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Abstract

A solution of the mutual exclusion problem in concurrent processes was first given by

Dijkstra and was then modified by Knuth. This paper proposes another solution to this

problem.

The author then discusses how to apply this solution to the control problem in a poly-

processor system. The new solution gives a correct implementation algorithm of the

indivisible operation if a poly-processor system has no shared memory and is organized as

a ring structure via communicaticn lines.

. B C ®I

BHICRE I NS n HORRE 7o+ ADMEEH
P2Ra8EI2, Dijkstral’ [t X O &N 4, Knuth?
WKE->TRHPTLEDF vy Fuw 2 28T LHITEE
It BT LEOFy Foy 2 OBRELZHRI LT
S5 #2743, Eisenberg 531 k> TIREXNTW3E. 2O
XTIk, Knuth oOBERERL, & 2 #HoHE

ALGORITHM 1

global integer array control[l:n]; integer k;
comment behavior of process i;
begin integer j;

LO: control[i]:=1;

L1: for j=k step-1 until 1,n step-1 until 1 do

begin if j=i then go to L2;

if control[jJ2:0 then go to L1
end;
control{i]:=2;
for j=n step-1 until 1 do

if (jci) and (control[j]=2) then go to LO;
ki=i;
critical section;
k:=if i=1 then n else i-1;
control[i]=0;
remainder of cycle in which stopping is allowed;
go to LO

L2:

L3:

L4:
L5:

end
Fig.1 algorithm 1 (by D.E. Knuth)
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ALGORITHM 2
global integer array control[1:n]; integer k;
comment behavior of process i;
begin integer j;
L0: control[i]=1;
L1: for j=i+1 step 1 until n,1 step 1 until i-1 do
begin if j=k then go to L2;
if control[j]3:0 then go to L1
end;
control[i]=2;
for j=i+1 step 1 until n, 1 step 1 until i-1 do
if control[j]=2 then go to LO;
ki=i;
critical section;
k:=if i=1 then n else i-1;
: control[i]=0;
: remainder of cycle in which stopping is allowed ;
go to LO

1L2:

13:

end
Fig. 2 algorithm 2
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Table 1 Implementation of Indivisible Operation
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