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Abstract

Semaphore system proposed by E. W. Dijkstra is generally used for describing synchronization

problems in concurrent process system.

P-primitive is allowed to count down the value of a

semaphore variable only when the pass condition is satisfled, while V-primitive is always allowed

to count it up.

In this sense, the semantics of these primitives are asymmetric.

This paper proposes a new pair of primitives P and V. Both of them are required to satisfy

the pass condition before modifying the value of a semaphore variable. Therefore, the semantics

of these new primitives are considered to be symmetric. It is shown that the producer-consumer

problem with a finite number of buffers can be conveniently described by using these new

primitives.

1. g L&

ERME Y X 7 aic B3 2RAPMELERT 2 E
BHEFIL VAVAOEFEMEREN TV 2285, E. W,
Dijkstra® iR L 72K X 7 4 (semaphore sys-
tem) RO ML SDEEZ S h, TDHKk, K
Y RF LOITRERBEOHIEEINTHED. B
YRAFARBWOTR, HET2EWAE > P 4L
V aabhERENL, V GPREAEROME,
DTHAYY b« T o7 TEEDICHL, P Gaoid,
HrBBLRBEETEE KT T Vb LU TH
3%, 20EKRTE, P &L V adiz, ENHY
THd. COFRMNE, FERINEARY X T LITBD
THFoNTN3S.

AT, AoV b FUorvEnOTHARICL,
AUV Ty FREBLTIR, BB&ELETFEE2
EVHEREBEZZHA, 7, Ay EYy,
ATVE Ty TOMEBICR LT, BiBRHELHFX
BEEOSAINEREEZIZHAIC OV TER
L, £OIRFAIERT.

* Genralization of Semaphore System by Nobuo SAITO (The
University of Tsukuba Institute of Electronics and Informa-
tion Science)

** APKFRT - METER

1024

2. EREHOEN

BlEmAY 27 AICBVTIR, P H4RU V 44
OEWIL, ROXH>IKEHSNS.
®RA1
eP(s): (s BBALH)
repeat: (if s>0 then s:=s—1
eles go to repeat;)

o V(s):
(s:=s5+1;)
{BL, ( ) AORER, RPFTEHDLASICE-T

mrahz c & DL S IERMRIEL LTHTX
WRoghEE o, S OE%:, b3BHEOMEE
%, P aSrBROWREE V aLiBEROLE
BEEEZ DL, BAILE,

TEELIBVHDR, BERTSI. ]
VWS FEANCE-TWB T EicE 3. 22T, théE
Rt RA)

(EET 250013, EETEE.]
AAOT, PRUV GE0BKEERT S L, RO
oY (e A

A 2
o P(s): (s IZMEAZH)
(s:=s5-1)



Vol. 16 No. 11
S:=-1 (initial value)
Process | Process 2
V(s Vo
cS | cS 2
P (s P ()

Fig. 1 mutual exclusion problem.
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Fig. 2 behavior of semaphore variable for P* and

V* primitives.
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begin
integer numbuf; numbuf: =»;
semaphore position, lock ; position: =0;
lock: =1;
parbegin
producer : begin
again 1: produce next portion;
P* (lock, 0);
add portion to buffer;
V* (lock, 1);
V* (position, numbuf);
go to again 1
end;
consumer : begin
again 2: P* (position, 0);
P* (lock, 0);
take portion from buffer:
V* (lock, 1);
process portion taken;
go to again 2
end
parend
end;
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