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setLIFTstop(L,F,S)=setLIFT(writeStopFloor(F,getLIFT(L,S)),L,S)
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#3: setSF('1F’,'SF'(A,B,C))="SF' ('STOP',A,B)
e4: setSF('2F",'SF'(A,B,C))="SF’ (A, 'STOP',B)
e5: setSF('3F*,'SF’(A,B,C))="SF" (A.B,'STOP")
#6: readStopFloor (A.B.C)=readSF(A.gstLIFT(B.C))
@7: readSF (A, ‘ELE’ (B,C,D.E)) =getSF (A,B)

@8: getSF('1F','SF’(A,B.0))=A

09: getSF('2F*,'SF’ (A:B,C))=A

010: getSF(*3F’, SF'(AB.C))=A

ell: getLIFT(’L1’,"SYS'(A,B.C))=A

012: getLIFT('L2',°SYS’ (A,B,C))=A

e13: setLIFT(A,’L1°'.°SYS’(B,C.D))="SYS’(A,B,C)
014: setLIFT(A,’'L2',"SYS’'(B.C.,D))="SYS'(A.8.C)

: setLIFTstop(A.B.C)=setLIFT (writeStopFloor (A.getLIFT(8.C)).B.C)
#2: writeStopFloor (A, 'ELE’(B,C,D,E))="ELE’ (A.B,C,setSF(D,E))
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Fig. 6 Detailed description for setLIFTstop in LIFTstate object.
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Mat1n Verh,
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No equations.

New

3 4. 0pc. 19900, Inatituta dor Crnarntian Comuter

t .readStopFloor (A.B,C)->readSF (B,getLIFT(A,C))
r2: readSF(A.ELE(B,C,D,E))->getSF(A.E)
r3: writeStopFloor (A.ELE(B.C.D.,E))->ELE(B.C.D.setSF(AE))
r4: getSF(1F.SF(A.B:C)) DA
r5: getSF(2F,SF(A.8,0))~>B
r6: getSF(3F,SF(A.B,C))->C
r7: getLIFT(L1.SYS(A.B.C))~>B
r8: getLIFT(L2,SYS(A.B.,C))=>C
r9: setLIFT(A.L1,SYS(B,C.D))->SYS(B/,A,D)
r10: setLIFT(A.L2,5YS{(B.C.D))->SYS(B.C.A)

r12: setSF(1F ,SF(A.8,C))->SF(STOP.B,C)
r13: setSF(2F,SF(A.8.C))->SF(A.STOP.C)
r14: setSF(3F.SF (A.B,C))->SF(A.B,STOP)

->STOP
r16: readSF (A,writeStopFloor (A.B))~>STOP
r17: getSF(A,setSF(A,B))->STOP

r1l: setLIFTstop (A.B,C)=>setLIFT (writeStopFloor (B.getLIFT (A.C)).A/C)

r15: readSF(A,getLIFT (B,setLIFT (writeStopFloor (A.getLIFT(8,C)),B.C))) !
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Your system is COMPLETE .
Equations: O generated. © asserted.
Rules: 14 generated. 14 asserted.
Runtime: 35 sec.
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> readStopFloor (A.B,setLIFTstop (A,B.C))="STOP".
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NNNRRNNN  PROVED NHNNNNNG
Equations: 8 generated. 2 asserted.
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Fig. 8 Verification process by term rewriting system in Phase 3.
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Fig. 9 Temporal logic specification and generated
state transition diagram by theorem prover.
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procedure main is
task LIFTsiate is
entry 3etLIFTstop (L: ia LIFTNo.; B: ia LIFTButoonNo.;
. S: in LIFTstate; S: out LIFTstate);
entry setFloosstop (--)
entry getDirection (--)
entry setDirection (--)
end LIFTstate;
function setLIFT (NS: in LIFTNo.state; L: in LIFTNo,; S: in LIFTstate)
return LIFTstate;
function writeStopFloor  (B: in LIFTButtonNo.; NS: in LIFTNo.state)
return LIFTNo.state;
function getLIFT (L: in LIFTNo.; S: in LIFTstate)
return  LIFTNo.state;
tagk body LIFTstate is
Ninteger:=1  --node variable in statc transition disgram
begin
loop
select
when N=1 =
accept setLIFTstop (L: in LIFTNo.; B: in LIFTButooaNo.;
S: in LIFTsiate; S: out LIFTstate) do
NS:=getLIFT(L,S);
NS:=writeStopFloor(B,NS);
S:=sctLIFT(NS,L,S);
Ni=2;  --update mode variable
end setL1FTstop;
or
when N=1 =
accept sctFloorstop (--) do

Ni=3;
end setFloorstop;
or
when N=2 or Na3 =
accept getDirection (--) do

N=N+1;
end getDirection;
or
when N=4 or N=5 »
accept setDirection (--) do

Ni=l;
end setDirection;
ead select;
end loop;
end LIFTstate;
function setLIFT (NS: in LIFTNo.state; L: in LIFTNo.; S: in LIFTstate)
return LIFTstate is
begin
end sellIFT;
function writeStopFloor  (B: in LIFTButtonNo.; NS: in LIFTNo.state)
return LIFTNo.state is
begin
end writsStopFloor;
function getLIFT (L: in LIFTNo.; S: in LIFTstate)
return LIFTNo.state is
begin
end getLIFT:
begin

--main program
end main;

B 10 Ada 2z 7016l
Fig. 10 Output example in Ada task.
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Fig. 11 MMI in Phase 1.

3., ZORHTIIMRIEREL LS. (DFD 2 k- THE
AEENBEELH B.)

B, KRXTRRIFHRIREEEITH S5
® 11 iz7/RT &k Sic DFD £%/R4 % window &%
BEMHRIC & > TR TS window 25H5%. D2
20 window OHERII—BELAR-TED, 2—¥
BELLHEBETHE YR 7F 20EBICKFD
window ORREBET L &R D. i, A+T
P-4, ABEOAHNF - OFMELDRT
% window 2% D, R+ T7OED DT NEERMT
3lick-TRONI-ERIC & 2 LEBABDED -
T, A MTEEET 7 x5 function {2, YRF
Lk > THEMICZ O window [CBEXN A,
ROEBREREE L ~VICERT 58E, Lbb—
2—FICFIH S 3 R XBREOEEBLETH
3. THbL, EHEEBRETOFIANAHEOBET
2, ERLERICEWTRRODIKVAICEST, &
ORE, FOBFORVIEY —, BESEBREIN
TOB00, FHEDOEAL v MTEE, ZOBEATRN
3185, 2DOMOVEEH T ot X EXEREHNE

# (navigate) LTHH, RALBEREDOHAS,
A-HFILL>TRERHTHS. bbb, DFD it
WT, HABZ2 DR RIS »>ToRT vk v X7 LR
RLU, ZONTAEBEBTIC LA 2 —FiIHLTY
AFLDFERTD, Lizh-T2—H2, YXF4D
FHICH-T, NTVOHREBRETICER LT
HROFRMILEED S EMTE S, Ak, YAF
LWAT T 27 PELT, EMLLIHEBETZED S
CERLE-T2—FORHIEHEXEL TS, &
7z, REMIARICBT 2V 7 =F »2ERE VR 7 4
5 DFD [cERT L &Ik b, HRERANAEORE
AAREE LTV 3.

oI, EBRETOZIANTEREEZED S0
WWRROHBOBHHBEREINS.
OHFEDORNEREF /< #
@K1 75 ) DEE

ORIERUERFRDOER

@OERTERDOEE

Bic@ic20 T3, EESIZ, BERBOHEICD
WT, RNy ¥V 7 FEEBRREL TS, 4



Vol. 33 No. 2
BEOFELHEAILL T TFETH 5.

4. hOHEKLDOILE

AETIRRD 4 b ShOBFLEORBETTD.
RY7 70 —F OMAILTFRE, 47 = —Xh oiKRE
7 2 —X~DORELFHE, OOD LT ns 5 4,
FEBEICONTTH S, 7, BT e —F0
ﬁﬁ%’ﬂﬁ?‘ﬂft L‘Cli“""””“"”"‘9’f& &'73333 5. b\-gx
hOFHRI BT H, BEE - 7—20DiLkic VDM
PREMHEEEZ RAVTH Y, B, YWTHEoLRIC
i3, BEIAEE, b Y ik e b, CCS, CSP 2T
5, ZOXOIK, BrxOFEBEFHAINTOEM, &4
TUOGRIFR, HEEBS0tx, 70/ 7 LHEK
FREBEINTN S EIZEVEL. £/ LOTOS i
EELLCEHEE Y E— LT M, BIERIKCOD
TRAKOEETH D,

Ric, 7 = — X LFE 7 = — XOBELITDOW
T2, JSD? |3%FH S ot xDH implementa-
tion stage MEE T 5. DARTS® ¢id DFD »5
W DhDEH (72 & ZIEFE U stimulus (£ &»T
trigger XN 3 transformation RE— % 2 7 iC T
B) W&->TERIBEET->TWS., VYTNVEA 4L
SD®:29 iz 3,V T I3, central transformation D&
ABTEY 2 —NVBEEZEBRL TV 3. AFETR
OOD #HLT, F—4 &:Zhic @b % function
A7V 27 PLTHIHLTWS, Ward i3, Y 7v
£4 4 SA OBHET OOD 2 XT3 C LMAHET
B ERRTNBY, Thbb, &TAMO DFD i
BOTR I TARPF—2&L, AFTEHFLEL
TlEY DT % function ETBZ LTS
T2l bEBNEDETEHDTHS. AFHELITE
W, AFHETIIRERBEROETZ LICL>THK
F#fyic function ZHIHL TH L ABRIE-TN S,

OOD AT Ada @4 27 ZHERT AHFEICIT
00SD#®, HOOD!?, OODY 11 &b 5. Th LD
xEid, ERANSE Ada DX RX7ICBVT, func-
tion RO HMEIELE K> THEW T & BAFHED
HEETHS. ISD 5 Ada Fu s 5 L2HERKT S
WENH 2. chiz JSD KBF 54y b7 —24k
# (network specification) 5 Ada OF R 7 %4
Ke2bDTHEH, &R HND function FIDNEF
BRIZREL THIZW,

%72, HRHERIERIBY —vOAICBVNT,
Bz 2B, 54739, Fo X, RERGE

REOBREEHDREICEBYTLE4LSA ATV =2 MEARIOBATH 181

R%, BEETRLUEEELOXE Y —NicRT 50
Kb 5. AFETRELTHEXEY —1vOHT,
fuciz sy — v ELTIR, RERMEEE DFD O
FH—BYEXEY —vE XU DFD O##ERRIcET
BEY (FEHF—2) D2OEPTHILENTES.

5. ¢ ¢ U

AR/ TR, HARANERRDBEE L ~VOREICE
BT3BEONL DOORBEERRT 5 EE2RBT.
ZOBOR4 v M iZ

ORHIRE ERENEEEEASDE T &

@Y T7rE4 L SA D O0OD ~DEREH N

HELIZ &
@XDOEMNBRE T o X EHELIT &
@O00D DEZ KK VYEFTS s 5 sEERLT
zé&.
Th3. XDOHHL ORI T utRicBIT 5 HAER
HOFRIICE O TREBL 2B ST EMNTEIN,
YeRFEB ORI, @BLIERBRTHY, 4HROF
Bchs. EXEALABLTERLE, BB 0S5

Ivra—RELEAES L EiCEB, F T, AT
ot 2 BHOFFALATRICES. IV LDDRE
LLTIR, EBOYRFAICEBTSZ LICLD, A
B DAt iE By AL 15 R4 & SR T AT RE IS ER S
ZPRRICAETECLICH 5.

%ﬁm&ﬁ?ﬁ@i&ﬁﬁtbruw$m LTy
Hygey—w, R4 75 )V RERELETNIE
ORWEBMRER->THAS.

Wi ARRKO—HIESHRa2vyEa—2FS0
Y27 bO—BRELTITDNI.

AtE, ML EERE YRFL-V 7L
v = TEHRRRFOBEBR—FR, WERNR, K%
BEEICERHNLET.

2 & X M

1) Booch, G.: Object-Oriented Development,
IEEE Trans. Softw. Eng., Vol. SE-12, No.
12 (1986).

2) Cameron, J.:JSP & JSD: The Jackson
Approach to Software Development, 1EEE
Computer Society (1989).

3) DeMarco, T.: Structured Analysis and Sys-
tem Specification, Yourdon, New York (1978).

4) Folkjar, P. and Bjorner, D.: A Formal Model
of a Generalized CSP-like Language, IFIP
’80 (1980).

5) H)Il, AfrE, KAE, BHE: RELERLE



182 HHRABERRE

LR RSB OEBNREIC SOV T—HIRR ¥
A7 AEFNV—, HROBELRIGE, Vol 31,
No. 2, pp. 182-193 (1990).

6) Gomaa, H.: A Software Method for Real-
Time Systems, Comm. ACM, Vol. 27, No. 9
(1984).

7) Hankley, W. and Peters, J.: Temporal Spec-
ification of Ada Tasks, HICSS-23 (1990).

8) Hatley, D.: The Use of Structured Methods
in the Development of Large Software Based
Avionics Systems, AIAA/IEEE Sixth Digital
Avionics Systems Conf. (1984).

9) Honiden, S. et al.: An Application of Struc-
tural Modeling and Automated Reasoning to
Real-Time Systems Design, The Journal of
Real-Time Systems, Vol. 1, No. 3 (1990).

10) Atrm, KER, WE: KRB E R HRE
IZ&BY) 74 L SA ODRANKE, BHnE
H4v 7 by TLERRASER, 90-73 (1990).

11) Hood Working Group: Hood Reference
Manual, European Space Agency (1989).

12) ISO: Information Processing Systems—Open
Systems Interconnection—LOTOS—A Formal
Description Technique Based on the Temporal
Ordering of Observational Behavior, ISO 8807
(1989).

13) Kramer, B.: SEGRAS—A Formal and Semi-
graphical Language Combining Petri Nets and
Abstract Data Types for the Specification of
Distributed Systems, 9th ICSE (1987).

14) Meiling, E.: A Spreadsheet Specification in
RSL—An Illustration of the RAISE Specifi-
cation Language, ESPRIT ’87 Achievements
and Impact, pp. 466-479, North-Holland
(1987).

15) ki : BB ESAERERE 207
sy BRI, B 38 EHFHRLEBF¥SEERLHX
#£ (1989).

16) KEHE, KH: EEHBA V27 LICE S < AW
WEHE, BFEEFELKI/EaF—Ya ViR
74, COMP 87-36 (1987).

17) Pletat, U.: Algebraic Specification of Ab-
stract Data Types and CCS: An Operational
Junction, Protocol Specification, Testing and
Verification, Elsevier Science Publishers
(1986).

18) Problem set, Proc. of Fourth International
Workshop on Software Specification and De-
sign, CS Press, Los Alamitos, Calif. (1987).

19) Vautherin, J.: Parallel Systems Specifications
with Coloured Petri Nets and Algebraic Spec-
ifications, LNCS 266 (1987).

20) Ward, P.: The Transformation Schema: An
Extension of the Data Flow Diagram to Re-

Feb. 1992

present Control and Timing, IEEE Trans.
Softw. Eng., Vol. 12, No. 2 (1986).

21) Ward, P.: How to Integrate Object Orien-
tation with Structured Analysis and Design,
IEEE Softw., Vol. 6, No. 2 (1989).

22) Wasserman, A. I et al. : The Object-Oriented
Structured Design Notation for Software De-
sign Representation, JEEE Comput., Vol. 23,
No. 3 (1990).

23) Wolper, P. et al. : Synthesis of Communicating
Processes from Temporal Logic Specification,
ACM TOPLAS, Vol. 6, No. 1 (1983).

(PR 24E 9 J 18 HEH)
(EER 34 12 9 HIRER)

AIHN— (ELA)

1953 44, 1976 4ERFR A K H
- ITERBIATHEMEE. 19784ERK
FERETEFHANBATEEREL
BEET. IT¥EL. RE®WEZ
At BHE, Rty xsa-v b
v THNHEFEEHTR. EMAAREFEEHH
Bi. £ELUT, V7 b7 I%¥, ALREOHEIC
HHE VT Y TOEBERICREKL LD, 19864
HHNBEELRCHASZE. ZB V7 by = THRO
redDTu LR L EYS =] (3£F), TKE #KR
WMEQ 29— b Y RFLEWEN] (%), T2
TV =7 MERY AT L5 GER). ATaiEES,
B&Y 7 b v = 7H%¥L, IEEE, AAAI ££A.

XARRBE (ELE)

1958 £E4E, 1981 4F L& KB T
FEBERZXE BEEEZA
.t 1985~89 FEBHFHAR 2 v ©
2 —AEMBRBMICHE. BE
BEZRFL V7 Y 2TH
WREFAREE. CHOEBIH, BRAWHH - 7
o/ 5 AORIES L BBk A D, 1986 B LI
H¥ORTHIN. BAV 7y 7H%¥4, EATCS
£4&A.

AFE EE (ELE)

1959 4EA, 1982 B TR A%
ERRENEE AEERZA
#, BERMYAFL v Ty
THNHEFRHE. HEREOER
RIISH Y 2 7 L2 BIRD. 3770
75 3 v S EBICEKRERD. 1986 EEHNEY S
BRXMZH, V7MY THRHELSE,



