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Memory efficient and scalable merge sort argolithm

TAKAHISA NAKAZAWAL®)  KENJIRO TAURAL-P)

Abstract: Recently,the importance of parallel performance has increased. However, quick sort which is a
typical sorting algorithms does not have parallel performance much because of the length of the critical path
of sequential execution. On the other hand, in sorting of large-scale data, as for Cilk sort and Sampling
which are sorting algorithms with high parallel performance, a lot of temporary memories are needed. In
this study, we propose ‘Saw sort‘ which is made based on the bitonic sort which is one of measure sorting
algorithms with high performance in parallelization and memorry efficient. Saw sorting aims at reduction of
the processings to the serial computational complexity and the almost sorted array which were the faults of

bitonic sort, attains in the processing to the data of the size about cache.
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void saw sort(int start, int length){
if(length > 1){
int m = length/2;
saw sort(0,m);
saw sort(m,length);
saw merge(0,length); }

}
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BAEMNICE S N BTN DTEIRTH 5. fifric ko
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%D flagic k->T, 22DV —loUlnH%2 5% %
LT, BT REEZDOMBELZRBE R LICIRET S 2 &
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ODEERN, G LD ET, KT oA TICBITT 5
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void saw merge(int start, int length,int flag){
if(length>1){
int m = length/2;
int swapt = 0; //swap T X Z[H[#
[/ AT bR b /R EE DL T D%z BT, BLE2
B AHITE D Do, 2 DfEEE JE
for(int i = 0; i < length-flag; ++i){
if (items[start+m-1-i] > items[start+fag+i]){
swap(items[start+m-1-i],items|start+fag+i]);
swapt—+-;
}
}
/01 2 $EINC T % T & D HE
for(int i = 0; i < (flag-m)/2; ++i){
swap(items[start+m-i],items|[start+flag-1-i]);
}
J/R 4 4 B4Ry &2 $EAIC
for(int i = 0; i < swapt/2; ++i){
swap(items[start+m-swapt-i],items[start+m-1-i]);
}
J/BR 4 5T TRy & §EAIIC
for(int i = 0; i < (flag-m+swapt)/2; ++i){
swap(items[start+m+i],items[start-+flag+swapt-
1-i]);
}
int left = m-swapt;
int right = flag+swapt-m;
saw merge(0,n,left);
saw merge(m,n,right); }

}
N J
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v — R EEOREEZFAL T, #7151 %E 2D DS
I3 ZOBEHOFREAMEIE O(n) 7228, )KiE
BT LOICBREHEBIZ 250 Lo TLES. 7Y
TAANNAFENML RS DD, T at 25 p 3EFIE
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BREOIET. LL, 20— B 7 ) F 4 AN T
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FIENFRL E-oTWVBERBICEWT, ZOREL2ET 2
ZEDERIIHEVENLEEZ B, T/, BEOTHFEOH
LIZE A — 3=~y FHMImEHR .

20, TREn/20 2DV = illoe—2 ) ZE
S n O—RHE S Z H U, FHIfNa<w—Y Y —Fic k-
TOM) DBIETHRT T2 LKL -0, HDEEHm
Z A 728D =%, T 70t ZCHER L Tnik
REZ m OFEZH> RN AR —Y 2fTHIFE L.

mIZIZERDEZI n T LTINS WEEZRET 5
ET, XEVMHHBICHERZREL 2 5 2 LIRS, mElhs
HHETH 5.

¥ 7z bitonic sort 13—V — P R—RATH % /- DHH
BRPNCR I 112k 3 £ THE%EITH D, ¥ A7 R H
RIFENH L DA —N—~y FZFRL T TaRI AT
BonTwsaRKETER, ~EDEIZTH->%674 v 7
V= zfrot.
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BIGIHERIX O(n(logn)?) TH 225, Y — P TIEEZI m
DT ClEliglvkae 2 JEAR L 7o @i BR 7V Y A L%
FAWZHIZK D, TG4 O(nlogn) TH - v — DRl
Hi% O(n(logn —logm) +m) IZF THRRT 2 Z & A5H]
HBETH2.

—HT, ZMFHEEE LT e A B p BT prm 72
OB DRI NI L 72 5.

m%zZRELT I LT, BEOBERGFED O(nlogn)
IZIEDWBTW» =75 T, A —IFEEDY O(n) 198K 7%
2L —FA7DHET B EBTD 5. m IMERITRE
R 2 7200, FEEITIZTHERE T, P O—IpiEz Hv 5
2 THRE C EELDHRET D 5.

3.6 &B7IITUXLEDHRELER

2.1 ffi oz, WHIERBICETE & 2 2 HHEE FH ALY —
ML CEEDYD, 1 %5 0y —ME7VY T4
ANRADKRE & EMFHRED D & I & Fhfi 2 7z ET,
HHBREOBRKGIHEREDOHIR E YV — FHINDIRE %3 L
TWVBR I EBTD5.

4. FHEEER

TN CH+2EoTTo . T/, WHHLEITHIERD 7
A 77 V123, MassiveThreads[12] & F\WTHEZ T 7.
FEREREIE Intel(R) Xeon(R) CPU E7540 @ 2.00GHz %
Yl 24 a7 RO Y TCiTo . ERIIREFETH 29
Y — b DAl HHEESR E LT Wb R T o7 0 A4 v 7Y —
b, RFEM 2SS — b TH S Cilk sort, Z L THRE
FIEDIL & % o 7= bitonic sort DWEZIT> 7. £ ,int Tl
DEZ 22 ORI ZFHL, 75250y —T4 7L,
BRICY — b I8 o 2 2 o fEicii 100 o—RkELE %
MR T XY — P SINFINDY —F 4 v 72T %2
TEELEBEL D6 Z0ZND0 7N TY AL T3 HO
FEITOVHRREFAX ) BE2HE L. o, BR~—
PADYIDFEZF 2B o E L. 7V LHNCNT B
Mz, K7ic, XY HERAEZK 812, 1ZIFY — F I/l
~NOWRER 9 ICRT. BB 77Tl REFETH S
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