂ 747kl 1 B
Aol onig F8-3] Wi s lojof 3y,
zhe] ME e {3 By @T)r el fAEE °]
HEAES o83t FA hsstoio} girt

it

(2) #% 25 279 B 2 oY

A B a9 3 WHe §4 w73zt
7} AMgEE7] HEHAE FAl I {4 B 8
T& 7187l FR3 RHHE 7HHof . o]
o} tiBo] f2] B A H¥AE 33 7Hsete
& MAs|ojolut gt

(3) Al Z]et ®X| 24 Clak Q1A SHEE Y

A B oS cialehs d& HA {A By
A5l de] 7HE B nlEd AIE 2A A 9l
= Ffolch vh A {2 B Al E o] &3
of AW Al gt §4 24 dEE A48t
I eHHEA) 21AE S~ Qo ol An AlAY
FAE A HR AT 7 Sl shvbe] Hetew
B 5 odvh o5 98 4 rg 279 o3y e

A Al B AME 528 T e "}341 s
% " 2 (Case Retrieval Method)® F&9 &
A By ARG wok hEst §4 1By CHA]'E‘ A

2

AE% 2l F 4 ol Ak 71w )

|u

*A "M (Case Based Solution Adaptation
Method) o] mfgd =]ojof gict,

B Ao A= o]abollA] It HhH R E g
ol &4 MA WY ohe} o] BPELE S gk WY
FAre] AA Ar ARl W) a5 whe] AlAE]
of Mgsto] pH FomEM I AP eldAde
{1E38kar Qlrh. o}l olstollA o] xite] ‘?*J% |
2] Arfstara) ghoh, a1 27el| Al B At el
7lgko]l HQUSL, wg B gt dart —'r“?iﬂoi
sHE Alaglo g gEslar Qi METASOFT &
2] B4 A Y =5 (Lee et al., 1997)2] FZol o
3f asfstnat o}, 3gelM e A AR &
AeEd W ) 4o A=
METASOFT A ARg3laL Q= AR AJAEld
3k dA AR 18 9 ol e Hu Al



114 HEF-olAqY o)At

S A B AR 2 AX B o7 B8 e A £ dAskaA} gt ool o] 1 &4 BS 2)9)
atarat ek, ghH 43boA] nlEE BE WS v} datoll et Ay BAME 3 molFa . o}
go g 5orliz Akl 7t R B oAk 1A ur Ao F A A B Aqte] ol Aupst 7t 9
WES Al HA) o2 B whEEe] 2g Az} olet 1 v aaE qoF Aelstuat sic).
¥4t
Y
/ FA0
,’lié;l
y
A A WA E 2 B
Q@ el WAL S s
Al 7] QE
— | fARE A
214 7]
FABE o 2l o1 EERTE]
™ Abdl 434 7) :}]j oo Hlole wo] 29

Mol 2 %) 2 0] -
A
FA s Abel ol el L ok A
/ Arel / Be 7| AAA 2] #1357

4

L
oo

FERECE!
o] o] - 9]

25l E o) A~

A

O8] 1. METASOFT 2| =

II. METASOFT?9] F#* g 2ol AjkskaiAl = AR 71F £

B O Q1 HEL LeeT(1997) 9 A 4

go 2 METASOFTS $2 ws tjat ol

2 AellAe] Ar Alael Aol oigh 3wt A HAE wrh gapHoln A&sH 2P 5 gl

S AU HHog A4 sk 3 ahyEs 34 3 20w 7)eElo] METASOFT
METASOFTeR= =71 7igrg u) 9lew, 1 7 of shgl 4 Alaglo g FEEo] Q)

A3 BB E AS5H vb Jck(Lee et al, 1997). B ol M= 4 METASOFT9] 718 34 @

b
Ju
o
N
L
QL



COBOL &7 ate] Fr Aol cigh Al 7|9k §4 5 2 HH2 115

AT ARYEA H {FA BF
o] Ar Alx-glol digh AukAgl fx

& o9 A sle=AE dAHew
B HA, o]n] LEHE METASOFT ul 7}
A 7EH A Qaeh AlRe] ok Al #
T faEel dis) dwstarat sl ohge (1
Y 1)& METASOFTS d#) 728 wolF il 9
sd o71M HA HEd o] B Ao
METASOFT| A EA F7hd 28208 Vel
e},

(2d DA mexar = META-SOFTe|
Aol F2 B AL M A AAE AA R

t—

z 2

rE o

1

¥

[o:
e

i

[

B o b
tr

Al ZZ7](Documentary Knowledge Extractor)
b AR Aeg 8 aEare £2ayE )
olejdo]l ol wigt Al A& HAE(Reverse
engineering)-& £38}o] F&&to] ) Alw|o] A

A dch @ §4 BE 2T HEE
A By HRAREE] 4 R 8485 A
o, Al 719 £33 By gl 1247](Case
A’
AA Ao g

o

Base Maintenance Point Identifier)+
G AR ol A Al
ol g7 Arle] Az 7)uk FE z
By gl tigt By i) 2R o dojgl &
3 A4 0 SR AT e A

r
=
o
% o

ZEast doly ¢R5E ugow 44 wi
YA 4 g a7l e fr wg Aede
F4spl sz of W) Z2 g Ui el ¢

5o hE Ry Ak
F27]e os] thA] Aol ol zbF kel E] A
"ot olgt @Al F2 Ry 859 I By Y
A= w24 25 Akl A4 7] (Maintenance
Case Generator)& E38l9 shle] G2 wa A}
dE2AM HHEY, o] A= thi] HEHoz Al
719 #e]zp(Case Memory Organizer)ol]l 23l

R B - I

At Hlolsrol ALt olite] IAAE

METASOFT= shve] % wg

3 Aol A E RS F3 B 27 thsl
T

)& FulE 2k Fo).
I. oA AR A)AH

(1% 2)&= COBOL.& =A%l CAM30JOJek=
g mgagle] dRE moFa k. PROCE-
DURE DIVISIONojA] sji}e] g SEC
TION % (e.g.  0000-START-PROCESS, 2000-
GET, and 3000-KWAN-CHECK-RTN) & 4]
g5y, 7t SECTIONE& thA] dyte] HARE

T3t

w

Z} SECTION¢] HEP5S 48 7]7] Yl
= ‘PERFORM’eleh= ®#olg o]f3to] &t
SECTION®] o]&& a&ahl =M, 7 B35S
T HE G PHEoRA o)A, FE} 2
O B3 WEES AR A9 ol

Al R Aol tigh §3] =4 A
Po] FEE w7l A8 (29 29 e 4R
7k HEE A7 A 25 ddg eldlslaa) g
o @ A B a9t Al ele]d COBOL 9
BT FHoR ey 5 Q7] Wi o) s 7t
o] Aol S EA e §A B 278 o]%

JRssith. bl el oS vhel WaRlSo] A9l
FaolA HEHE #

% w9 @YRe £4 PAsjel 8711 WF

& e &4 ¥ AAE sdaddeh <# 1>
& oleldh 87kx] el WH R £49 etk ol

sl =iz COBOLS dofol 5 noln glrk.



116 HFF-olz g ol +F

018800
018900 PROCEDURE DIVISION.
019000 0000-START-PROCESS SECTION.

019300 OPEN I-O MAST-F.

319500 PERFORM 1000-DATE-READ.
019600 PERFORM 2000-GET.

019800 PERFORM 3000-KWAN-CHECK-RTN
020400 STOP RUN.

021000 2000-GET SECTION.

021800 IF CA00-MST-CD = SPACE
021900 COMPUTE CAJOJ-ED-KWH-FARE = CA-USAGE * 10
(22000 ADD | TO MST-CNT.

037800 3000-KWAN-CHECK-RTN SECTION.
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dEHe] Y&+ COBOL ¢ efoy

SECTION-NAME SECTION

ASSIGNMENT MOVE, SET, ADD, DIVIDE, SUBTRACT, MULTIPLY,
COMPUTE

IF IF, WHEN, SEARCH

LOOP PERFORM-UNTIL-BY

I/0 ENTRY (Al options excepting DB-INTERFACE'’s options),
ACCEPT, DISPLAY

DB-INTERFACE ENTRY (Option : GU, GN, GHN, GHU, GNP, GHNP, ISRT,
DLET, REPL, CHNG, PURG, GHUP, GUP)

FILE-INTERFACE OPEN, READ, WRITE, REWRITE, CLOSE

CALL CALL
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DBD NAME=CAPMLOWI1,ACCESS=(HIDAM,VSAM)
DATASET DD1=CAPMLOWI1,DEVICE=3

390,SIZE=7680,FRSPC=(20,10)

*ROOT
SEGM NAME=CAO0OROOT.PTR=TB,BYTES=160,PARENT=0, C
COMPRTN=(DPIEXIT,DATA,INIT)
FIELD NAME=(CAOKROOT,SEQ,U),BYTES=19,START=1,TYPE=C
LCHILD NAME=(CAOIROOT,CAINLOW1),PTR=INDX
FIELD NAME=CAOFDONG,BYTES=10,START=28 TYPE=C
SEGM NAME=CA01YOKM,PTR=TB,BYTES=90, C
PARENT=((CA0OROOT,DBLE)), C
COMPRTN=(DPIEXIT,DATA,INIT)
FIELD NAME=(CAOKYOKM,SEQ,U),BYTES=4,START=1,TYPE=C
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1 CAM30JOJ
15-4 :
RELATED-SYSTEM :
THLE :
LANGUAGE :
TYPE :
MAIN-SUB :
VFARIABLES :

INPUT-DB :
QUTPUT-DB :
INPUT-FILE :
OUTPUT-FILE :

CALL :
FIRST-SECTION-NAME :

{1 CAM30JOJ_2000-GET_021800
IS-4 :
IN-SECTION
CONDITIONAL-VARIABLES :
THEN-CLAUSES :

ELSE-CLAUSES :

{{ CAM30JOJ_2000-GET_021900
IS-A :
IN-SECTION :
LHS-VARIABLE -
RHS-VARIABLES :

Ol
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PROGRAM
CHARGING-SYSTEM
Charging Main Program
COBOL

BATCH

MAIN

CA00-MST-CD CAJOJ-ED-KWH-FARE
CA-USAGE MST-CNT

CAPMLOW!1

CAPMLOWI

MAST-F DATE-F

DATE-F MAST-F

CAJ92201 CAJ94101 CAS30EXT
CAM30JOJ_0000-START-PROCESS

IF
CAM30JOJ_2000-GET

CA00-MST-CD
CAM30J0OJ_2000-GET_021900

CAM30JOJ_2000-GET_022000

ASSIGNMENT

CAM30JOJ_2000-GET

CAJOJ-ED-KWH-FARE

CA-USAGE 1
A2 tE A
Ak, otEe gu I
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{1 Monthly-Fare
1S-4 : KEYWORD
EXISTING-DATABASE -
EXISTING-PROGRAM -

CHILD :
SYNONYM :
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AEIPI AAN M=

(CAPMLOWI1 CAOOROOT CA00-ED-KWH-FARE)
(CAM30JOJ CAJOJ-ED-KWH-FARE)

PARENT : Fare

Monthly-Over-Fare

ol Ae g A BF AAE 54 wa @
A} el Wl AR Hx 2Agsdr. wa
ool Blize] dlolefme] s Aol e f4] ms
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(1) ASSIGNMENT

(2) CONDITIONAL : <3 1>¢] IFst
LOOP £4%& ¥3sioh

(3) DATA-INTERFACE : <X 1>¢| DB-
INTERFACE®} FILE-INTERFACES ¥
gty

(4) 1/0

(5) DATABASE :
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Maintenance Requirement Statement)
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Z7H(Addition), A4 (Deletion), ¥
¢h(Modification), ##(Reference) o] 25 )4
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A 71zl

i1

th (2" DM B 4 URol shvtel 4 By
¢} % (Maintenance-Task) = ofe] 72} &2 B4
87 (Requirement) @9 E5& 713 + 9o o}
Al olE e fA By atE i e B
9 3 BF 27 22 (Requirement-Compo-
nent) &2 FASA Huy ol §32 w5
FA Gy B A By 87 2458 44

A A oY) #ME 2 & asEe 59 &

AME 9ushd d) 3§32 BRE QT 24
vk 8 4 (Simple-Component) ¢f2loju} B3t g
A (Complex-Component) k2] = Meidog i1

# /b 2@ axel 29 IF, AND, OR,
THEN, ELSE 52| =23 AMa5g o] &3}o]
el BHUE el ®eh shuem Felele)

FA) was 2 Q4 oA g u Qe R
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43 ol 4 B 840 HH WS kel NS o) &ste] FYH A At
<Maintenance-Task> = (<Requirement>) {(<Requirement>)}
<Requirement> = <Requirement-Component> {<Requirement-Component>}
<Requirement-Component> == <Simple-Component> | <Complex-Component>
<Simple-Component> i REQ(<Maintenance-Mode>, <Maintenance-Property>,
<Keyword> {<Keyword>})
<Complex-Component> = ((IF <Premise-Part>) (THEN <Requirement))

<nperator> = AND| OR

[

<Maintenance-Property>

| ((TF <Premise-Parr>) (THEN <Requirement >)
(ELSE <Requirement>))
<Premise-Part> = (<operator> <Premise-Part> {<Premise-Part>})
| <Simple-Component>
| <Premise-Part>

<Muainienance-Mode> n= Addition | Modification | Deletion | Reference
10| Conditional | Assignment | Data-Interface | Database

s consists of
X I Zero oF more occurrence of x
} 2 OR relationship

g 4. 7X| B 27 B 2ol Cist BNF
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olgol Al Ak §7 wa o7 B Wl o grek olsh 2e fA WA L7 AHE FAle)
@ olsE B 98 B AelNel §4 Bay G WES Aok F¥o) A A%, AHAE
7ol @ dalE 57 1 HE A%E woluxt @ 50047¢ 23 W B3 30%E F7} A
gk e B Aol Aw Asg el ¥4 suT %91 FA w2 (29 DA
o We HQY §4 w4 atA MRIS005-  Alkd E@ el weh thea go Eu™ 4
27549) &7 Welg melFa ok, 32l

FARFaT:

Ak F9¥ (Contact Cateory)o] Atjol i HEHARG o] 450A17hS 248 44 23 AL
g 259 50% & 371 388

MRI190.05-2754 .= (“ &1 A}gakol] tiet E7} 2F")
“ 2 ARG tiE FoF AFT 1=
( (IF  (AND “ Ao} F8o] whejel 270"
“ xR HApg o] 450A]7F ZFo] F7T))
(THEN *“ 23} A}§ 3 g8 8579 50% #7}7))

“Alof Eglo] 2gfel 27 = REQ (Reference, Conditional, Contract-Category)
“REapgato] 450A]17F 27¢) #7” := REQ (Modification, Conditional, Monthly-Consumption)
“xal Algarol] et 2729 50% #7F = REQ (Modification, Assignment, Monthly-Fare)

#3H METASOFTE AMEAMZE o]2dh 73] B 2 24 Ve 99 1E e Ve 99 219 5
& 87 38 4x dge 944 7YY + s Fol % iR RRo = uylefzict 2 Al
GUI &74& Agsta glom Alxg] Yo g0l EES Har] 8 &A 71e ot Y
orel oo} #e Heje] AA AgH Hu FHez 71E Ggolgt: golE FA B Roell At

A% APl Ak ol Th HelME olaela 7 A 8 B oo WE 74 my Az

AP Aw Azg A AN ZEA §A B8R oz Ranz & olf F FEd ug X

27 ®E e 712 so] §2 BF Al X P AR Aol & §A n4 A AA &
@ wEg Agretnat g H wle] AHE ojul .

wpeb A §4 wg o RR gF 2

43 7 B4 A9 23 Bo] Zhojol @ 93¢ dMwrE &b F4

BE AE PAete £ By 8T o tie

Abel BE Ee b g 22 9o} 2 & 28 Wy A fA wg gl o8 1= 7}

st 284 AREE NS FLE gloh @ 58] FAol ol 7k golsfok @t e Zhzte]

7}
B goll A Agdh wie} Zo] f7 B Al Ed T4 By 879 BAEE BT £ UeE TR
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§ HPLL 2Fojopt Gk meba] B el el M fA we Aste] RBe §4 ug F ug 2
) mg AR A B 83 PR EAS 3 #3o] §ol8 JHR o] Fojro} ahm ol §
A3 ol axiol e FRF BNS AY FA A wsel Aukg Aag 4A R guz wel
W AT EE WA Auste] o) gatuzt st gowm ks zth olF A £EY Hu ¥
S eliz olu] ¥ Abe] o YRl Hu A e e 7 wg Asks B8 sy A8
s A G w2 EES O 3 QA g fxstedol v ARE §7 wS ol
WA e ¥ b oS 43 malth. olslof 21490) 7k 4 ik,
oAbl nbOR f4 wA S et wpebs] et ool 7] us Ast B o
e 2 oadel B pEels §1 uS gl & 87% WEA77] 98 METASOFTeIAe)
B2 ool N2e H4 B Al S5 A% Alag A An BE BRE 54wy A 2
spujofol @eh. Treluh fx WA AukE 44 ol Bg wHsb] 9% vl HE 5= Aleleln ol
Aol Q¥ah ol ¥ A% qhel uluw FEel A1z e AA Y =olEe wEeR (1Y 5)9 §4 na
ol gliz A shotol 8] ofele Agolth wheb Al EE PEES AA zﬂc&amx} et

<Maintenance-Case>
<Case-Component>

<Premise-Part>

<Case-Results-Set>

“Case-Result>

<Simple-Case-Component> ::

<Case-Results-in-Program>

= <Case-Component> {<Case-Component>}

i

I

i

<Simple-Case-Component> | <Complex-Case-Component>
(REQ(<Maintenance-Mode>, <Maintenance-Property>,

<Keyword> {<Keyword>}), <Case-Result-Set>)

<Complex-Case-Component>::= ((IF <Premise-Part>) (THEN <Maintenance-Case>))
| ((IF <Premise-Part>) (THEN <Maintenance-Case>)

(ELSE <Maintenance-Case>))
(<operator> <Przriise-Part> {<Premise-Part>})
| <Simple-Case-Component>
| <Premise-Part>
<Case-Results-in-Program> {<Case-Results-Set>}
<Case-Result> {<Case-Results-in-Program>}

(<Maintenance-Mode> <Modified Clause>) {<Case-Result>}

3 5. 7K B A9l B8 Aol ohiE BNF

(17 5)olx & 4= qlite] 3dlvfe) f# Hy Case-Component) 7} 82 B4 @7 H3oAe)
Al (Maintenance-Case) = (1% 4)¢] &% B vk 57 B9 29 2 4 (Simple-Requirement-
9~ -7 (Requirement)ol] & F=m oli= 3dl}e] Component)oll siFs A ==d (2 5)9 o]
FA B4 5o oiEl 559 §3 25 Akt e A2 B4 27 2 4 (Simple-Requirement-
wAE £ qloke e ofnigth gk Solghk A Component) ##3} A Zo| wha §4 w4 2
& #A B4 AR (Maintenance-Case) F3& 3 g (Case Results Set)e] #ogx AR
#A B4 27 (Requirement) ¥&# 3 Fds + A} o= §A By 8 ol &3l B f
%28 7B E v #7258 At 24 (Simple- A BE 8 Q48T O {3 vy AaE #e
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gozm A Edel #7 ne 279 Tz 54
of 7] w4 Ao MAHES -sm A% &
Wolu] o] gla) 5ol Ak 7 wa o

Q4 Pyl urk HIE 41 B A A4

T A wvigro] =l

olo] QEo (28 5)¢ #7 By Al Y
BE F o dHskAbE WA O §A 25 A
| 248 F43tn e FA B Ay 3
(Case-Result-Ste) & &} wi= Bio] 79 i
23 Al (Case-Results-in-Program) ©¢ = 1t
HAolA Al ==, ol zZF Zaad ot ofd
el L Al #eje] go)dg sl Ml Aw A
g8 "t ol we} 3
oAl st e B4 §A wg ZAH(Case-

it

oL

X

Result) BHEZ FAHEY olF 2z} §4 By

AME 73] 852 s8] Wslg Ay Alxe A8

Y258 METASOFTe A4 Hn &3 Wye
sl FEFgo N A HL

o] &
oA oldellA #kE 2] B Al BE Wi
[431e] o AollA A& MR190.05-2754 9] &
| w el ole) whE @ M) A7) aF vl
Al=do X o] AAl f4 By AHE sl /R B
F AR 88 mazt gtk (29 6)S $4 B
F 4% MR190.05-27548] § B3 87 1o
vhebd % A 8T 84 “ Ao Fio] Ml
2 AlzRlel] Breder] 93 £ nA Aol
A= 272y CAMBOJOJQ} CAJ941019] o

s

N

O%TJ—M

PROGRAM CAM30JOJ
013600
015610*
015700
015800
018410*
018500
018600
018700
018800

CAOI-MON-KW >3

028500
028600

IF CAJOJ-OVER-SIGN =

MOVE CAJOJ-ED-CATEG (1) TO CATEG-OVER-X.
CATEG-OVER-OK is a redefined variable of CATEG-OVER-OK
IF NOT CATEG-OVER-OK

MOVE OVER-CHK TO QOVER-CHK-SKIP(1)

OVER-CHK-SKIP-ITEM is a redefined variable of OVER-CHK-SKIP
IF TEMP-FARE-ILSU-TOT = W-NOW-YEOK-ILSU AND
OVER-CHK-SKIP-ITEM = SPACE AND

MOVE OVER-SIGN TO CAJOJ-OVER-SIGN.

PERFORM 3210-OVER-FARE-COMPUTE.

12l 6. CAM30JOJ2} CAJOJ94101 =2 o] tist X B4 A1} of

oo 82 KB4 874 MR190.05-2754 904
o] fx B4 Q7 AEe} olo tiE (29 6)3)

;Jr

e 3 B2 AldE

got FYE g pejF

e A B

(2% 5)¢ #3

ﬂllo i

2
033 in
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ok WA ‘MR190.05-2754-CASE#1/1
Ao] A BAL o] A7 FA B AT 8F
MR190.05-2754 8] §=| w4 Q7o gt %XI
B4 Algola g o] fF 2 Aldel frdsHil
WA 2 B AY S gulstae k. 53]
MR190.05-2754-CASE # 1/1¢] CASE-DE-
TAILS =22 (23 5)2 #3 Wl wra} #
Hg §x B Algl (Maintenance-Case) W3
BolF1 Q=g olo Wiy F o] 2z 3}4
K471 2y s
AL, ols Azt A By 24 8450 47
MR190.05-2754-CASE#1/1-REQ#1, MR190.
05-2754-CASE#1/1-REQ#2, MR19  0.05-
2754-CASE#1/1-REQ#3 59 #x »a A
o 98 HHASTS & 5 AUk ol FA B
T ANEE A Ego] Y Zmeadd §4] 2
T AsgE violA sedl MR190.05-2754-
CASE#1/1-REQ#1& o5& =ud CASE-
RESULTS-IN-PRGOGRAMEY = 2o g 2
28 {32 15 AR5 7HAA Hed o7l
A= MRI190.05-2754-CASE#1/1-REQ#1-
CAM30J0J, MR190.05-2754-CASE#1/1-REQ
#1-CAMS85J0J, MR190.05-2754-CASE#1/1-
REQ#1-CAJ9410150] o]of] a3 = A ==t o
= & MRI190.05-2754-CASE# 1/12] A= &

o ¥Y B B F4 BF 8T

MR T90.05-2754-CASE#/L
s
DATE-OI-ENFORCEMENT
ACCLEPT-DEPARTMENT
REQUEST-DEPARTMENT
REFERENCE-DEPARTMENT :
DERINED-CASE-NAME
CASE-DETAILS

((IF (AND

A R B ¢ I
tional, Contract-Category) &

2] REQ(Modification, Condi-
wejabl 91
CAM30JOJ, CAM85J0J, CAJ94101%5¢9 =21
#ol fA] B4 EHAvh= A& ou| gl

3 MR190.05-2754-CASE#1/1-REQ# 1-
CAM30J0OJ& CAM30JOJe] =233 YollA +
ARo wzte Hu Aag dA HRE AAst
A 3=t CASE-RESULTS g=¢ & F ¥
Reference CAM30J0J-3210-BUHA-CHNG-
ITEM-MOV  E-015600)'&= CAM30J0J-3210-
BUHA-CHNG-ITEM-MOVE-015600g}= A&
Bxajol fA wish oo ks A4S ekl
T odth R ol = olF b §A4] B o
ol HAY Holl tigk #E Hn A4 HA
uel WA AP HHE A AHT e o)
(29 8)dl &2 SXE vepd dAA §7 B
tdel HAW AFa dxjsA Aok olflel e
A B Ak g8@el ol Al 7he] S BAlE
F38Y 5 =2 s JEd MR190.05-2754-
CASE#1/19] oA & F Sl%o|l DERIVED-
CASE-NAME%0| 1% Akl 7} 9h4 sloj )
A AbE ZH7IA S oleish sby oA AR
AA] ohg AollA Ak Atel] 71k fA] B o
2 e {AF Akl WA 3ol A A8t
t}.

fo ox

»})]—

Al

r_,

i

naah ApE- o) gt SR op g5
96/04/05

R R
A

AR A A

(REQ(Reference, Conditional, Contract-Category)

MR190.05-2754-CASE#1/1-REQ#1)
(REQ(Modification, Conditional. Monthlv-Consumption)
MR190.05-2754-CASE#1/1-REQ#2)))
(THEN  REQ(Modification, Assignment. Monthly-Fare)
MR190.05-2754-CASE#1/1-REQ#3))
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i
(]

£ MR 190.05-2754-CASE#1/1-REQ#1

JAYY CASE-RESULTS-SET
PART-Of": MR190.05-2754-CASE#1/1
PROGRAM-NAMIE : CAM30JOJ

CASE-RESULTS-IN-PRGRAM : MR190.05-2754-CASE#1/1-REQ#1-CAM30JO.)
MR190.05-2754-CASE#1/1-REQ#1-CAMS5JO)
MR190.05-2754-CASE#1/1-REQ#1-CAJ94101

Vv
BRI

1 MR190.05-2754-CASEA/1-REQ#1-CAM30JOJ

15-1: CASE-RESULTS-IN-PROGRAM
PART-Of: MR190.05-2754-CASE#1/1-REQ#1
CASE-RESULTS : (Reference CAM30JOJ_3210-BUHA-CHNG-ITEM-MOVE_015600)

(Keference CAM30J0J_3210-BUHA-CHNG-ITEM-MOVE_015700)
(Reference CAM30J0J_3210-BUHA-CHNG-ITEM-MOVE_015800)
(Reference CAM30J0J_3200-KWH-MOVE-RTN_018500)
(Reference CAM30J04_3200-KWH-MOVE-RTN_018800)

L MR190.05-2754-CASE#1/1-REQ#1-CAJ94101

18-/ CASE-RESULTS-IN-PROGRAM
PART-OF: MR190.05-2754-CASE#1/1-REQ#1
CASE-RESULTS (Reference CAJ94101_3200-KWH-FARE-COMPUTE_028500)

(Reference CAJI4101_3200-KWH-FARE-COMPUTE_028600)

(N
[

S CAM30JO)_3210-BUHA-CHNG-ITEM-MOVE_015600

1S-4 ASSIGNMENT

IN-SECTION CAM30J0J_3210-BUHA-CHNG-ITEM-MOVE
LIHS-VARIABLE CATEG-OVER-X

RIIS-VARIABLE CAJOI-ED-CATEG

[
)’k

1 CAM30J0O)_3210-BUHA-CHNG-ITEM-MOVE_015700

15-4 IF

IN-SECTION - CAM30JOJ_3210-BUHA-CHNG-ITEM-MOVE
CONDITIONAL-VARIABLES - CATEG-OVER-OK

THEN-CLAUSES : CAM3010J_3210-BUHA-CHNG-ITEM-MOVE _015800

ELSE-CLAUSES :

L OAI94101_3200-KWH-FARE-COMPUTE_028500

15-.1 IF

IN-SECTION CAJ94101_3200-KWH-FARE-COMPUTE
CONDITIONAL-VARIABLES - CAJOJ-OVER-SIGN

THEN-CLAUSES : CAJ94101_3200-KWH-FARE-COMPUTE_028600

FLSE-CLAUSES

[
[
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olidolxie] fA w4 AR Awi= METASOFT
o] GUI g74& olgste] 9ok e A 33
HEo® AMEA7L golstAl YET 5 e}, gt
oF Mutd §3 w4 57t METASOFTE o] &
gto] o] fold A9 olvg §3 B4 AR 3
I A A Je 7g 9 HAgo) @A 2g3
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V. AHE 71HF 2] B oA
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2 AoliMde 94 §A By a5t sl /A4

B4 Fojof st R age] W d Solu} dlo]
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/g 214 (Case Based Maintenance Point

Identification) &S Aerstx}t gic}, o] W

HES A Tl 7HA A& GAlERA

AEel sled olg ztzte] dAEE dgu o

(1) 2 v 87 88 9 98 Al (a9

DollA "ol &g §4 B 2947 &

Al B gzt o) AdE D o= AbE

Ao f3 BEF 87 AE S wel
A=A dct

(2) A 73 B Ak F& 20 A ool

A AdE fA By 89 3G ol&sl

7P 9u e AA KA By A}Eﬂl]% A}

#) o]~ (Case Base)Z2HE] &3} th

N

Alelct.

(3) f# B Al Aok HE % 2 9!
@9 Al (2)DAAANN FE2E KA BE AL
dle] #A B At Azl 2dE F
B gtel sl Hotek 72 ma thdl
AE deshal 2 vhEe Beshs WAl
olth. o] Wl WEA frAl B o
A 7iHel MPI &ael&(Lee et al,

1997) & ol 8-stef A ir}.
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2 ARk A 1A g e §4
s FE kel oa s 4] B dke
T AEE olgslo] AbgHos $AslaL
(DA 2 24 B Q79 3
Al AZE 77 B AbE AHE Aol
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A Ra AR AE F5 WA Yelx) gl g
vl doides whesta 7A 4 dajelma B
oM 2 Mg kst sh, (Lee et al,
1995)0l ®Wrh AAMF &S FE2E 5+ o
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sb71 f1gk ol & Wi 0 ey Rde F o A
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5.1 2 B Az fAH Ao

MEE F2 55 a7 dis) 73 <o) Ade
T4 B4 ddE e 3A f1 25 Mg F
F317] fEiAlE FoRoE WA old wE §3
B Atle {4 B 87 BE REY A
(Similarity)oll gt -3 Heljrt Basjict 1
elvh 2 B a5 h Ak

491 Al FE EE
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% 3l #% B4 £4(Maintenance Proper-
ty)yel digk A4 gtez JFE thg Al ad
24 e ‘ASSIGNMENT ol AL} 5.8 ‘I/0E 7}
AA B A, IF go] o= Bgol o 7k
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At At 1 A 2
((IF A) ((IF A) ((IF B)
(THEN B))| | (THEN C))| |(THEN A))

38 7. Alelizbe] PE KA of (A, B, CE
elojo| M2 C}E |7 B4 27 249.)

olelgt 47 B AT FARE B Qo]

el BARES HAH] A3 § =
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(1) AR t2 29¢1(Case Structure Factor):
IF, AND, THEN, ELSE %¢] =g %
A ARRES o8 =8 T2} 4]
Ao} AA|Y H(Clause) thHelolr e €
AH 2.2 (Simple-Case-Component) &) <=
A A% A #aE fA B AL
54 aglo|tt.
(2) 47 25 %% 8¢ (Maintenance Mode
Factor): & Abdl &4 W9 74 B
o HE71e] 2J0)E o] &3 EA qlojt)

By

A

}

o

(3) 19= &AM 89 (Keyword Similarity
Factor): z} g Abdl 24 U9 719=
So TEE EA oA 79=71Y
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P& FA4stax gt
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o] §# B4 %A (Maintenance-Prop-
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(1) A = 292l (Case Structure Factor)
2 Hot ey

ARl P aRlY] FAHEE Holeh) A B
TFolMe F AR #+& 899 £ f4F AE
& Hriety] ok o] £ AlolE HrE e 2 A
IFE fAAME Hrehe A2 HHEE Hsia 9
. ol sl =g R 9E =g Fx g
£ FHotr] A3 HelM AsiAl 2 =2l 72 9
g S Bl o= AH:xo FHe ¥F(Form
Transformation) #3& F#isfjolr 2= A8 #7}
a}7])7} golslr] ofiolct. wets T FAS =
TEE e T AHEY Afele 0024 o=y, 3t
o] T2 a4 o)t AR winpot 134 fARY
A7t FastA gk vhge] o= oledt Al A
Z 8%l Hrt A8 BAFI e doxg
*= oo the Al 8.A4AE onlEia ok

7 ((IF A4) (THEN B))
L ((IF (AND 4 *)) (THEN B))

((TF 4)(THEN B *))

- O

(o8]

N N N et e S

((IF (AND 4 *)) (THEN 8 *))

((TF A) (THEN B)) * or * ((IF 4) (THEN B))
Aor#i 3 ZHzZE ((IF 4) (THEN)) =3= ((IF) (THEN B)st %!
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Ae] ool 4 7t) Abellell g v A AR 9 v R ) Ak 37F A4 (Sequence Addition
A AEE 337 98 e AA Al AR Operation)
o thgh t% W3k(Structure Change) A4F HbH H) kA $34H(Sequence Deletion
o2 ohgit o] o4l M E A ejstnal g Operation)
1) ZHAR 3271 A4 (Premise Addition ool Abel & WHEt AMES BT §A B
Operation) Al A BEo] O AMEA o] f7] B4 AL
w) 2% A Ark(Premise Deletion g Fx7F HstEA "ot olE So] 7h) 9 Al
Operation) Z0E F71 Ars A& o HelE /7
w) A2r 271 92k (Consequent Addition B A7 BslelA Ho AR F0 kg A
Operation) 43t oh o] Hej2 WalsAd fBuk oAl o)t
z) A&45 2k A4k(Consequent Deletion TR S ALS o] 83t U2 Zol A B
Operation) A o] Ftze ek FAMS AHeojstnat st
Ab) R GAYA (B A) = -1 x Number of Elements of Structure Change Operations Set on B

where .1 and B are case representations

and Strucnire Change Operations Set = {Op,, Ops, ..., Opp}

and p,; is n-th operation which was applied to By,

and B, is a case structure form which was transformed by applying {Op,. Op.. ... Opy.,} on it
sequentially

and 1 and B,; have same structure.

ojeigh Al 2 fAbd Aofo] waw sh) e} 28 7 F deBg ol W fA Hew A
b Al A, 7h) Abelel e 23R FoF A ofof wet -28 bR ol uh) Ab7E el
A AgFogM MZ 2 vy AXRE 7HA A Sl Bls) AR o R 7b) Alelele] fAbAdol
sl whebr] F oAb TRl fAMY A -1RA] ook 3e ofu]ght
Hob "oh AA] 2 e oh), 2, vh e oro] ool whd £ g2 Al ((IF A)
Abgoll s A Zzt 7h) Abdle] AER F0 (THEN B))'7} Akl wle]zol EAlgvtd 7)o
ab, Azl F7b A, 2w AR kA gt Atedlell thsll 0] FAbd B=g 7HA =0 w2}
& A8t 9% =] EE 7}Xl Al =iz o M oGds] g B AlEERT fA A 2 E
Al olE M Aol BF -1 {FAMdE moll A s "k de)H o ther Al 8
B ) L RIS | S BN - [ I R 29 §4 B4 7% (Mamtenance Mode)o] 57}
Mol FAMIE Zohd o) o), th), 2h), vh €] (Addition)?] 9ol s T Al 848 Al
A= B 7)) Abellel disl 55T FAMdE 7t st 9o} 2& fAMd 7 A4ds FHsh "o
Az Ro@ HristAl grk. gkl whe] Abdlss
7hy el Abgloll tis] 2 F7F iy AR F (2) X B2 78 2°2l(Maintenance Mode
7b AAbs &M ow Agalo ulizh FUFE Factor) 2| ®7} e
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ool ] Hejak Abdl B4 a”lke] $41 el
whe} Apal FEIF] SA B ol Foi7 ol
= ApE FAshs 7 e Al sl §4 B
2= &8 Q09 BHAA Z=71A Sl FAM] w7krt 3
A Sl thel vl b Al #E o2 ol
2310l olg AR rHo7)H A glel
o] Bl 7)91=2 ehth).

7H ((IF REQ(Modification, Conditional, A))

(THEN *))

) ((IF REQ(Reference, Conditional, A))
(THEN *))

t}) ((IF REQ(Addition, Conditional, A))
(THEN *))

2h) ((IF REQ(Deletion, Conditional, A))

H 2. %] B 270M

X B4 REoll tiE 2|E

(THEN *))

of ol #-2li= 7h) Abdlol e uheiA] Bs
AbIZE Al PR deRE e fAME TR
AA 7 Abdlel e 3w 2 Sl
o v ek th o) B9 Ak v19 sl B
stol 24 o] A maIadd] EAshs 4
$elit, e o] A9z 2 o] ojul AAE
Bg-ol7t Wl vhyek thyel A7h Ak eh)
Aol wlal o F2 Byarlel golairis A
& & vk =g oled Fwelx 2w, 1)
o thi 1 frAbkdg Ardalylzt e Egdsict
olelqt 7} v Abdl 4] f4 BAF {3 <l
B M 54 V18] okllet & < 2>

Qelsio} olrh,

rin

E

L

tlo

Aol RAMY "= &Y 2IE

7 mE 2ol

Abe wlol29] 2] B 73

g At 829 FA By /3 Addition

Deletion Modification Reference

Deletion, Modification, Reference 0

1 0 0

fe] <& 2>M A B 27 FA B
+3 &8 F F7H(Addition) & H-9-7h Wl o] &
E F7HAddition) & #4 B4 f8s R
Abl 8 45E A Alel] 2 vl A
AAHA7] wj ol o skl v A

#4 wa 58 29 wladde A ol
ool gelg vigtow 54 42 ws a7sh A
o Wl o) J1E Ablshe] 4 BE E £

£ G4 H7h e cheal 2ol A¥skE ¢

n

A B R A (g 4y =21 x Y SP(SCC, SCCY)

i=0

where 4 and B are case representations which have the same structure to each other

and SCC¥ 4 and SCC' g are i-th simple case component of 4 and B, respectively

and SP(SCC' 4, SCCip) is a corresponding similarity point between SCC! 4 and SCCY in Table 2
and # is the number of simple case components of 4 (or B)

(3) FI1H4E RAMM 22l(Keyword Similarity
Factor)2| ©7} gy

AN 7kel FAM Hrbs 4.1.2"0A =oF

NN=re] Selof 0 el WA ANg e
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2 o]FojA A He=d <H 3>8 ol8d Y=
7ve] FAMY W) S gsEE AL 2w Hew

T3 AR AYEA ok 719239 A

s A

F3l "ok g

gty {3 B

= A H7E HRES RolFn Q) T AR ] 19 FAME <E 3> A%
53] <& 3>l HA FAE o] FAMY o ok 2ol Aeod 4 QU
okt 81852 ke A5 9n)Ely ol 2 o}
ANZ A BA=-1x X T SP(KW; 4, KW/ )
i=1(s.0) e, (A.B)
vhere .l and B are case representations which have the same structure to each other

and KI1%; 4 and KW!; p are s-th and #-th keywords of
simple i-th case component of 4 and B, respectively

and (s, 1) is a member of MSi(A4, B)

and MSi{(A. B) is a set of best matching pairs {..(s, £)..}
in which each pair satisfy SP(KWS 4, KW' g) = Min. SP(KWS 4, KWkB) for all available &

and s has unique appearance in this set

and set of all s which appears in MSi(4, B) is equal to set of keywords in SCCiy.

B 3. 7|¥E 2tel RAKY 292l "ot 7|ED ay

fAA A
IS T 59fo] FEEE a9l w4l Asrera
Addition 0 0 length of path
Deletion 0 0 length of path
Modification 0 0 length of path | length of path | length of path
Reference 0 0 length of path | length of path | length of path

Hef whilel wet thgo A 714 CdlE B

A2 A F19E fARES Al B

A O 5AE AWz gk 14 7h)e o
AR 719E fAME & Alrtslr] HslM e 2H7
o] #3 B4 8 24E 7] VY= fFAKE
Ax Aol sh=dl ¢4 {Contract-Category,
Category} 2 4% 4318 #Alol glemg 7)]9=
Ao} 1] El {Monthiy-Consumption, Year-

_?r
o
9]
A vad

E

ly-Consumption} 9] 24+ F 719957t 2% Con-
sumption 71YEE A9 Y=g sl gorvg

79 #

Fare, Monthly-Over-Fare} 2]

A& 27} "ot vpxjeto g { Monthly-
AT WA A

s PRt E M s Bl Qeme fab
4 7} 1o] Ak, ool we} o5 % Abzre]

7191

g9 @Al i Sl
o olzA thye A

A AE

1.

\.<

l

ol 77t 719
-47} A, 54
$2 Ywnw ohxo

AR
oAb

g 849 #3 B4 F3e] Ak (Deletion)Ql 4
$ol g =d mEld <FE 3> 9 A wat

B Aol &5 oA dot.

ol = T A

OT
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dl7b ) Aplsks AR B7E ZRssht b
Apelshel 719E fAH BAPE S84 947 o

Bol FEHoR by AbEZE oh) Aol thE
Ab AH FE el Al Al ejE e oful et

7}y ((IF(AND REQ(Rcference, Conditional, Contract-Calegory)
REQ(Modification. Conditional, Monthly-Consumption)))
(THEN REQ(Modification, Assignment, Monthiy-Fare)))
1} ((IF(AND REQ(Reference, Conditional. Category)
REQ(Modification, Conditional, Yearly-Consumption)))
(THEN REQ(Modification, Assignment, Monthly-Over-Fare)))
t}) ((IF(AND  REQ(Reference, Conditional, Category)
REQ(Modification, Conditional, Yearly-Consumption)))
(THEN REQ(Deletion, Assignment, Monthly-Over-Fare)))

(4) X 25 &4 9/(Mantenance Prop-
erty Factor)2| H7} by

oldl mhAt A ma ARl 7hel frAbd UL
2219 §2 B £A4 8<del tigk H7p el
uls st ek Gl Aeh ukel Eol
2 BE &4 2917k Aozt AlHIZke] AH Y
SAHAS ousla] ekt whebr] eke] Al 7HA
FAH 8AES ol g3t Ateliztel AN wlalE
APt ), 2 By £ 2 e 4
3 A= 495 AQstae A A = o

Aol A s A et
5.2 fFAF Al B Al FE WHE

olAl ARl 71 §7 B A 1A g2
Wollol sigshe Ak 74w Al RE s
2 qrolae] fA) B AbalRre] fabdel S 4
osh w7} e vlwrew AA ASkskuzt Bt
SAF fA Ba AR R oEe 2 fA 7
W Ak FE WS 2 fAF fA B5 A
A G B bR wAR vHo) el (29
8)e o3 3 B f4F #4 uF Al FE 9
Ag = Balow pelFu gom zzkel ¢

Aol 4] o) S0l 2ok shiz el Soll thal A stiiat

b

sk,

FAF A B Al FE el 4 wls
Adstr)ol] g AA olstoll A AgEHAl b
uf % (Perfect Matching) 3 fAF vl (Similar
Matching)olgt &ojiio] dis Aejstarst &t
ShAd wj Aol FAbd H7h el o) 0]
AHIE 7HAAL B AS-E odnlst fiab o o)t
oj e sgsht FAM d7E 0olskel &5 AL

2 A S 498 enle,

L =

o]

I

i

Step 1) #AF 73 B 5 WA

Step 1-1) wi# 2]2:E(Matching List)e} ¥
4 ] ~E(Potential List)% ztzb NULL
W} AbE wlo] o] dA Abel J3Fem &7
s} et

Step 1-2) A R4 &l sl Abell 43 &
ol vlalE %3l ekl wi o] Ayl Ab
g g o] AdEety Step 1-3%
gt A9 Step 1-78 st Ak

Step 1-3) Ahal +2 881 ¥golA] oju] &
w A Aol sl sl A B4’k
4 B 58 89 welA ekl vl
ol Rg ylEg). vkl ¢bd wigo] Ayl

ATk Step 1-45 whho] el Step



134 AT -ola ol 3t

1-85 F8shA €}

Step 1-4) Abdll 12 2) #HoIA b v
ol 4YHAY 4 B §3 29 #do)
Mo 9l B A v Al el
A A B ekl 19E 291 whgo)
Moskd o dEshll "ok ek vid
ol Y=z F¢ Step 1-58 wgslar vt
thel d-olli=

Step 1-5) Al 7F4] frabd 7 WAS g
Abelell thal -2 B A Thel A ebd
W ol g HAlsiy, g
W Step 1-6& Fasbir, whdel 790l
Step 1-7& 83t}

2]

Step 1-98 8§ 3lc},

l.\,

1

-0

2

E

-

oX

o,

L oX
o It
)

Step 1-6) #&% Abell s 4 elxeo] Hrks
A e e R A A S,

Step 1-7) | gl~ER2RE ddo] Alg
A A R olarel Aske Aty 4
ole AlEZh EAlsh=A Ak 242
4% Step 1-28 asi wiiel 45
Step 1-10€ =83}

Step 1-8) 40 WA 44 Rl ojek vl of
Yol Ashgh Abeloll ol $4F vl e 43
gt frab v el detst A9, Step 1-4
i Aaeie et 49 Step 178 43
atAl ¥t

Step 1-9) 7] Qolofl st 2+l v Ho] A
ANk Abdlel ozl HF fAl By 249
7191z gedl gk 219 AR W He A
o frAb uhgol AYEE Step 1-58

Sl wfe] 49 Step 178 43

ghef,

Step 1-10) #a] vj4 o) shug 22 A}
A7 EAE R oF e A9 Al R WEEs
A7) g8l Step 1-118 Falshy wbgy

o] A% Step 1-13-& F33ic).

Step 1-11) &9 Abel] +2 )7} 5714 A}
d A sk ANg Ee A gliEd)
ol = AHIE3 wf &) 74bsekr) PAalst
th 7bs3 A Step 1-128 F8stn &
7be s gl Step 1-138 533}

Step 1-12) #z| o] Alel] 3ol i3k Abe) 1%
el Adg Fal x wEs Fasiel A)

2 #4 w5 80 me pEE A4
c}.

Step 1-13) FAF 2 B4 Aldl 3% 3L
Z g

Step 2) #H FAF 2] mF Al 4

THAb Al & S Bl Dozl ulF 2laE
o] FAF A S FollA] A SAMS LERA A
A& MAsHA ==d o] We) vy 2Bl &4
sh= At S 53 dAolA 2o g 3z
gt 2 FAF A #9le] Hed AldET 23EE

= Step 1A B9 ek vhal Bajy F5

[:A.,
O.I.4

H Al Ee) 2% 5 e Gtz el & 259
71L} oh)ul 6& Hel 7]9j= Tr*]' vf o] gy

TR x

she zhz Aol @ e *71%5_ A} o)A ez

AHEIZE SAlel R s S daElA] gtk

AL oquidnt. @l ook o] £3IE Al Eol

tHEh FAbE Wb B eHAlel A thA] gy
Ll

R LB B LR

LT FE %AVJ% P g R e e )E}‘CH
WHlell A detd oA g)aEe] AlglEe] auR
e 3] Al B g 14 oz A E s

A dok @ fA me 5Y A ol 719
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R A S = A
2 ae) 2B 2713

SM

Jo

o
o j=]
== ==
oX  oX

Apply Structure
Change Operation

el e 7t

08 8. ®AL ®X| B AR &2

A oY, 190 FAF A MR GellM g

=ogab ohgol MEw Aol fx wA

3

7t

shel #are] RAMS 2= AlE

Hiy

b b
o9

& ol gsto] Al 5t o]

o HE

A

&
2
un

-

)
o2
ol
-

o
29
=

3y
£

o
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KA Abl A g bl dukabd g o W, EE Bebde Yol wAE 4% o2
OF A A HF RAF oA 191§t )R wesk Bk oleldk AAelN S 7
of alol Al Foli: 719 fAb e § Soli= AL A wA & VAN fA}
Aol obiel ATlebE 4 wa f8 FAb ) AdE dE RS ot At was
of 2@ fAbg el 2717k fAb Al Ao 947 S ooAn MPIZmelZEe ¢y gl (Ful
o sels]Al weh ek olabe) M HHE ¥ Search) & Edtol #al §7 w4 ojag <l
sl Mol AblZh NS A9 AllETe ot Mgt S ql] diol] gajel glejxe] & &4
WS ksl s Abdls $AAow A R R KU R R PURIRE
Aebn shagel @Az SRR Abels wE gl A g 4+ vk

o4} A /&) .

5.3 Ald] %A (Adaptation) %

B g Q4

2] B AakE AAskA o

olgelr] feliz MRS 4 wg aol sl

A Wlol A2 HE {ARE §1 By S &
WA Ao Ate] =AW FA wee oAk g1 g I & AHE ol B8k §1 BG ol
W ok oA S AR 25 54 5 F& AABhE e AA Agksigich olx
G Ab RS wtEo sl {4 B el diEk = E 7hA] AA A E ol gsle] B ¢d-tofA]
A B s st HEH R §A Ry Aoyl whze] A8 3L o Alsla o9k g
Aol Al §4 B oS Aoteki= theol A TAEA A 1 gE dEstaat s
chAlo] Wt oy LAl v},
Step 1) §AF 4 w5 ARl 3% shgol) 2lo] 54 AW 719 82 B2 g4 oA 3}
A ouhg gaee] ARRLRE Y fA) wg A oA
At FESvh 9k B4 Al vl g
AEo| F3ME A9 e 3% B4 Hite 4.349o M ARES uf Q= E3b ARgRE ¥HE A}
FHUTE A B4 dides g AA)sh gl dlE olgsled ARl 7IMF F32 wr chab €12 8
c}. HE] o9 HeH 5 JeAE dAstna 3
Step 2) M3} HAl A AAIE Z7] F3 w2 o th 43" A S AERAE] Al 2w thea 2
Aol e METASOFTe] 7|3 §2] wa & Z7p49l Akl MR193.09-292-CASE £ 2/27}
i g el MPIYtne] g o] &5k olu] wasle] Al wlo)xo] HAEo] 9l Abg
s FA B otol Uigh hAAL 7lEs) & 7FA kAL

V1 MR193.09-292-CASE#2/2
TTTLE

DATE-OF-ENFORCEMENT -

DERIVED-CASE-NAME :

el ARG ek ) 25 e Ay AL
96/05/10
MR190.05-2754-CASE#1/1
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CASE-DETAILS :
(IF(AND  (REQ(Reference, Conditional, Contract-Category)

MR193.09-292-CASE#2/2-REQ#1)

(REQ(Reference, Conditional, Monthly-Consumption)
MR193.09-292-CASE#2/2-REQ#2)

(REQ(Addition, Conditional, Exceptional-Code, Complex-APT)
MR193.09-292-CASE#2/2-REQ#3)))

(THEN (REQ(Reference, Assignment, Monthly-Fare)

MR193.09-292-CASE#2/2-REQ#4)))

wtel M2 7 MACE Qs “450A17 = of 3l $A B4 97 MR193.09-98671 )
2 ARE M g 71 a5 Lol o] A oA oj= g ol {§A By &7 94HF
| Ao s £ olule Yol Frl A9 A5 B8le] ojefiot & ¥ Hoz HY

e nel@ 4 A meg w2y gATsel 8 4 g

¢+ MR193.09-986

TITLE g ARl el FoF Qi W Y AR

DATE-OF-ENFORCEMENT :  97/04/15

REQIIREMENT-DETAILS :

((IF (AND  REQ(Reference, Conditional, Contract-Category)
REQ(Reference, Conditional, Monthly-Consumption)
REQ(Modification, Conditional, Exceptional-Code,
Apartment, Additional-Exception-Code)))
(THEN REQ(Reference, Assignment, Monthly-Fare)))

At ZiRE 1) B o QA WS o Step 1-2) §# BF 273 MR193.09-986¢]
o Hgad A dAEM /A Be 87 MR193. Abdl 7z 91 ujHe] AYsE AlHS
09-986°l gt A FAF A w7 ARE Al A o) 227 gagtt o] A B
Mlo|AzRE FEsolol st} webd o) g o] Axgr Aldl] MR193.09-292-CASE
& fAF A B AR 2E o] LAlskA @ #2/27} &4t
t}. Step 1-3) MR193.09-9863} MR193.09-292-

CASE#2/2 o] §4] v /3 89 #
TAL 7X| B2 Al =8 4 HE o HellMef &bd vy oRE &) o |
Step 1) 34, & F 7Me REQENAME 933
Step 1-1) =& 8]A~E7} NULLZ z7|3 5 gxsHA S Al WA REQEe] Aod=
o2 IR 1 AEE= {MR193.09-292- 2+ §A R $H38o] Modification
CASE#2/2 MR190.05-2754-CASE#1/ Additiono 2 ttEx)gt <H 2>049] F

I, ..le2 273 @ A B 538 8ol dE fAM Bt 7



138 HEFF-olQd oAt

ol iy
o ol J2ehA

Step  1-4)  MR193.09-292-CASE#2/25
MR193.09-9860] thaf ]9tz k&l w3
o it AleAl Ei=d] o] A9 b up
of dufstA = wepa] Step 1-98 528
SHAl .

Step  1-9)  MR193.09-292-CASE #2/2%
MR193.09-9860] thal 7]9]r: A} uj 3o
FeishAl Hi=d o] Wl -Apartment-9} -
Complex-APT-7kell 4Fsbg] #H417F =48}
i fAb o] AdeEAl Flar A
Step 1-6& =3 gi}.

Step 1-6) MR193.09-292-CASE#2/2& ||
d o nEe] IATIA FA) el Al
A A gk}

Step 1-7) #AA el A B4 239 =2 3R
of sl b v A 7heEk Az o E=A
shoAl AgeHl iz B dolAs
MR190.05-2754-CASE# 1/17} Abel] 1%
2l el kRl wiAE ] gl A
MR193.09-9860] t}3} 1+ Ws}7} 514}

ol a4l T

oluke] AlEIZY Fa A eizr). oo whit
Step 1-10& 3314 .

Step 1-10) &) o§% e)~e=o] MR193.09-
292-CASE#2/27} 43525 Step 1-13
o ahil gk

Step 1-13) Z .

Step 2) A wiF gAEeiz FUd
MR193.09-292-CASE # 2/28}0l] glom i
A2 fAb A AA e A of
A7k Al 2 W §A wE o A

e Adg.

Aol 020& Frtslo] gbd

B2 oln) stH Y =g 5

olall olFAl frAl HA mg Ald & e
3l =& HAAE Alelel MR193.09-292-CASE
#2/2% olgste] §4 w4 27 MR193.09-
9860l i A4 wy dE <dAzted AAsn
A gkl

Step 1) #&" #AF Akl MR193.09-292-
CASkE#2/2¢] Aw2RE o229 Ul 74e] Al
A1} A3H(Case-Result-Set) 50] 3 &H9 ol%

~

2o vhgat 2k
{R193.09-292-CASE #2/2-REQ# 1,
MR193.09-292-CASE#2/2-REQ # 2,
MR193.09-292-CASE#2/2-RFQ # 3,
MR193.09-292-CASE#2/2-REQ# 4}
oleldh Akl At WIFOLTE FH wi 2y

MR193.09-986f W& %7] FA B4 thatE e

Aol thest Lol & AAslol At

27) e B i Ag =
{ CAM30J0J 3210-BUHA CHNG-ITEM MOVE-015600,
CAM30J0J 3210-BUHA CHNG ITEM MOVE-015700,
CAM30JOJ 3210 BUHA CHNG ITEM MOVE 015800,

}

flol dollA dateA A 27§32 B o)

& At g3l 7 dE H(Clause) 8] £+ &
s 7

T 9 1009 el
ELO}H] g 295709 Wal Mol EZu)A wut
o]% 29570 W He ARMow §7] wi

olof stz e 454_ obil A A B
= 1
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295709 WA dg wpgo g T 13,6497 o
R Rl e a2 o S
Fasjoprt gri= g ofulget. ol {7
B i g Aol FRlElojok Bk o] 5
Al At # f7 Be 379 9444 284
g 7HsA & 4 ok
Step 2) M& THAlolA AR 7] {4 B4
i Adel sl MPIdnelEg AHggozM
A BEF 97 MR193.09-9860 gk 2kHAde
Az Hed o] 9 27] 53 By diidute
2 ghdAe] HEsAl ®olh gkek ojujoi Apy|
719k fAE §A B AL FE el 9§ &7
A B g R glol Al dAlel dis)
H MPIYuelss 48ickd 1121709 27 #
13,6497 B Ho) o)
Fejstoforgt shmd] MPIgdare
St Aotst 2 w4 i
B HAY Ane] v)Fg st
TE APRE JTEASlE
(Lee et al, 1997), AHl 7|4} &AL &
Abell F% Wl o3k 27§34 B o
Aol dinjste] iAo
ghA pehe okl ¥lvh gHE A VW &
By A FFe] Anti ozl vhA
A ' EH” Aol iz Awr MPI1g
e A A4 B4 oy SHde

E2oli galo] AQ 5= AN miz AT

Jid

ol
ol
X,
tlo
T
=z
m
ul
o
At
)

&
e
)
T
z
mlo

=2 R ok XMz rir ofy aly
X ES
S odo oo oo KOG o o
Y o ool ooz
e My =
1o fiha
3 * g
o P = o
ok -
?]T s
|

=
oow
alN
o

84S dridgow Az 5 oAl @)
Step 3) pFR[UIO R ojite] WHAIE B8l Ao
HE /A By did HEE &/ 2 gl

A AlskA gt

o

5.5 A2 71§32 B4 G AL B
§ 47 Ba 9T AY 93 24

A N A W o <l wpEEe] AW
walole] A&l Qlolrl 1 ARA cheka 4
= ojn] g @eaowﬂ AR g Aol e
483 Fal S15E v ek #A Ak 1§

a9 el e e

Ht

: st
71 98] el ARRR 2 A ARRE o o
& FFstod 57ie] Q) HA Aug ol &
S Fstel AR At 2R} *Z‘El?ifjr. d
ahg FAsh7lel obA At Mt vk o) 4 7L
A el A AbEl 7 {2 WS o ‘?lél K
HWobskaap ek AR e HAl #4
slojob & g Akl VW {4 B i
Aol ofall AtAlE 4w o el A Al

0

ﬂ{o o

1
o

s
r

-0
-2
22

i

rm

g AF7E A=A e] ofytolrt. ol Sz gk
4 (Completeness)oletil 4 eolatazl Fhry. =)
= AAE FA R i F dARE §3 wed
Hho] apxEkir gli ujgel PEE ol HE
#(Hit Ratio)eli} Aejsbxp gt rprjvpoy,
AT {71 B4 W FEsH] 8 BAE
G e el & (Volume)ol]l tfgh ¥ g &40
o1z ¢t Alabel @44 (Computational  Effi
clency )& o}, olefe] < i 47>1i= o} 57
o oflzllell thal k¥, AFis, AN &4
ol A dRle dats golFa ik

< 3R 4>olMe] A Axel uhbd feliz &
AR Aol Mo Atell INE K1 ) ol 14
o] ofell upe} A AE {2 w4 e A
FA R A A wluel Hod bdstols S

7’ ’1 O]L}

OE

o

0

E A elA] Al o) wa A

1

ol 1e] gh& neolal Qluliz Abdol o] HE A
Atk A (6)ol el HgF
W A et H o 1609 e vehla 2le
el ARkl WS o] 83 F9-

A B gL AAE {2 B WY F

o5l shelalA i



7ol A ¢l ol A

.ﬁL

SHOE #A Hysol & g st o
ol Al 38% o] FrbA BN REurg 9
SHAl "ths AL ofn|gith. o]eig Fap= o)
M= A vbeh Zo] dAle HA 3 m
AR 3 dl2e] Albg §A B ol gl
aEtD gle A vlus) B o o) FyH
QI Adgdol Bisty fx wa gdabEel of
T2 AIME fA B 2 A6 g F 2
the g 9@t

Ao B AN e ARolA s B o,
BHEHog 0.35% 9] —’Fil:f: 715t sl el

o Ay
2
o
1o
=
rlr
>
s
i)
>
=

F 4. AR 718 RX| H5 oy ol4

| un ¢

[}

2 B diAF 914 Wb

Fapl BA

o) golu

MPIgt 1) 92 4% 229 v o
of s dulstel Akl A1 §A BE A 14
THES 48T 49 aTHE 9 da 5o 9
Bl Adow 2o §4 wa gae 2

j 7]

(o))
(@2}
S
N
)

N

N
[
i,
¥
;O
v
rir
o
o
T
2

e1gh 871420 At A8AdL At Aafle] 7=

Yol dut 2N Aot

A &3 &
(D (2) (3) (4) (5)
244 (6)AFE (AN Z8A

MR-01 28,246 25 22 9 1 2.44 0.09%
MR-02 4,808 28 15 14 1 1.07 0.58%
MR-03 13,649 12 3 3 1 1.00 0.09%
MR-04 3,560 29 18 9 1 2.00 0.81%
MR-05 14,294 28 25 17 1 1.47 0.20%
Average 1 1.60 0.35%
(1) 77 B4 87
(2) & & A9 &2 gl 98 4 (Clause) o] 5
(3) Akl 7I¥E R B4 A FEol 93 27) A B el £
(4) MPIZgl&E 27] /2 25 didel tiak Abal Azt w3 dorg f2 w4 giake] 5
(5) Al B g5l olal A4l 7 wrd ¥y de] 5
(6) A58L (4) + (5)9] AN ¢lojzr}.
(7) A B84 (3) + (2)9] A= dojzic).

= oA AR Ao g1E FAE f4 1 A

T

4 AlA"lel METASOFTZ 7)2el¢ith(Lee et
al, 1997). ol#lst wjd &lol B ol A=
METASOFTS] AHr AlAso] thak W upe]




COBOL, 7% &te] . Alxglel gk Atell 71t #2229 PHE 141

Ao HA fA B4 A E olEdte] 54 &
2] B2 Qoo ek §A wa A QS gl
Hojlx EAlo] AgHoR £y 5 iz Al
7N fA B A9l ARES ARbERith olE
247 el el 4
. AlsEl A A4 58w npero g _%X]
By

By A7l 548 BAste] A e A
FAS Aelati 2 @7F RS A AlEkdch. o)
z2lubo @ Abg] 7|Wb §32 B thAF Q14 HhHE
Alotsteli=d] oli= 3 B3 Al HE WHI &
AR wvE e wl MPIebirgl2 S v|wto s Al
sfurs)eict, s oleld Al Z)uF 2] B A
2 wyze METASOFTl #gslo] &b A~
How tago]l B oolpolA] oty WMEsg

AR AA o o] g3 & R AEal

i A2l
9] COBOL} IMS dlojEfHlo] 28 ARg-3ly= Ak
Alzeglell 2 gslo) A W diAsel o8 1
AR gleAdo] AZsdrl. METASOFTe} 3
AR AGTE b oo uA v1Ee Ar Al
e ehus Agweh fue aRHder {4
B gl g g WEe A v
@ olefgl WS Fa) B AyelN waE §4
B Aele) Aabrh th Yy Alsglolt wr
B9 g zhs Aagel disiye e A
gol 7hsat Aow vgEn ol Qs {4 wF
ARl glolxe] v graeh f4 wael BE
e Exo] AaAlz 4 otk Al ugbA
ol #A W oldgS AT iz we Au A

AREe] tigh {2 B FAl e shvel siE

Ao g FET = AA 2 Holn

Acknowledgement. ©} 99+ METASOFT i+
g st gl A AL ol EEE
o}, grxdaEy} MEUguw AusA LAl
ofsh = FULt

References

1. Aiken, P., A. Muntz, and R. Richards,
“DoD Legacy Systems: Reverse Engineer-
ing Data Requirements,” Communication
of ACM, Vol. 37, No. 5 (1994), 27-41.

2. Bennett, K., “lLegacy Systems: Coping
With Success,” IEEE Software, Jan.
(1995), 19-23.

3. Biggerstaff, T. J., “Design Recovery for
Maintenance and Reuse,” IEEE Computer,
uly (1989), 36-49.

4, Burson, S., G. B. Kotik, and L. Z.
Markosian, “A Program Transformation
Approach  to  Automating  Software
Reengineering,” Proc. COMSAC, 1EEE So-
ciety Press, Los Alamitos, Calif., (1990),
314-322.

5. Fjeldstrad, R. K. and W. T. Hamlen, “Ap-
plication Program Maintenance Study -
A Report to Our Respondents,” in G.
Parikh and N. Zvegintzov (Eds.), Tutort
al on Software Maintenance, 1EEE,
(1983).

6. Housier, P. A. and M. G. Pieszkoch,
“Using Function Abstraction to Under-

stand Program Behavior,” IEEE Software,



142 HSF ol o)At
Jan. (1990), 55-63. bling Technology to Reengineer Legacy

7. Kolodner, J. L., Case Based Reasoning, Systems,”  Communication of ACM, Vol.
Morgan Kaufmann Publishers, Inc., 1993. 37, No. 5, May (1994), 58-70.

8. Kozaczynski, W., S. Letovsky, and J. Q. 15. Mmnsky, M., “A Framework for Repre
Ning, “A Knowledge-Based Approach to senting Knowledge,” in R. J. Brachman
Software System Understanding,” Proc. and H. J. Levesque, Eds., Reading in
6th  Annual Knowledge-Based Software Knowledge Representation, (1985).

Con ference, (1991), 162-170. 16. Moulin, B. and D. Rousseau, “Automated

9. Lee, B. Y., W. Kim and J. K. Lee, “A Knowledge Acquisition from Regulatory
Knowledge Based Maintenance of Legacy Texts,” IEEE Expert, October (1992), 27-
Systems: METASOFT,” Expert Systems 35.
with Applications, Vol. 12, No. 4 (1997), 17. Ning, J. Q. A. Engberts and W.
483-496. Kozaczynski, “Automated Support for

10. Lee, J. K. and Y. U. Song, UNIK User Legacy Code Understanding,” Communica
Manual, Intelligent Information System tion of ACM, Vol. 37, No. 5, May
Laboratory in Korea Advanced Institute (1994), 50-57.
of Science and Technology, 1994. 18. Premerlani, W. J. and M. R. Blaha, “An

11. Lee, J. K., W. Kim and B. Y. Lee, Soft Approach for Reverse Engineering of Re
ware  Development  Supporting  Expert lational Databases,” Communication of
System, Intelligent Information System ACM, Vol. 37, No. 5, May (1994), 42-
Laboratory in Korea Advanced Institute 49.
of Science and Technology, 1995. 19. Sull, W. and R. L. Kashyap, “A Self-or

12. Lientz, B. and E. Swanson, Software ganizing Knowledge Representation
Maintenance Management, Addition-Wes- Scheme for Extensible Heterogeneous In-
ley, 1980. formation Environment,” IEEE tran. on

13. Lirov, Y., “Computer Aided Software En- Kowledge and Data engineering, Vol. 4,
gineering of Expert Systems,” Expert No. 2, April (1992).

Systems with Applications, Vol. 2 (1991), 20. Willamson, M., “Software Engineering for
333-343. Redevelopment,” CASE Strategy, Vol. 3,
14. Markosian, L., P. Newcomb, R. Brand, S. No. 9, Aug. (1991).

Burson and T. Kitzmiller, “Using an Ena-



