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1. creates p parallel processes numbered from 1 to p ;
2.sends {1, #/p } to process 1;
3. waits until can take the minimum value from process 1;
4. output the minimum value.
processi ;
1. waits until receive a pair (x,d);
2.if 22<Cp then the sends (2x.d) to process 2x;
3.if 2xr+ 1< p then the sends (2z+1,d) to process 2x+1;
4. seleets the minimum 21 from A[(z—1) # d+ 1,z % d];
5. if 22 p then waits until can take ¢2 from process 2z else £2: = oo;
6. i 2xt+1<<p then waits until can take 3 from process 2x+1 else 13: =co;

7. waits until father process(or main) takes the min{s1.:2,£3},
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main;,
1. D:=COST; P(i,j):=j; Oi, j<n— 1.
2. for 0<li 4k, jsin—1 do
IFDG, (DGR +Dk, j)) THEN
(DG, ) =D E)+ Dk, j)s PUL ) =P LA0) }
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B G ISakh B R GBI BB IE PG OME BEMEREREBRN, EREDRER
HUE.
RMNGEEE 2 WRPFENT
ik s
main;
1. inputs n, p ; inputs COST;
2. creates p parallel process i;
3.sends (1, n, ) to process 1;
4, waits until all process finish their initialization.
S5.fork = Dton— 1do
{sends the pair (1, ) to process 1;waits until all processes finish their computition; }
6. outputs D,P.
process i 3
loacl integer veriable #,.x,¢4 4 bound;

procedure computl
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begin for all, § , such that
(i*n+ j)modp =i — 1do
{ D[1,j]: =COST[i,jls PLi,jl:=js}
end;
procedure comput2
begin for alli,j s such that
Ci®en+ j)mod p=i— ldo
if D[i,j]>D[,k]+Dlk.}] then
{D(isj] : =Dli-k]+Dlk.jls
P[i!j]== P[i’k]l }
end;
—Steps
1. waits until receives an integer r ;
2.if 2r 4+ 1 < p then
{sends 2z + 1 to process 2x + 1 ;
sends 2x to process 2x ;
calls computl ;
waits until its two subprocess
finish computl;}
else if 2x =< p then
{sends 2x to process 2x;
calls computl;
waits until its left son process
finish computl }
else calls computl;
3. informs father process its subprocess
finished the computl.
4.fort:= 0ton — 1do
{waits until receive an integer % ;
if 2z 4+ 1 < p then
{sends 2z + 1to process 2x + 1
sends 2 to process 2z ;
calls comput2;
waits until its left and right
son finish comput2;)
else if 2x < p then
{sends 2x to process 2x ;
calls comput2;
waits until its left son
process {inish comput2}
else calls comput2;
5. informs father process its

subprocess finish comput2;};
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1. E(G) =maXeeig.—  {DE, j) 10 j<<n—1.
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1. DG, ) = (—o0); 0r<n—1.

2.D(' s j' )y =min(max ) jen1 {D G2 ) +D(Gyi) | DE,j)F00(—oe) and D(G,i)
FEoo(—o0),0<li, j<n—1};
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EFFICIENT ASYNCHRONIZED GRAPH
ALGORITHMS AND ADA CODING

Ma Jun Ma Shaohan

(Department of Computer Science, Shandong Unrversity, Jinan 250100)

Abstract In this paper, both a sequential and an asynchronised algorithm to compute
the all pair shortest distance matrix D and the path matrix P are given. This result is ap-
plied to develop other asynchronized graph algorithms. The main steps to code these asyn-
chronised algorithms in ADA are introduced.

Key words Parallel graph algorithms, asynchronised algorithms.
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