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Program Sequential —SSSP
dli] = w(s, 1)
Repeat
Fori=1 to n do
For j=1 to ¥ neighbors of i do
dli]=min{d[],dLAdili,j] ] twli, Adj[,5]))
Until the d—values are stable
End Sequential —SSSP
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Program Parallel —SSSP

if processor —number is s
d=0

else

€ = oo
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Repeat
For i=1 to n in parallel do
For j=1to D do
temp = receive d from PE<{Ad;[5])
d = min{d, temp + ‘wi[j]}
Until the d— values are stable
End parallel —SSSP
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Program Replicated —SSSP
if processor —number iz s
d=0
else
d=co
Repeat
For =1 to » in parallel do
For j=1 to D in parallel do
temp=d value from PE(j, Adj:[;1}
temp=temp + il f]
temp = spread (min_reduce(temp))
d=min(d,temp)
Until the d—values are stable

End Replicated —SSSP .
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BEES HREE BREITEE FHRENE Rt
30 3338 511. 28 45.23 11. 30
34 2806 518,19 45.12 11.48
38 3658 518. 22 43,53 14,20
45 3994 673. 78 44.36 15.19
50 4656 728.17 49, 22 14,79
52 4758 794. 00 50. 23 15. 81
56 5098 803. 95 52, 41 15. 34
58 5936 925. 52 48. 27 19,17
64 6314 1012. 52- 53.58 18. 9¢
72 7468 1171. 66 58. 54 20. 01
76 8176 1178.08 61. 05 19. 30
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, (1280 &M, 16K 4 PEs)
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30 3338 38. 96 10, 41 3.74
34 2896 37. 96 10.52 3.61
38 3658 45.77 10. 65 4.30
45 3954 52. 86 10. 89 4. 81
50 4656 60. 81 12. 64 4.81
52 4758 62. 93 13. 44 4.68
56 5008 64, 78 13.14 4,93
58 5936 78. 7% 13. 49 5. 04
64 6314 88. 84 15. 82 5. 62
72 7468 113. 83 17. 21 6. 62
76 8176 118. 71 18.56 6. 40
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A STUDY ON THE REPLICATED DATA ALGORITHM
' FOR SOLVING
THE SINGLE SOURCE SHORTEST PATH PROBLEM

Yang Jing’sn

(Institute of Artificial Tntelligence Hefes University of Technology Hefed 230009

Abstract This paper first proposes a data parallel algorithm and a replicated data algo-
rithm for the graph theoretic operation of computing the single source shortest paths and
demonstrates the generality of the data replicated technique by applying it to the graph
theoretic operation for solving SSSP problems, then computes and discusses the speedup
of the replicated data algorithm over the data parallel algorithm, finally points out that the
data replication technique is not only applicable to fast image analysis, but also is general
enouth to be applicable to a large class of the graph theoretic operation problems.

Key words SSSP problems, the replicated data algorithm, data parallel algorithm,

breadth —first —search—algorithm, speedup ratio.
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