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2. RITARELLMER

2.1 Operational Approach & Functional
Approach

EROHERILI, REHRONEYDH O LELER
OHERBL, EFMETEIBRTHS. FOLHE
EFNEAVBPICE-T, EREREFLE40H
OMNBFHEIATHS. & X2, GIST EE"RIx%
% relational model itk > TIRZ B, £D
REENEHIN TV S, EFTRIEREREE
i, ko e F VDA ICEERICBIR ETETT S
DOHEEFN, DEDBRENERED->TVS. K
BT, BEITRHERBEDSNTVWAETHRER
H-BEE0RETEA operational approach® i3 D
E, EITRBRVHDOLKAEL, ®#iTH. CoORA
Fit, ARV RFLOEOHFICERTEHTHEL
72H0DT, FIFERY AT LARIK, BREIARE VR
FLLOBRICEBTAIFERTHS. RER, Y27
LDAFEBNOBBROSICEET 5FHET, AWT
% functional approach &IELRZ &izd 3. AHSIBEE
Fi, BN, RE, FR HEAFORIOMENES
ZRVWTIBENB. chicw L, operational ap-
proach i3, YAFLiIcHBATIMNEEIhicL &, H
HETEETOYRFLD5HDSEL (behaviour) 2t
B LTRRT 5. BEfic, ¥ 274 0oRER
wEzeFutbl, TONPREOBBERET 5.
operational approach {2, Bt H D EFNVE
HEEFVEDIERICERELTED, —&itTh T
21848550, functional approach TIRIAEITH
DEER TV 5.

Zh s 2O0OFHERHMNTS 5 & 15 O TR
&, 7ok Zi¥ operational approach (C51) ZIRREE
BZE, ANEZEBRIORE, HAHZBORELAEL
T Z DA F1BFRE E#H T hid, functional approach
FAoOHMIIREZE TS operational approach ([
T&3.
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2.2 RIFVAFL
HBLEEETT A&, ERELTEINIAE
2v31al— ) TBLETHB. EMITERETERT
Xh, HHTELVIATRAENC 0 74 EH
2550, EBEOVRFLABELNIBETTOE
FTiRmwL, REOHRMEIR -~ LETTHIL.
chit, Y1al—1+T32LLDBEZOERE
BRIEL, EREE, ROVROEREREERTSC
LSOV THDE. Fhwwi, EFHRITIAREBHK
OHERMERTIAITIN. ZOYIalb—vave
WA TETOEFYRFLRUTOX S 5K#EL-
T 3.

1) REBRLZEAIERISETIEE
EEOFn S5 AERED, HRF = v 7 O
LI >TOREDY, BEDOYRATF LEBDICEEC
BRTEFINBIERZLEVENS T &R,
REBESMBETHTOTD, ETVRTLPBBAL
POE I —2—FEEDRAATET UKD, AMSEE
B ZDRERSTSOHNF -2 521D, T2

ETURETHEREL 1347

LTIRZ2Fk, #H¥04 7Y 27 b &EZOH OB
& LTIRZ 2F & (relational model), D72+
2EUTRAZ B35, RENFELENSS.
ARTRE, Cho>0FHohhoRENZERELS
BRUOYRFLLELTE OB D RPSY, GIST?®,
PAISLeylz),lS).ST) &Uﬁfﬁﬁ%ﬂ’&}ﬂb‘ :E%N)~IG) &.
BU, ®BET5.

3.1 RPS

RPS {3, GTE Laboratories TRBIREN T3, E
By RFLADIDDEREREBELXEZI L5V RT A
<, ZOHBIEREER, RTRL SEIh 3 EHRRE
BRBRER—XLLEESETHS. LOERELCLS
BEOTBEY R F L OHBRERADO—HEE-1(a)
iz, B-1(b)iczOREEBREEXT. COLINUE
By 2 7 4 UTERE D0 2 BRIEHIE, 1)
YAFTLDRISICETEODE 2) ARMSORM
(stimulas) It 9 5 b D E2EEHRS. H-10 %
TIMERS 7 ¥ s viciER& hic 2 1 = EHBRI,
f=—+ (AR) B1#FEEF 1 Y LT AFLS

HEMLIDTARZENTEE X HICUE-T
V3.

2) EEROAIIE BGOSR ASEITFIRE
[SHLRIREEEX] Eslc vy X T4
O BT RN SRR IEELTEK
ThD. HEOETREBORAITIREL,
Yial—¥a v EOKARRE->TfTOID
1o, HBEFYRAFLMYIal—Ya ¥
FoBHIEERL, ORI TETE
Ry T 2—nLTHL.

3) XEHNCEITEIRE
HREOETEICABMEL, TOETLH
MTXZEVSBEEED. chid, a7/
5IVIKBYRTFLTDT /Ny HOBEEIC
BMTEH, EFVRATFLE—KEEILTH
Z20OMEETHS. LA, ETEdiX
#+T, EFREEF = v 7 LY, FEPER]
WA ERDRY Y 2=k REMICT - 1
VTR ENTMETHS. bk, Yia
VY Y IEORRERZ DT BRI LD
L2724 655%.

3. Operational Approach

Operational approach OREKY L FHL
LT, YA7 2% 1 D0FRIREBBER &

$FEATURE local_to_local_call ;
%TIMERS
collect_digit timer (20) --

the user has 20 seconds to dial each

digit of a phone number ;
$REQUIREMENTS digit_collection ;
INSTATE await first digit ;
TRANSITION ;
(first_digit) :
START collect_digit_timer ;
NEWSTATE await_second_digit :
END TRANSITION ;

INSTATE await second_digit :
TRANSITION ;
(second_digit) :

SEND silence TO calling party

NEWSTATE await_next_digit

(collect digit_timer.alarm) :

SEND dial_tone TO calling party

NEWSTATE dial_again ;
END TRANSITION ;

(a) RTRL ick3ah

TIMER ALARM/
DIAL TONE
FIRST DIGIT,/START

TIMER 20}
AWAIT
FIRST
DIGIT SECOND DIGIT/
SILENCE
(b) REEBR

E-1 RTRL iz X 3 HHRaEcBe
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DRI »5 20 BLAHIKKROKTZL 1 Y LIZEH
BN CEEERTEHDDOLDT, ZoHIH
BRBEDNTHB.

RTRL |t & » Tk & © o482, RN EXER
THicZ#|_ I N, Feature Simulator g AHX N, ¥
Iab—bRTbNS. ERIREEBBTIR, BHO
FRIREEBBROBBTIICREERICBIT 5 R
DFIFEM M U & D T 3. Feature Simulator
i3, COEBTALOTRIREBEBERRL, R
BBLEBXRBCTCERRE > THEEETTS. ET
iz, AR5 ORIMF B IRMEICKEV S &, Feature
Simulator {370y PPt =22 FERL, 2 —WIC
HBOANZRT. TOLS5icLT, MNFEYICETH
#BOLNTWL. RTRL ZREEBTH TII 4L,
FRAMY0S 5 LAEREECERL, Furs5472
FEFOBBETETIY, HERRLIS>ETIH
F bH5.

RPS & 5 IREEBBR T XBE & 2 FHEEK
BEY 27 L CEBATIEA, &5 LTHRERSE
{1351, 2—FRFTHRECRTIEBTOH
HiR (RRIEPEY 2 —AEE) Y — OB
MEELILBTHHS.

3.2 GIST

3.2.1 GIST B

GIST %, USI @ Balzer 5
K& > THENSEDONTINS
YRAF LT, EREROXRE
BBVRTL%E, BHOATY
27 FEAT Y 27 FEIOBE
ELTIRAS. YR7FLDOAE
KRR, YRFLCEETSEA
T2 VRUZOBHMEE,
oA T Y = 2 FEICKIL

begin

type slip():

an

348 1% k14

type port(Pier | pier :multiple ':
harbor
type pier(Handle
Slip | slip :multiple :

type ship(Carry

berth

always required Berth Are In_Ports
for all s | ship |T

s tberth=$=>s :

type cargo( )optional

supertype of<dgrain() ; fuel()> ;

£ - ~ PIpte

A b Oct. 1987

A7 OB (FT7V= 7 P BESERDS
B) PEDAVRA VR, £7V 27 FPRICRILT 3
Bdf (relationship) 2 EHE T 5.

2) HIM/ISEHAY (stimulas-response rule)

YAFLATHR2HELELTS. ZOMEND
SH I N BRI (stimulas) &, BIfEDNE (respon-
se) 2B T 5.

3) &%y (constraints)

BRIcmb2ZLDTEB27Y =7 b OEIREP,
BER X > TO SR I IREBELDFHRLEER
BT 3.

-2 ¢ GIST EEcaERI I/ TEOBEHERY R T
&) OFERT. FHITE type H OB 2|,
BEDEEET>TVEHAITHS. 1-& 21, port &
DA77 Y=y b iZBHEE LT, Pier (#%), harbor %
b, ZOMEIRBDOED pier B, ship Ho4+7Y =
7+ ThH3. EEEERTHLIHES FHE multiple,
unique, optional, any i34 7 ¥ = 7 + BOMISRE
ERT. 1L, port D1 DDA vyR2 vRIIME
HE®D pier A4 v 22 v2ZEHE LTbDOC &
MT&5BH (multiple), 120 pier MDS v x4 v
ZiZ120 port BDA v 22 v ZALMEESH S
134 (unique).

R/ ISEHEANS, agent £ & 3 O action i

tunique,

ship :any ::optional);

cargo :multiple,

tunique);

cargo :any, Destination | port,
slip :optional ::optional);

tharbor :Pier :Slip=ss :berth;

TAHBFRICE-TRIND. ¥
ATLDLBEVIE, Zhon
EDXHIREMLLTOL %,
7Y 27 v RBROER, H
% & V5 relational database
T e ROEREEEZHOTE
Rxh . GIST ic & 3 Hk
13, YT 32085 Sk
Xhb.

1) BEDE
declaration)

E (structural

always prohibited Fuel_ And Grain
there exists s | ship, g | gain,
s :Carry=g and s :Carry=f ;
agent manager(Port | port :unique ::unique)
where action MoveShip[s | ship, p | pier]
precondition s ::harbor=manager :Port
precondition manager :Port :Pier=p
definition update :berth of s to p
action Loadship{s | ship, c | cargo]

£ | fuel ||

:Slip ;

precondition s :berth ::Slip :Handle=c
precondition s ::harbor=manager :Port
definition insert s :Carry=c ;

action AssignCargo(c | cargo, p | port]
definition Loadship[p ::Destination, c}
end
end

-2 GIST iz Xk 2 HEinme
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ioRdh3. H-2 OFITId, agent manager D 1D
DA v RE VY RIL port RIDA YR 2 v R%EW—H -
TEY, ZO port jcf LT MoveShip, LoadShip,
AssignCargo TIHEINHEEZT I ENTH
3. 72& 21X, MoveShip I3 ship s % pier p LB
#9 2 #/ET, precondition TIFEI M- KB4 H
LT BRETOAEEEIT S EHT & 35. MoveShip
2THC EDTEBEME, BEE TdH 3 manager
BHEL TS port jtpier p BB LTHARFTHIT
7257 T & &, ZD manager D port {C ship s A3
BHLTW3 (harbor) Z&ETHB. H 3 RBiIcHEW
THEATTREIS B EDSME—iC /12 %, D% D precondition
BHEHTHIBEEZDA 5 v FOMHBHE—IZIL5 &
RELSIEV. oKD ITHDREESR, 4L L
THEINS.

BIEORBDERIT, A 7 V=7 MEFicKHTS
4D0EXEE SOIH 1) FLAT V=7 bOE
B, 2) BEDOZTY 27 D%, 3) HFLOEARKD
‘A, 4) BEOBROKKR, TEROFK SO S
o/ 3 LAEETL LA N TV B3BRET, RHS
i, #OEL, FHREFUCHLEOV->ERXERANT
Tbha.

HER, L2 OOEBRERTHEINIKREEYE
EALORERLREEBEHRTIHEL & » TH
3. K2 OfITIR, FHIE always DOIHES 220
statement H3E#%EF LT 5. required 3T XRTOD
RETERINS BEEDOHIFI, prohibited i3:#ic
BRINTVS TEFEOHKN] 28T, FIEOMI,
FTO ship s iLDWT, s B8 berth (&R %
boTWBEHIE, £d berth [T s BEHLTNS
port {ICBL T3 pier O slip NF) &L7L-»TWHiL
BT 5RBNT EEHRLTNS.

3.2.2 GIST ¥ EfT

GIST 4 ¥ 2 7Y 213, HARETHAFRESHIE
BEEED -1 HE, TN6DIBDO1IDEHERL,
795, BEAKROETIR, BREOFREIMEFED
BEIAKTHS. KT UIkoORESHFZRM-L
TWIEWBAIE, backtrack L, #AT 2HBIEOER
EPDET. COXIREFEABOREENTER
T3iciR, MBMOANF—42%25X, H¥EOXT%:
T-THWHERE~E. £ 7T, GIST ¥ 27 4TH,
BBEOETEOHIFMHEZ DI, 1EDETT
HHOUEEEL T LD T & ZEERT (symbolic
execution) L X BAFHEYPIMY AN Sh TS,

K17 ARE S BREE B 1349

GIST THERENI Y ZAF LD 5B EONLABOHE
ATHEIN D LEZL, 20 EDL SHIAE#RIC
& - TdH 2 I3ks (consequence) 2 MM 3 5 BENES
EfTTHBLEZLS. KOKO LIFIh 35ETY
Z 7 412, GIST H#¥D%& statement %, BHHI, %
DORBICBAT 2 ABICHRL, ChoDLABERNWT
IRREEHB LTV, GIST HBOBRERDS b,
FHWZZ0ZILNBOEE LTV, BfEoERICHE
B3 2 BRBIED BRERT, RESEK BROELE
Vo fo BRI LT, BERIORBETRIZL T
HENBBERTREDI S KELTELERELIR
#—= (predicate transformer) HftmMX N THD,
ZHIT & -T, FIB/ISERAICET 3 ABESERS
N3, 722X, A7V <7 b ball2 28k Red i
EAT 2IRME insert Red (ball2) it D\ TIZ, EFE
DO LOIREEIL insert LAAHEEEATNDZE %
F-52

insert Red (ball2)=) afterwards Red (ball2)

&, 35O ball zDW T3, Red DBEFRIIFEESH
B3rEEERT
Red (balll) before insert Red (bali2)
=) afterwards Red (balll)
~Red (balll) after insert Red (ball2)
=) beforehand ~Red (balll)
E0D & D RBAMERSh, Th o EZRANTEE
#, BifEiCBRIT AHE SRS TS

METAFOR!® % SXL' & GIST &[Ekkic re-
lational model ZEWL U -KTAIELEETHS
b3, HIEI2£ 17 (METAFOR i entity class &
IFS) Mlicisa lEEE AL, BEDO LALLM 7D 5
DFE# (inheritance) Za[fEiIc LT 5.

3.3 PAISLey

PAISLey {3, JSD™ &[RBRICY R T L& HICHE
FLAY>BERO S a v ATEFNMLT B LRECLETE
TH5. HELOFMIR 4 KEFESIQLTHB0D
T, AW TiZ PAISLey OEfTHHEHLE VW HIEANSH
TR BT D Tah <%, PAISLey T i3, £7a+ 2
DIRKEEB % successor mapping & T BIRHEE
BEY, TROLESoeROREEANEL, KIRE
PHET2MREERT I LICE>TYRTLDS
AFVERETE. 870 X OREEE, DD
successor mapping DHEAREFEAE L TEIrD B+
2ext UCHEBNTH S0, BHh07 e LHEE
Licy, B#iE L7109 § 2 foDIC T HMEE (exch-
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MACHINE. MONITOR
MACHINE
rocess STATE MONITOR_____
Potep STATE )“
( )uz=monitor-cyc1e[al]
machine- % —_— )monitor-cycle[nz]
cycle[m]( xr-info[sense[m]] x-info["NULL']

-3 PAISLey ik} 37 o+ XMORM

ange function) & EFh 2 BBAKMARINTNS.
R#EHIL, FELAS 7 v £ XD successor map-
ping OE#DPITHIC B> THET 5. THEAKON
I3, HEFOXHBERDOSIKROFGETHS. E-3
{3, machine 7’1o+« X & monitor 7 u & X H33SHAER
BEROTEETEIHTFERLLDTHS. &S0
4+ Z {3, machine-cycle, monitor-cycle & V5 succes-
sor mapping L& » TIREBEEBBIE T &, 531K
EEBICEOTRIRBZHET 2 -0 IC T BRBEAKERF
B9 5. ZHwBABOXN x-info & xr-info THD,
ZD & & x-info OFHEIT xr-info DM TR &
n5. x-info 'NULL’] OFMEME T xr-info D3I
sence [ml] ONMEETHY, xr-info [sense [ml]]
{2 NULL &725.

R AR RABEROFERE, 2% HIREER
(EBHOHSER LAY KET 3 KEORKE,
BME, EEHEOONThIELERTE. 1 V&Y
BETE2BYD 28, BEShKENEKOETE
HDF = v 2%, H2EMO KM HKNRIEZLOR
KicHnEE 5L TV 3 » & S (timing pro-
perty inheritance) Z3g~<3.

PAISLey O& 7 o £ I LTHERIicBIET 3
(asynchronous parallelism) 2213 ¢ <, 1207
o2 XANTHHRILFHRLYEF icfTbNS
(synchronous parallelism). PAISLey Ti3, &® D
B¥B )5 AEELRRCEINERELTHOHE
BAREKORBETI M, £EXE, KX

sq-rt [r-sum [(square [a], square [b])]]
ICBNTIE, r-sum DOJ|FON square [al, square
[b] BEFicFES 1, TWEDFEIFICKRT Licik
ICBEEUARR r-sum DOFEEITHHS. PAISLey 1 »
27922, RBROMNERBRERTERLESZI <Y
PEBIEL, TNODARV I EAVZY =T IHT
HHTERE-T, LEEOYFME Y 2L =T
3. FOXOIRTNGDARV YRSV 2a—1T 5

Ees Pe:] Ns 1007
L x UCl. 190/

», DEDEDOLSIA V2 Y =TT B0}, TS
HEY S VELIRED LI KBUARERVT, 27
Va—) v Fa—glhdohlcA XY E21DTD
JERBRUTOKFEELS. Ry Ya—) ¥/,
BN IcEE DN TO 3 RBHEIERERCT XS
by PE Y vicfTbh3. &AW,

pipeline-cycle

=put-output [pipeline-stage [get-input]]

DFHEIC DO TIE, 9 pipeline-cycle DFEEBALE 1
RV M BBREINA L 21T, pipelinecycle iICRED
NIRRT T X O K FRERT A XV M,
put-output, pipeline-stage, get-input DORRI&IF% &
7= 9 X Sic pipeline-cycle DIMICHESLAL XV b
R T a=nLTHL.

-3, 427 % LRENICEROETEH

M|, 7o & AT, MBESED, BEDARY P a—
Y VI EFTo1DTERENTES. BEBSRER
> BA, EABICK B default {24 v 2 7Y £
HEBNIEELLY, 2 —¥LoMEEIc LD 2 -+
REDHEERELID TR LILK »TEFERT S
CELTETHS. 2RI, YIalb—MEAR
BN ET ARAERELVET 2 FHAES
nNTH5.

PAISLey i3, BEX Yy —7VBEY R T LOHR
ic#EA X, Technology Transfer ORIEL 4 T
KPRV R F L~OFEARBRBH 0. Cok
SR/ o AWBEEER—RLTEISLHRET L
ORBEY X7 s~OHAFHE (WRILFELL)
BT 5/ oo BERINTHLICONT, KIEH7E
FRAYRATFLLIE>TWTHSS.

3.4 BMMBICLIFE

VA7 LDOHEINIREEBEL, BiEREO—RT
HIHHREILEAVCTHEET 2FETHS. HER
BEXTERINAHBRERT TSI, DRHRERD
EHFEEAOCTHARERRTSEFVERETS.
MR BERICZOBREFE LIV RENEKE S
A, ZURH->TRATEIFENELONS.

ZOMiz, Wolper 5 OF'® © MENDEL®
Thy, FHED1OTHE2 7 v—Fick -~ THRE
REREZHARTIEFVEEEL, HAaREOBHES
28%. chXuERRCSP v s 54, %ER
Prolog a7 5 4%8/3%. UL, ZOFHERIRE
REHITEFNVTRTEERT D, £2OhhS
BYRLLDOERINENDS. 2)OFHIE, wDIET
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D& S IBRZREAOE D S BBINCITS EEA
T&W. k&AW, A O BoOREBER.X s s Y
av—NEERICRR L, —» OFIBEARLTRE
Sh3TEERSARBEEL, ToRBICETIIT
BHEOREBICEHBT S EV)ERICBETS. CO
& 55F#E LT, TELL/NSL OBiyitk'” &, B
MREL D TRNOBORRERELHAVCFED R
55.

4. Functional Approach

Functional approach {3, operational approach &
By, YRAFLADANEHWNOBRCOAERT S
FY¥TH3. Operational approach {3, ¥ X 740D
B SE3TVEER LTS LWV S THEBNEST
ICEF|TH -7-H3, functional approach Tz v X7
LDHEBEVRAESBEINTVE D, EREEICE
DEEHREDNMCIZA SDOHES A =X LERT
BN ERSBMINTOEONEETHS. RE
i FEEE U T REmEReEE, ek (&
CESLFEE, F-2BRECESSFE KB
ESSFRERENDE. AETR, 2hoD0FED
thipd, OBJ®.2, MODEL?.2?, DECARTES®,
TELL® D% b i TB~ 3.

4.1 OBJ

OBJ 2, SRI International @ Goguen 5Tk - T
BARX N TV A HIRT — 2 BOMREEREET, £0
Tk (HEW) HEBREL Y — MR EEARHECE
VT3, RREARBIEREREEIEAEREH
TEH, EFRITEXBLTNEYRTLELT
ASL2 HOPE (NPL®73&hdh 5.

OBJ] EZic X 2B T — # B stack DA-RRECBH
2E-4 KR, OB &R, 7Y =7 +] (AT
{2 OBJ...JBO CTHIh/HH) LFINEET 2~
WipB133. (7Y 22 v]R, EYVa—VEREE
TE3AvE, TEIa—NVTEBTIY LRV —
Ve VEBETREVYS=F %, ARV—Va YHDE
FEETEROEATHEFEF4h 5733 OB T
2, FNERIEETELRV—-Ya 2RO R
V—va VERPTERTS. CokHicLTidE
N, BREEFVICE - TEZOHEEN KK
BEZ o5,

OBJ] 4 v 2 7Y 2 Cl, #F+HERIhTL

& —REIHREHEOSRERANT IV CHBRALERC LIC
Lte—

ETAELERLIE 1351

OBJ STACK / BOOL

SORTS STACK ELM

OK~OPS
PUSH : ELM STACK -> STACK
POP_ : STACK -> STACK
TOP_ : STACK -> ELM

BOTTOM : -> STACK
EMPTY? _ : STACK -> BOOL
ERR-OPS

UNDERFLOW : -> STACK
TOPL : -> ELM

VARS
I : ELM
S ¢ STACK

OK-~EQNS
(POP PUSH(I,S) = S)
(TOP PUSH(I,S) = I)
(EMPTY? BOTTOM = T)

(EMPTY? PUSH(I,S) = F)
ERR-EQNS

(TOP BOTTOM

(POP BOTTOM
JBO

TOPL )
UNDERFLOW)

IM (STACK => STACK-OF-INT)/ INT

SORTS (STACK => STACK-OF-INT)
(ELM => INT)

MI

B-4 OBJ it k2L REN™

PERTEESEHIAFNE LTERL, £795. 9773
bbb, BROEAD/ -V E= v F VI TIEDE
HAAATEEBRE, kRx LFEEZERL (reduction),
FoExmz HAIGEARTTERICE oL &icEbh
7<3 (normal form) LT L T 5. &AW,
stack-of-int O T3, H

TOP POP PUSH (2, PUSH (1, BOTTOM))
i3, OK-EQNS o0 £—RK, F-R42#HTHC LK
£aoT

=) TOP PUSH (1, BOTTOM)=) 1
L2y, 1xBohs. BEOE—RXOBRKICE,
£¥ 22, Sz PUSH (1, BOTTOM) MRAXH
3. ZOESBHEA N =X LTEENC LT, 1) &
hiEE 2) —RWETHB. FIZBROVTE, L&A
THERIEFETER X+ Y=Y+X pRchic B L
TWiE4, COBRAMEREERSH, BRI
BIELENWT 855, —fRic, S ohiERET
DEINHEEEMEI VAT LDIATELTEHES
WEHETETNT Y XLBEELEOD, ERES
#: (well-founded set method)® o & 5 iz, #&1L9
AT ERERETEIHDDOFEIRDOVTIINL 20 DHF
EMBRINTVE. —RHER, FABBESHIOKEE
2L THRMRBEN—HTLLVSHETHS.
&2,



52 1% #H
POP PUSH (2, POP PUSH (1, BOTTOM))
2, B—RETHEATEIEFMN2ERHEM, £55
MORICEEMIET> T & b ICRKERE BOT-
TOM %2185%. JEEX#Z ¥ X5 458 Church-Rosser
OHE LFIThIAMEOREEHRTNIE, £Dv
A7 LREIETIESBMAICEOT—RESRES L
3. AFHERLIBOYAFACBOTS, R0
EEezoER b o b 3 HLHERTEM L &
D, BhoFEX»roBOIIERNEROBRN-DTS
TEiLE-T, AMHERCTEOCTH LTS
2BREMNDHD. ABTRODELNIZVD, BEBEkD
HEEE IR 24) EBRLTHELEED. 2D
HEROEENLENRIY, FRNELABLETIRKET LV
TE>2THEIONEH, ChidEEBEXWMIEANEL3
BIENERE KL, O, REEFLOLT
ERAIND=DBRKIL, bLOFELEHIBIEOR
REOSNAHEOHARLZ—HL TR, 722
2, RBoOLEELTE,

POP PUSH (I,S)=5 (1)
&

S=POP PUSH (I, S) (2)
bRILEKTHS. ELOHBEHATEEBRZ S L
WHH SR S OEB MR T, ALRBFKIL,
EAE= v F I TIROHLPBERATEN. ok
%42, (2) KDA I3, POP PUSH (1, BOTTOM)
12, POP PUSH (I, POP PUSH (1, BOTTOM))
ELrEIBMADTHOHT, BOTTOM & HIEE T
WBARICIE D, DX IKHEOEKIRELICII—K
LTINS, BEMIOEREBOLNHE DEDHE
EBRBICELY, 2F0RPEFLVDS LA TERE
RREICH2 (AESBRARORKICNT 3 284) &
WO ZERRIEIHNTNE®,

BRARD ASL bFAMLEFRBTHSY, HBUHOE
VIHEE@T -0, FHOFMICHEALE S HOTMEE
EELIDTBREDY — XL XA TOEBILEFTS
AV SHERINTNE®. 1, REBRSESE
X B4#% ASL HiticE#R L, ETSE3HED
EDOSNTNE®,

OBJ 2R3 UL®»&E LT, Tk HEREHSRT —
SBEFTE, BENIROGOHMBICVIE T THE
KERLRGNTR S, EREROBETA
EUFNEETIZIEEDLNhS. OBJ2cdbAaoh3d Lk
SO BRI E BRAOMESERLADK &3
BHH ERZTHAS.

£y

n B Oct. 1987
4.2 MODEL

4.2.1 MODEL X

MODEL EgEi2, Pennsylvania X%¥® Prywes o
KL > THRDBED ShTWAHRERSETHB.
MODEL it & » TER S h - B, 7—2 T
(data description) & 74— g v (assertion) & FE|T
NEHBERAOEAH 572 5. MODEL jck 3 HRER
BREE-5 10RF. CofliR, HBEEMSEREIhE
B-6 DX 57355 L7 740 (IN) OB FEDL # —
r (OUT) 2T 370235 200TH 5.
MODEL TR 5> h 57— 2 B3, COBOL
% PL/T O#&E&K L RkicA#EE LTS, &/ —
Fizi3, MIST 28D RIS ICE DkEY B LEK
ZHEETELEMNTES. ROBELMEEINAE &
2, EOBEREERLTENI bV EBRTEM
TE, BRELTLRHROF— 2 BETRFEALTC
EMTES. 722, INT7r4 0D ITEM 7 4 —
WFR2RTEDENEBILT L EBTEE. TH—~
Yarvid, F-sRERPOERICKH U TRIIT S EM
BRERELdT 3. 7H—vava, az i3, BF—4 K
BDNF A -2 ERTHIDORTHS. FALEE
ZE2 (ITEM) Ato#Eva—F (INREC) 2% &
»T1D0 INGREP £ LT3 (K-6 BR) 1o,
B3 5 INREC thod ITEM {EARIS - 7= i
INREC OBRH%OER, 2% 0 120 INGREP 0K
P ERLTNS (a2). FHEZ L DMEHRERALTH
5774 ITEMS BA vF o s Ry —Fvoen
77 1 &T, POINTER.ITEMREC (3% ITEM-
REC 2RET IO F —~HD OB NI b AL HKT.
zhid, a1 itk b & INGREP % -»T5 ITEM
HHey &3 Zhick-T, IN 771400
ITEM fHic#t»> T ITEMS 7 » 4 Athd ITEMREC
BRI N, PRICE 25AMTTENTES. adld,
150 INGREP ik&%h 5 INREC thd QUANT
DA% TOTAL ¢43C&E%ELTWVS. Lioh
2T, a ITIRBIBMEBRINTED, ThEHS &,

TOTAL (SUB2)

=SUM (QUANT (SUB2, SUB1), SUB1)

L18%. DX EIMOMFER, MODEL FiEm =
Va5 TS,

4.2.2 MODEL {i#%n%T

MODEL EZOBRADKEHIT, §IfiD OBJ OLi#H
EWMIVRFLLERBRERY, TH—YavicdLTH
KRENLEREZEL T RNZ ETHS. MODEL



F— A EBBELENIBEFRTHS. 23153,
2RI 7LV Ry V2 — N EFTINEF—4H
BHOFIROBHEAERD, kb EED COBOL
bLIE PLI Fus54%85. bL, BYRIKE
BEEMSRETEBIE, 7H—va vEEULRES
BREWERNT3.

-5 @ MODEL +#0 &M 5 7 2R-7 KRT-
B35 708/ —Ficld, TH—va vE»EI&
BEE LTS, BHAERL K120/ — it
LTWADTREL, EFLENIELTHAS. Kic
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/* HEADER */
MODULE: SALES;
SOURCE: 1IN, ITEMS;
TARGET: OUT;
/* DATA DESCRIPTION OF SOURCE AND TARGET FILES */
1 IN IS FILE,
2 INGREP (*) IS GROUP,
3 INREC (*) IS RECORD,
4 ITEM IS FIELD (PIC '(6)9')
4 QUANT IS FIELD (PIC '(6)9'):
1 ITEMS IS FILE KEY IS ITEM ORIG IS ISAM,
2 ITEMREC IS RECORD,
3 ITEM IS FIELD (PIC '(6)'9),
3 PRICE 1S FIELD (DEC (6,2)):
1 OUT IS FILE,
2 OUTREC (*) IS RECORD,
3 ITEM IS FIELD (PIC '(6)'9),
3 TOTAL IS FIELD (PIC 'B(6)9.V99'),
3 COST IS FIELD (PIC 'B(6)9.V99'):
N’
/* EQUATIONS DEFINING DATA STRUCTURE PARAMETERS */
/* al */ POINTER.ITEMREC = IF END.INREC(SUB1) THEN IN.ITEM(SUB1);
/* a2 */ END.INREC = (IN.ITEM ~= NEXT.IN.ITEM);
/* EQUATIONS DEFINING TARGET VARIABLES */
/* a3 */ OUT.ITEM = ITEMS.ITEM;:
/* a4 */ TOTAL = SUM(QUANT(SUBl), SUB1);
/* a5 */ COST = PRICE*TOTAL;
Bl-5 MODEL T & 3 {ikac R e
Iy Iy
/////'\ H
-/ ~ INGREP * * .
INGREPT, INGREP 2 INGREP i - t tu ITEMS
D AN PO[NTEerTEMRE H
AN
NEECT)  INREC, INRECT N P} ITEMREC
’/‘ v"/\ \\ /\ ver H H
/N / WA, ' PRICE
ITEM QUANT  ITEM QUANT|ITEM QUANT D o
5 10 7 8
K \
END. INREC @
R-6 7rA4n IN OF—2HE ‘n D /D
. ITEN @ TOTAL Jcos
N D3 v 3R], FARBETH—Va v kD, Wk st
7 — 7 MOKFEREREL, TNERIS 57 orTRec
(array graph) &FRINZHMS 7 7 TRETH. K %
FRZIE, HENR, F-2EERD BB ED dout

®-7 &5 770

fmEnTVD 7N, KERFROBREELET.
LA, DRAFBROETCHETIEREALICH
BT2EKEAERLTWLS. COBMFKIL, HENC
3, ETLOEHOMEERDZIC12, BELOEROESE
BICRKROTEBLCENBETHEENIREEZERLT
W5, BHS 7 713, BERITEROFHECHEERO
i, RTOBRUIEFNOFEEBRE V- FHEOR
RicbfEAZIN 3.
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Ay Ya—nEBBICER BN/ 70/ —-FE L
Fodhry—rThidi0EdScBbhadds, 77
TN —FREETNTVS & EDHEEELE. v—
FED/ —FicElD ST ohcEREVETEE, V
DEEHETZRBVOHBEREOHETHE EILK
D, W=7 LDEDOERPOHAL DT I O DD
HETERL. LhL, B 7ieffdshTng
ZEH 1 ooEIER TR, BERLEERLTY
5. Lichi=-T, V) M T 30i1c V(I-1) fEL
DRBERDNBATH, V- A->TLE S,
MODEL av/,¢4 51k, $97 5 7thicdihdd
RTOBKBERES 275 7 (Maximally Strongly
Connected Component : PI'F MSCC L B&d) ZHiH
3. MSCC &i3, MSCC thic&gha XA 2D
D/ —=FEE>THENS % DIESHRBH MSCC
gucEEEL GhEgkd), hoiEdbo /s —FEML3
ECOBRBRUNEDNE LS UEAS T 7D ET
H5. WMH LI MSCC 2B8DEBD120D/ —F&H
BLTrRedhry — FETS. ToHk, MSCC
D/ = FRDOTHEAERTTOEDBTETL,
W—FDBEELEL BB ETN—TEHKT 2%
BMLTWE. TH—va vy UEFISRERTERES
e xR, ZOEINOKRTERESIERIBEIERELT

#

n

= Oct. 1987

vy s ARERTS. C DBER, MSCC 03EEME
BcfTS. %7, RVELREBRLCT vy 221D
KEEDHBREOB/BEILDITS.

N—TERBETERLVBAR, Tor—TIKEEh
BTYH—va VOESEEURBIBER L AL,
Gauss-Seidel 2D & S BHBRAER FEERY Y
a—NOhCHl»AL. L, 2D00T7H—Ya
Vv X=aY+b, Y=cX+d 3, BHEK X, YO/ —
FEEbizv—SERRL, BETEIL. Z05S
id, CORK 2 TEUFBREM FEMESAE
h3. B-8 k-5 OR¥ Y a—ERT.

MODEL 074 — ¥ a3 vi2, REFEXZEHE
LT3, BURF—2BEQOHERI VAT 4
keoBRREASREENS LBbh3. SHEHE
YAFARBOT, DEIWERFNLEEY 21D
#Ric MODEL EBEXRWABET TV 3
7, coflokdiciEbDEFVEFELELED
#BzeEicky, ZOREBSRETESLEEDNS.

4.3 DESCARTES

Descartes S &I, Hoare O 7 —# R EicES<
HBEBEETHS. Descartes {2, ANN7F—4
EMAT -4 HETER, B JIZRAVCTERL
ZNOLDBERE A -2y Fick > THERTS

1 ITEMS
2 ADDED NODE BELOW ITEM
3 IN
4 ITERATION: UNTIL END OF FILE.IN
5 IN.INGREP
6 ITERATION: UNTIL END.INREC
] 7 IN.ITEM
8 IN.QUANT
FOR_EACH.INREC 9 a4
SELECTED 10 NEXT.IN.ITEM
11 a2
[ 12 END. INREC
_ 13 al
14 END ITERATION:
15 POINTER.ITEMREC
16 ITEMREC
17 ITEMS.REC
18 a3
19 OUT. ITEM
FOR_EACH.INGREP 20 ADDED NODE ABOVE END.INREC
SELECTED 21 OUT.TOTAL
22 as
23 OUT.COST
24 OUTREC
_ 25 ADDED NODE ABOVE NEXT.IN.ITEM
26 END ITERATION:
27 ADDED NODE 2ND LEVEL ABOVE END.REC
28 ouT
29 ADDED NODE ABOVE POINTER.INREC
30 ADDED NODE 2ND LEVEL ABOVE NEXT.IN.ITEM

B-8 =4 Ja—nDpe



Vol. 28 No. 10

(STACK) PUSHED RY (ELEMENT)
ELEMENT
element to_ push
ELEMENT TYPE

STACK
elements*
ELEMENT TYPE
return

new_stack
ELEMENT_TO_PUSH
ELEMENTS

B1-9 Descartes iT X 3 {-ghanRpe

Click - TABNBRERET 3. EfTE, 72
ZERICRE > THHE (Analysis), ABR (Synthesis) %
o, Hh7—s22ERTocEickbiTbh 5.
B-9 iz stack @ push WHOLBERFERT.
EY a2 — i3, ABRAK (Synthesis tree) &4ELR
(Analysis tree) © 2EHOAOELAL L TERXN
3. &kid, Hoare OF — 2 MR BEICESOTIRX
h3. RO/ —Figik, =vF/—F (FIXETE
EN3) LBR/ —FO2EENDY, MIERC YT

S v Nkl 4B 2 > L R A 7 1r AR — B
TR VIRTETRFO-CACTR/7 T T, &RglidRju

ZEIE b2y F/ —FXDEZLS D, =y
FUIEFBLIEDTEREESD. v v F VI BRE
BT, =vF/ —FREROBREE, B8R/ —F
BEMRERARUEREERLTEEI T, ARAR
ZORMN= v F/ —F, MERRBEIER, —F &
STWBES3UARTHS. EV2a—vOME, DEDH
TEREBRAORTH S return /) —FIZ= v F VI
IhiETHE. -9 T, HMEASTACKhD/ —
F elements* {3 ELEMENT_TYPE BOEZ D7)
MHRBTEEFEL, BBRA return D/ — F new-

ETHRESERER
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stack {3 ELEMENT_TO_PUSH & ELEMENTS o
ERTHBRINICLERT. 73, EREEEER
DERUTBERI NS EEX 3.

®-9 @ push JEOEFTBEL, BEED stack %
AWTHEAY 3, L7dt->T ELEMENT_TYPE i3
INTEGER &#2 3. AJ15% STACK ici3 (204,
3112) %3, ELEMENT jci3 84 852 oh/c &5 5.
84 [3= v+ ./ —F element-to_push = F L (72
XLULEDOF/ —-FThH38H/ —F ELEMENT.
TYPE 7% 84 DA FE—HLTWIcE ZiZfR3B),
ABCK return OB/ — ¥ ELEMENT_TO-PUSH
DA 84 L7135, ERic LT ELEMENTS 0fEd
(204, 3112) &b, ENODERE (84, 294, 3112)
MRERELIEZ (R-10 BR).

Decartes |3, F—2BaE{tEic 2 DEBEZENT
WBD, F—RER—RVRFAREDT — 2 HEDN
BARET, D OZhBERENTHE LSV AT L%
NERETIEBbIS.

A 4 MOYTY
G 2 P V) 92 O

TELL ¥ 2 ¥ - D8R SE NSL i3, BEXh
7-EREE () THEBEL LT3, NSL ozt
FHi3, BRhicERT IMEEFTORENSEY 2 —
NCHETBEHEL, ChOOHEBEORKEREH
REETRLZICEBEL TW L EWVWSFEEERANOTY
3. Y RF LEEHOTY functional T, HBEWT
By operational ZIRZ T AL, FH L 7 BE
OBXHFT VRT3, AHNBEFROASCERL
T3 Eald, ZREEERAOAMHERENS. NSL
TR, BEOT7Fo—Fic LT, BEOEIXHF

(STACK).PUSH.BY_(ELEMENT)

: (294,3112)

ELEMENT: 84 STACK:

element_to_push: 84

elements:

*

match \
ELEMENT_TYPE

: 84 \

\29

ZE

ELEMENT.TYPE ELEMENT.TYPE
294 Y

: 84

/ y
(294,3112) return

: 84,294,3112)

new._stack
o 84,294,3112)

/N

N

(294,312

NULL

ELEMENTS

> ELEMENT.TO-PUSH
¥4 T 294,312,

E-10 Descartes HBOETFT A =X A
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TELL/NSL iz X 21tf

Pages T is pagenated from file F between minimum line number Min
and maximum line number Max means that
case 1) F is empty: T is empty.
case 2) F is not empty:
2-1) The result of separating a page from F is
page P and file F1.

2-2) Pages Tl is pagenated from F1 between Min and Max.
2-3) T is the concatenation of P and T1.

end pagenated:

VT VF WMin YMax({pagenated(T,F.Min,Max)+s
pages(T) Afile(F)Aline_number (Min)Aline_number(Max)A
( (FeemptyAT=empty)V
( F-enptyA3F1[tile(Fl)AEP(page(P)ASTI[pages(Tl)A

separate Tgage(P .F1,F,Min Max
pagenated(T1.F1.Min, r‘hx)/\'r-cmcatenatim(P T1)111))1

|

Vv
Prolog 70 7’5 2.

pagenated([]. [l .Min, Max) :-
line_number(Min),line number(Max).

pagenated( [VO2|V03] ,F,Min,Max) :-

file(F .‘.line__ (Min) ,line number (Max),
not (F=[]).

(V02,VO01,F,Min, Max),
Nmmum&ﬁauwnmm

®-11 TELL/NSL ic & 3 HREn 5 & B

Oct. 1987

YicHIS X TR BEBHEEEI TS, AT
13, 205 bOBHBREFINE YR TF LDOAHA
BROA%2ERTZFRC OV TH#ICSNS. NSL
oRMERIR, 1EIERBRCERSD, BKETE
% (EER) ElvYTOhE. ZoRER%E Hom
Clause zZ#: L, Prolog a5 4~LE#T 5.
ZpH% RE-11 & R7. Prolog a7 5 4 @ input
resolution FEARIRSE 235 2 5 BIEAY I ER &,
NSL OEEWLEKR L BEACEHETRTIVN, B
SHMERICET 3 RAMRBREIEINTVS. 2ok
CREBREETERI BN RARE 2 T 4
EFEEHRL, EFIEESETIHARKERKRDOY R
5 2% ®HhHFO ARIES/IBY, Weischedel ‘5D &~
ZFLVNHE. BIE 2L & bICHREBREED
MBEEHENICERTEODOTHS. BREFORA
13, HBERIcBIE2—% 41 v 47 2 —RDMEKC
BEHTHDH, EDLSICHRSELBRBLEFTELS
EIHCRET 20t ABROBETH A 5. i,

Prolog icHig 7 — # BOWASEHAL, RERD
FRATE 5 &5 KHEINHEREREEL LT,
Rueher SDOEE®MH 3.

5. 85 b b I

AWMTR, BEITCHBBED SNTHBETH
BRHBIEREEL 20 Y 27 L OREREB~/ .
HBrEBEETIE, FORTERICESE, EX%
BEIE (validate) § % & W HFHIL, RO Y+ —2
T4 —AEDY 7 Y= THROREEMWS DIk
INTELFETHY, BELBERIHARABEDON
T3, UL, BEEHROHNEMEODICET VL
TEMEND AT, BTTESEREERET 5E81E
LHROEREHEHETLIBES, TOBLII
Eboi. LA, LT REEIcCEENSLDR, 7
0/5 I VIBETRANENEER (AR, ¥
BT T Y XL OBARE) BAVRATLE
WV, HROEEESETLTCLE Ekidds.
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HEMOLTEERMETHS. /o, BohiHEE
VWHRBROEBEICRUTILGHETHS. EF
BT HERDIC D 120 T, Balzer 5B~
TWALHICEBMILL > TEBDS 0 5 6%285%
BED, & (O—If) 22AS»OHTHEOER
MCFERT 2 DOMESEERRETH 5.

38, AR THRBICH VAR, 3.2.2 TR
9), 3.3 i3 12), 13) XV BIALK. &/, 41 &
4.3 DETF—LEORIRBOED 19) & 28) kb
FIRA L.

WS AWOERTIEREZ OV NART
JARBHNLET.

2 X R

1) B8 B:vI7tv2T7Fults4E€vs, 8
RFIERL (1986).

2) MAEFI: V7 by TIHEEE SAEE
(1984).

3) Zave, P.: The Operational versus the Conven-
tional Approach to Software Development,
Comm. ACM, Vol. 27, No. 2, pp. 104-118
(1984).

4) BAHN : ERESEN O BH 0 B, L
B, Vol. 27, No. 1, pp. 21-30 (1986).

5) Davis, A.M.: Rapid Prototyping using Exe-
cutable Requirements Specifications, ACM
SIGSOFT, Vol. 7, No. 5, pp. 39-44 (1982).

6) Dasarathy, B.: Timing Constraints of Real-
Time Systems: Constructs for Expressing
Them, Methods of Validating Them, IEEE
Trans. Soft. Eng., Vol. 11, No. 1, pp. 80-86
(1985).

7) Balzer, R., Goldman, N. M. and Wile, D.S.:
Operational Specification as the Basis for
Rapid Prototyping, ACM SIGSOFT, Vol. 7,
No. 5, pp. 4-16 (1982).

8) Swartout, B.: GIST English Generator, Proc.
of AAAI 82, pp. 404-409 (1982).

9) Cohen, D.: Symbolic Execution of the Gist
Specification Language, Proc. of 8th IJCAI,
pp. 17-20 (1983).

10) McGowan, C.L., Feblowitz, M. D. and Chan-
drasekharan: The METAFOR Approach to
Executable Specifications, Proc. of 3rd Inter-
national Workshop on Software Specification
and Design, pp. 163-169 (1985).

11) Lee, S. and Sluizer, S.: SXL: An Executable
Specification Language, Proc. of 4 th Interna-
tional Workshop on Software Specification and
Design, pp. 231-235 (1987).

KRITARSERLIR 1357

12) Zave, P.: An Overview of the PAISLey
Project-1984, ACM SIGSOFT, Vol. 9, No. 4,
pp. 12-19 (1984).

13) Zave, P. and Schell, W.: Salient Features of
an Executable Specification Language and Its
Environment, IEEE Trans. Soft. Eng., Vol. 12,
No. 2, pp. 312-325 (1986).

14) Cameron, J.R.: An Overview of JSD, IEEE
Trans. Soft. Eng., Vol. 12, No. 2, pp. 222-240
(1986) .

15) Manna, Z. and Wolper, P.: Synthesis of Com-
municating Processes from Temporal Logic
Specifications, ACM Trans. Prog. Lang. Syst.,
Vol. 6, No. 1, pp. 68-93 (1984).

16) AGLHE— RYEE KEABWRE, BHEFH:
#@/A > R 7 LM EE MENDEL, ##AE¥
LEEE, Vol 27, No. 2, pp. 219-227 (1986).

17) KBES, EETE, Wl E, BREE, L
F#e: TELL/NSL ¢ 1t 5 Bif95ERD Prolog
~QES, 30 FRLEFELLERLHEEE
pp- 495-496 (1985).

18) Diaz-Gonzalez, J. P. and Urban, J.E.: ENVI-
SAGER : A Visual Object-Oriented Specifica-
tion Environment for Real-Time Systems,
Proc. of 4 th International Workshop on Soft-
ware Specification and Design, pp. 13-20
(1987).

19) Goguen, J. and Meseguer, J.: Rapid Proto-
typing in the OBJ Executable Specification
Language, ACM SIGSOFT, Vol. 7, No. 5, pp.
75-84 (1982).

20) Goguen, J. A.: How to Prove Algebraic In-
ductive Hypotheses without Induction: with
Applications to the Correctness of Data Type
Representations, LNCS, Vol. 87, pp. 356-373
(1980).

21) Futatsugi, K., Goguen, J., Meseguer, J. and
Okada, K.: Parameterized Programming in
OBJ 2, Proc. of 9th ICSE, pp. 51-60 (1987).

22) LA B ¥z, AOf— & DR B

=% ASLF &20pa v/ 5, BTEEESE
33CEE, Vol. J 67-D, No. 4, pp. 458-465 (1984).

23) Feather, M.S.: Program Specification Ap-
plied to a Text Formatter, IEEE Trans. Soft.
Eng., Vol. 8, No. 5, pp. 490-498 (1982).

24) ZKEE, ALFA: AEXRIUHE = 70
EZDIGH, EHHROE, Vol. 24, No. 2, pp. 133~
146 (1983).

25) B8 X, WREZ, BH # & BE: B
REILLE 0 s 5 sEROERNERER—B
REBC L 2080 S R~ O R #—, HH
WMBFESY 7 LY 2 T ITHRES 52-7, pp. 49-56
(1987).

26) Prywes, N.S. and Pnueli, A.: Compilation of
Nonprocedural Specifications into Computer



12z0 e 2
1000 " m

Programs, IEEE Trans. Soft. Eng., Vol. 9, No.
3, pp. 267-279 (1983).

27) Prywes, N.S. and Pnueli, A.: Automatic Pro-
gram Generation in Distributed Cooperative
Computation, IEEE Trans. Syst. Man, Cyber,
Vol. 14, No. 2, pp. 275-286 (1984).

28) Urban, J.E.: Software Development with
Executable Functional Specifications, Proc. of
6th ICSE, pp. 418-419 (1982).

29) W E, ERME, EATE, KEEE, BX
¥ BREBRESCEBNY AT LOHRO S
M2 AP as 5 ANOERTE, FRABEES
e, Vol. 27, No. 11, pp. 1112-1128 (1986).

30) LIFEHME, AR, BEE—: HASECLS
HBLoDFus 5 AEHAKR, 2 Ea—%Y
7 +FY =7, Vol. 3, No. 4, pp. 55-64 (1986).

31) HA %, BEEE: BReRc k3 Fuss
LBEBAR Y 27 4 ARIES/], HHMBE LR
2 Vol. 27, No. 4, pp. 56-62 (1986).

32) Weischedel, R. M. : Mapping between Seman-
tic Representations using Horn Clauses, Proc.
of AAAI 83, pp. 424-428 (1983).

33) Rueher, M.: From Specification to Design:

b
xe

&= Oct. 1587
An Approach Based on Rapid Prototyping,
Proc. of 4th International Workshop on Soft-
ware Specification and Design, pp. 126-133
(1987).

24) Banatre, J.P. and Le Metayer, D.: A New

Approach to Systematic Program Derivation,
Proc. of 4 th International Workshop on Soft.
ware Specification and Design, pp. 208-215
(1987).

35) Balzer, R., Cheatham, T.E. and Green, C.:
Software Technology in 1990’s : Using a New
Paradigm, Computer, Vol. 16, No. 11, pp. 39-45
(1983).

36) Dershowitz, N. and Manna, Z: Proving Ter-
mination with Multiset Orderings, Comm.
ACM, Vol. 22, No. 6, pp. 465-475 (1979).

37) Berliner, E.F. and Zave, P.: An Experiment
in Technology Transfer: PAISley Specifica-
tion of Requirements for an Undersea Light-
wave Cable System, Proc. of 9th ICSE, pp.
42-50 (1987).

(FEF0 62426 A 15 AZ%At)




