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An Analysis of a Real Time Problem Using »-Conversion
and Its Safety Conditions

Koun Tomita,! Takasur Tsunlt and SuiceEru Icarasurtf

This paper gives a solution to a kind of producer-consumer problems. We consider a
program consisting of the following two parallel processes : one process is a producer, and
the other is a consumer with a bounded buffer which receives data from the producer.
This study gives sufficient conditions that make the program run without overflowing the
buffer, when the producer does not know the status of the buffer. Using the v-conversion
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which interpretes programs with rational time, properties of this program are analyzed and
sufficient conditions of no overflow are obtained.

1. £

HEB 0/ 5 oOEMEORITSE, BERNAEKC
BT 2EEHCODOTRELA L. BRF s 5
LR IRIEORZE LTI, K—TOHRRLD D
FERE® MENB Y, EXERIEENICIIEETRET
5. UL LAfFF a5 2 UTE, F—THE
EWAT 705 L UTHIR U7 RRI D D, B
HlzRHE (temporal logic) %L 3 HHE1218.D 47
&, FFXERFEBERINTO 3 b b5
T, AVE ) - TREFOBEESILERESL.
Bic7n s 7 st B ZHRNIEELIORNITONT
B, J|HOTEREZ TR VD, B30IEEK-TDH
FTARRZBICEDEOERRD L3 b DTH 3
DO TEAENED.

v-#x# (v-conversion)” FZEBEHIBEHRO LORE

1 LB IR ST ST
Mechanical Engineering Laboratory, AIST

T RERFETF - BRITER
Institute of Information Sciences and Electro-
nics, University of Tsukuba

1099

A& V- ERAHETA (v-definable act) IKE#RT 2 b
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vx=0;

compute(Y=z+1) ;

vu=0& vio=¢;

vr=xz+1 &vwlvxl=Ye+1 & vu=u+f(Yz+1);

loop

compute(¥z+1) ;
if u>c then
begin
wait(u-(t—t)) ;
vu=0 & vto=t
end;
vr=x+1 &vwlvaxl=Y.+1 & vu=u-+f(}z+1)
end;

*l, MOTus 5 L2 3BEINIHEOHES
7.

vy=0;

loop

if x>y then
begin
vy=y+1;
display(wlyl)
end

end;
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AW Twy, Xn 25F8HT 3. Twid m BEHO wait H5
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ala)) &V t(alt)Dt>ao0) % ¥l
2. Tty X1 BEBINTVEHDET 3.

n-—-1 n
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Xn=n
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D3R D L.
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HEEZLL. 9, ROLS51C T, X, 28857 3.
T; %, jEIBIC/SY 7 7 2T 7218, RICF—
2ERBELHNTHD, X; BZDEOD 2 3XU y ©
ETH 5.

1. Ty=t, Xi=Xo(=0) Th 5.

X1 X+l
max{ 3, fad, Y, h(x))
3? (') E: i=Xnutl i=Xnt2 ='.
Xm+] :l——
k :
X ; i
N ; L t
o] Ty % Tme1

B1 k&EmoBfk

Fig. 1 The relation between £ and m.
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2. TinXim BEEILTVEE0EL, ThX;
ERDE D ICERT 5.
Tia+ g] o) <taer
i=X; 1+l
125 n(=Xia) BEETHE, ChiEllcdR
IND n TR,
Ti=ta1,
Xi=n
ETB. BELROHE,
Tj=o0,
Xj=o00
EL, FREDREV KM UTRERLITL.
PIEoESH,S E BEOTF—2%2:y 7505
LBE%) 4 kD XS iIciEB (R 2).
Xi<k<Xj DX jigHLT,
= Titetst T gl
f=X01

=4y

ZoEEx, BHLIIC
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PIFO®EEDO S ET, Ny 7 > BRIV HOZ
B, EED t(2e) ITHL £(t—e)~9(O<N i, £,
9 B Pa % TcHILE0IC EEHVTH
BEFTHCEICLD, E>N ZHLUT, te—(ti-n—
e)>0 MO YD LERMETH AT LERT T &Y
T&3. Chid, kO &ickd. X7, £, 9 MM
BEHTHILC & (HEBERR) & § BEEROKRE
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T &(tr—e0) —9)< N LRME &2 5. IRICHKRIC 2,
7 OBEE & ORBEAVICEICED, RKDBE
HEEETHZCLAZBTENTES. UTTRH,
TR IOFBGAEEZS.

Tn<lhkLTn, Tj<k—N<T;y THDLII jym
REZDH TDEE

(0, 50
g0+s l___l— 3(0
S 0]

Lyt f(x;wﬁ
0 T'j 'z
2 k& joOB%k
Fig. 2 The relation beaween %k and j.
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te—(t4-n—e0)
k k—N—1
=T.—Ti+ X k)= % gxd—s
i=Xm+2 i=X 41
DO EEILBT EDNY 7 2 BRSO DDONE
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TH5. NEIDELDF—22X3EAITITHER
b wait ZITHEDEL,
N - min f(x:)>c (1)
EVSEBEBL. THE, k-N<Xa BN,
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