unéptio 7162964

-] o o 9 3 : v o
asFoadrwudeyaidumsiszuianatuiugiueesaudiugieg nawanen
«a o 4 ar : 3 awv o [
NuUANSNeImaaTiazIud MmN sumaas iWudu aniumsanuiisuneadunis
Sy o @ ¥ =2 a 1 J 5 = ’q ¥ v o
Foedwudoyadsailufiauleedraumsnarwisdimguiuazmisdizgnald eonlsinums
Bosdrdudeyauvveynsy himwisnasuausinnudesnisiéfeyaldedruan
a o - o d’y o lJ o o a J 1 4 & a
dszdnEam ilesninilegiiuiideyaiivuralvgyunasisns unuausd s a1 Juna
a a ™ o P=} o o 9 aw ﬂy
waRanssihmslsssaranvuvumulsegna l9lumsiSsaddudoya aideil 14
° L) o o ad o . . Y- o 3y
A UBNITIT ISR LHUVYUINAI03T 11 INtin (Bitonic  Sort) VUILUUNTRGHADS laslY
3 o & =) o @ 9/ oo =Y :I’ ] a y
wasgumyudui le FennsGosdiwudeyanvuvuivasids lu Intdatiansoutiwan e
Tunmsiienaiiy 2 dau wuiRerdunisdssuanauuuvuii Tasna Tl As nanlslunis
v » 1 4 »
Yszurananvuvuutaznam g lunmsasdedeaisuvuvuiy Tuauiseiiseiinisimy
Yszansnmvsaamlfludasedeaisszninamilvdssulanalunisissedwunuuvuu
Py ' ° - a : Y] &
#2035 lu Iniin uozaamsldmizoanusi lumsinudeyandrdeusuluszuy Fuaue’ls 4
3% fie 1) 5thow (BS) 2) 3IB%diied (CEBS) 3) Iieadilied (SEBS) 4) Inmoadiiion
-y, ﬁdﬂ' L] -~ LY = 1] 3 J
(cseBs) lasmeadfusniiudsnidious PBuds douaesitnduduitinifiausiuly
9y 4
Inondinutil uennmiunnIidinangaiauidsamnduazuiasguniuuduii leuu
Ad o & A 9 -] a e
szuuigndmaesiieldlunisnaass Ssumon uaznmaajlvesauise Taouaasns
=4 = ndd’ S = :‘ d o E'4
nSsuioninauenasitidndronisilszdiuraninnan 1§lumsGoadrdudoyan
'Y a J o a a .
(Response Time) 8ATINIIINNYUYDINIINLT (Speedup) uazszansn I (Efficiency) 910HA
A W sda 2 ' ' ad tal a
MINARDIVUTSVURFAS TR NNYUIA 1 D49 8 Mislssuana (P) NUIMT IMLNaued
~ o a0 o o~ 3 o - P-3
wadiieaiindamsmuiuveniusudilndnstigaundun e 1.9, 3.3 uaz 7.8 lunsdl
oo ' ' @ ’ o @ P P v adda 1 a
Annumianlszuanamiiu 2, 4 nag 8 milsawday nazienfssuMsuiuIsnliegiay
! add oo ﬂ'" - =\ - -3 ) &Sed g L] 9/ -3 1 et ciet ot
nuIiFeadtivaniausiidszaninmaniIsliivastnisy 20% uazAn135adUI00

DUNBY 5%



ABSTRACT TE 162964

Sorting is one of the most common processing performed by computers in many
applications such as scientific and engineering applications. Sorting technique is very popular in
both the theoretical study and its widely utilized applications. However sequential sorting on large
data sets is very time consuming and cannot properly manage data, which have rapidly growth
rate. Hence parallel sorting has been introduced for such sorting applications. The purpose of
this research is to present “parallel Bitonic sorting” for the very large data sets on a cluster of PCs
by using MPI standard. Like any parallel processing, time complexity of the parallel Bitonic
sorting consists of both the parallel computation time and the parallel communication time. This
study focuses on the improvement of the communication time of the existing parallel. Bitonic
sorting and also the efficient used of the memory overhead. In particular, 4 strategies are
purposed: 1) the BS (Bitonic Sort) strategy, 2) the CEBS (Communication-Efficient Bitonic Sort)
strategy, 3) the SEBS (Space-Efficient Bitonic Sort) strategy and 4) the CSEBS (Communication-
Space Efficient Bitonic Sort) strategy. The first two methods are the existing ones, whereas the
last two strategies are introduced in this thesis. In order to measure system performance, all four
methods were developed by using C language and MPI standard on the cluster of PCs. In such
cluster environment, the system performance of new parallel Bitonic sorting (SEBS and CSEBS
strategies) and existing Bitonic sorting (BS and CEBS strategies) were compared in terms of
response time, speedup, and efficiency. On the cluster system of size up to 8 processors (P), the
experimental results showed that the CSEBS strategy yielded nearly ideal speedup, which were
1.9, 3.3 and 7.8 for P = 2, 4 and 8, respectively. In addition, the CSEBS method performed the
improved performance at least 20% over that of the original BS method and at least 5% over that

of the existing CEBS metliod.
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