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#1 'BIHT BUBBLE-SORT fhftiig
BUBBLE-SORT(A)

for i «— 1to Length[ A ]
do forj < Length[ A7 decline to i +1
do if A[j]<A[j-1]
then change A[j]<>A[j-1]
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HIREN 0(1),
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W L 512 068 3 P08 43 500 43 S A T DG HE T |

P HE 7 ) P A0S FH ok 7 QUICKSORT %, B
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2 P HEF QUICKSORT HhCAS
QUICKSORT(A,m,n)

if m<n
then k«—PARTITION(A,m,n)
QUICKSORT(A,m,k-1)
QUICKSORT (A, k+1,n)
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PARTITION(A,m,n)
p—A[n]

i«-m-1
for j«—m to n-1
do if A[j]<p
then i«—i+1
change A[i]<A[j]
change A[i+1]<>A[n]

return i+1
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MERGE-SORT(A,p,r)

SORT ThftAY

if p<r
then g<[ (p+r)/2]
MERGE-SORT(4,p,q)
MERGE-SORT(A,q+1,r)
MERGE(A,p,q,r)
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MERGE(A,p,q,r)

my <—q-p+1
my <=4
create arrays L[ 1. .m,+1] and R[1..my+1]
for i«—1 to m,
do L[ i]«—A[ p+i-1]
for j«—1 to m,
do R[j]«Al q+f]
Llm +1]«o0
R[my+1]«o0

i«—1 and j«1

for k«<—p tor
do if L[ i]<R[j]
then A[k]«L[i]
i+l
else A[k]«R[/]
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%6 HEHEF COUNTING-SORT Th{tA%
COUNTING-SORT(A,B,m)
for i<—0 to m
do C[i]«0
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for j«—1 to length[ A ]
do CLA[j]]—CLA[j]]+1
for i«—1 tom
do C[i]«C[i]+C[i-1]
for j—length[ A] decline to 1
do BLC[A[j]]]—A[j]
CLA[j]]—CTA[j]]-1
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#£7  HEPEHEF SELECT-SORT £hLHY
SELECT-SORT(A)

for i<—1 to n—1
min<«—i
for j«—i+1 to n
if A[ min]>A[j]
min<—j

change A[ min]<>A[{]
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MPI & 74 OpenMP & 24 &
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B 41 52 2 25 A 5 44 B 41 5 2 25 [ L 4
B o), o(1) o) o(1)
e T Sollog, ) 41y o(log, ") Sollog ) o(log, ")
A5 HEF? %o(log2 Y v, 0(4n) %U(logz any o(n)
HEET o(%+k) +1, n+o(k) o(%w) n+o(k)
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[P R RRLAR ERIak: 352 e FIHET T PEREHE?
500 0.000430 0.000110 0.000307 0. 000590 0. 000325
600 0. 000608 0.000135 0.000310 0.000857 0.000491
800 0.001091 0.000179 0.000318 0.001452 0.000778
1000 0.001738 0.000277 0.000477 0.002303 0.001194
2000 0.006887 0.000472 0.004073 0.009323 0. 004625
3000 0.018604 0. 000827 0.009227 0.021263 0.010665
5000 0.057591 0.001395 0.024438 0. 058007 0.028841
8000 0.151706 0.002766 0.056884 0. 150195 0.072020
10000 0.258281 0.003022 0.094427 0.233305 0.114324
20000 1.044404 0.006019 0.351667 0.923614 0.450561
40000 3.000100 0.014038 1.397308 3.615806 1.798134
60000 9.424736 0.022615 3.394806 8.299873 4. 185109
80000 15.01425 0. 029955 6.037460 14.793053 7.309446
100000 24.99657 0.037942 8.890831 23. 879600 11.62813
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500 0.000109 0. 000053 0.000077 0.000367 0. 000242
600 0.000158 0.000077 0.000093 0.000458 0.000318
800 0.000352 0.00091 0.000105 0.000793 0. 000528
1000 0.000554 0.000101 0.000129 0.001144 0. 000759
2000 0.002020 0.000326 0. 000440 0. 004360 0.002710
3000 0. 004665 0.000456 0.000436 0. 006864 0.004557
5000 0.018103 0. 000726 0.000755 0.015963 0.010144
8000 0.041023 0.000911 0.000926 0.041912 0.023613

10000 0. 068796 0.001154 0.001157 0. 063230 0.035754

20000 0. 286440 0. 002369 0.002232 0.256258 0. 120995

40000 0.817791 0.005011 0.004577 1.067099 0.496031

60000 2.388759 0.007635 0.007312 2.387043 1.130751
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100000 7.345683 0.012040 2.502607 5.847106 2.962288
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The Performance Analysis of Sorting Algorithms based on MPI and OpenMP

WANG Shuai,

YU Xin,

HE Jia

(College of Computer Science and Technology, Chengdu University of Information Technology, Chengdu 610225 ,China)

Abstract ; Sorting is an important operation of designing a computer program. lis performance usually determines the

quality of the whole program. This paper carries out parallel optimization of five common sorting algorithms, including

quick sort, bubble sort, merge sort, counting sort and select sort, based on the MPI ( Message Passing Interface) and

OpenMP ( Open Multi-Processing) parallel programming environment. The pros and cons using MPI and OpenMP are an-

alyzed, and the performances including speedup and overhead are compared. The purpose of this paper is to lay the

foundation for designing more efficient parallel sorting programs.
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