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A method of constructing specifications for
dynamic systems based on interval logic

Masashi Uyama and Naoki Yonezaki

Department of Computer Science,
Tokyo Institute of Technology,
O-okayama,Meguro—ku,Tokyo,152,Ja.pa.n

A method of constructing specifications for dynamic systems based on interval logic and a specification
definition language for the method are presented. Specifications are described as the constraint of the
temporal relation between "request” and "service”. A desired specification is obtained from a simple
specification by stepwise refinement which divides an event into some sequence or combination of events.
Information of control is described separately from other information,so that this enables differential and
orthogonal description. Considering the relation among objects , we introduced modularization which
differs from conventional one into this specification language. The refining process of the specification is
explained with an example of the elevator problem.
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Appendix A: MODEL1

#Constraint specification for dynamic system
elevator system
objects
1ift(1..2):box;
floor(l..n):floor  —Ia}
end;

relation

Pogition (lift-id, floor-id); Service(lift-id, floor-id)

end; —[b]
constraint of model
~ (P(i,5) A PG, ) A # )
P(i,3) = up(s) V down(3)
up(i) — 35 P(i, 5) ; down(i) — 35 P(i, 7)
~ (up(i) A down(d))
S(i,3) = P(3,3)

() A P03) = (T PG+ D)0V PG ]
down(i) A P(i,7) = (Te> P(i,j — 1))OVI ~ P(i,1)

P(i,5) = OAPG, 1) —[d]

end;

macro ——[e]‘

cameup(i) < P(i,1)v

35(P(, ) A1 < j <nA(P(i,j - 1) <T)OV ~

camedown(i) & P(i,n)V

3j(P(i,i)A1<j <nA(P(i,j+1) <T)OV] ~

inR;qtut (‘.’ .7) And
(8(4,5) <oT)Oon(liftfi].destination-button(s))
DutuPchuut(j) And

(Fi(up(i) A 8(i, 7)) <oT)Con(floor[j].floor-button(up))

outdownRequen(i) <

(Fi(down(i) A 8(i, 7)) «T)
Oon(floor[j].floor-button(down))

outRequent(§) & outupR(j) V outdownR(j)

aboveReguest(i,7) & Fk((outR(k) V inR(i, k)) A j < k)
belowRaq“,g(i, 3) & Ik((outR(K) V inR(i, k) A j > k)

U\—F\ i equutNow ‘iﬁﬂ:}g‘é chuui D
@‘%@‘E‘Eé}ﬁz.f bDTH D ERIE.

end;
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Initial —[1]
Init —
P(1,1) A 5(1,1) A up(1)A.
P(2,n) A 5(2,n) A down(2)
end;
service
inR(i, §) = 050, )
outupR(j) — 3i0S8(i, 5)
outdownR(j) — 3i0S(4, 5) —[g]
control —Ih)
Fiservice timing
P(i,5) AinR(i, ) — S(i, 5)
P(3, ) A outupR(j)A
(cameup(i)v ~ belowR(i, j)) = S({, )
P(i, j) A outdownR(5)A
(camedown(i)V ~ aboveR(%, 7)) = S(i,3)
P(i, j)A ~ inR(i, 5)A ~ outR(]) —~ S(1,§)
#tdirection set
P(i, 7) A cameup(i) A aboveRN(z,]) — up(i)
P(i, ;) A camedown(i) A belowRN(i, j) — down(s)
# direction change
P(i,5) A cameup(i)A
~ above RN (1, §) A belowRN(4, j) — down(i)
P(i, 5) A camedown(i)A ’
~ belowRN(i, ) A aboveRN(i, 5) — up(i)

end;
box

objects
destination-button(floor-id):button;

~ #door:door

end; o

state up; down end; —[q

end;
floor

objects ﬂoor-button({up,down})‘:buttdn end;

end;
button

state on end;

end;



Appendix B: MODEL2 P(i,j) AinR(i, 5) = S(, )
P(4, ) A outupR(j)A

(cameup(i)V ~ belowR(i, j)) — S(i, 7)
P(i, ) A outdownR(j)A

(camedown(i)V ~ aboveR(i,§)) = S(i, §)
P(i, j)A ~ inR(5, §)A ~ outR(j) — C(i, j)
#EDHTY—E 2 2%

#Constraint specification for dynamic system
EFN1 ERRB L HDHED.
relation
Py sition (lift-id, floor-id);Se, ice (lift-id, floor-id);
Closea(lift-id, floor-id) *

end; P(i, ) A cameup(i)a
Constraint of model (aboveR(i, §) ¥ ontupR{3)) — up(i)
~ (P(i,§) A P(i, ) A j # k) P(i, 5) A camedown(i)A
# (belowR(i, 7) V outdownR(j)) — down(i)
SGi,3) = PG 1%500,3) > P(i,5) FECALARICELTE.
~(5(i,4) A C(3, 1)) P(, ) A cameup(i)A

P(i,5) = 8(i,5) v C(\ 5)
#

up(i) = P(i, §); down{i) — P, j); stay(i) — P(i, )
~ (up(i) A down(s))A

~ (down(i)A:stay(i))A ~ (stay(i) A up{s))

~ (aboveR(i, ) V outupR(5))A

(belowR(3, j) v outdownR(j)) — down(s)
P(i, ) A camedown(i)A

~ (belowR(i, j) V outdownR(j))A

(aboveR(i, §) V outupR(5)) — up(i)

Pi,5)— up@) v down(i) V stay(i) # 5T OEH

% ' P(3, 5)A

8(i, 7) — (To=> P(i, 5))AVI ~ P(i,1) ~ (aboveR(i,j} v belowR(%, j) V outR(j)) — stay(i)
C(i,5) Aup(i) = (To> P(i, +1))TV¥ ~ P(i,l) #EIEL TS hOBERERD,

C(i,5) A down(i) — (To P(i,j — 1))V ~ P(i,1) end;

C(4,5) A stay(i) — (T P(3, 5))0VI ~ P(i, 1) end;

# - box

S(i,3) = ©C(i, §) objects

C(i, ) - ©AP(, 1)

destination-button(floor-id):button;

#IBHRM: # door:door
end; end;
macro state up; down; stay end;

cameup(i) e« P(i,1)v

35(P(5,5) A1 < < n A (up(i) <oT)Q ~ downi))
camedown(i) & P(i,n)v

35(P(3,5) Ai < § < n A (down(i) +oT)3 ~ up{i))
UFD=sva, 4=+ VOWEBREDE %o
{BL. FHIMEDRER. - RequestNow R TRs

service

inR(i, j) = ©5(i, j)
outupR(7) — FiO(up(i) A S(3, 7))
outdownR(j) — FiO(down(i) A (i, 5))

control

##service timing

end;
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