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Abstract:  Sorting is an important operation of transaction processing. It is a relatively mature field, as many
algorithms for memory sorting, disk sorting and parallel sorting have come forth in the past decades. In this paper,
the sorting algorithm is studied from a thoroughly different standpoint, and the THSORT (Tsinghua SORT), a
parallel sorting algorithm on a single computer, is brought forward. THSORT uses several processes to control
different components of a computer, which enables the data input, sorting and output to be run concurrently, and
thus greatly enhances the parallelism and efficiency of the hardware. Experimental results based on a computer with
two RAIDs (redundant array of inexpensive disks) indicate that THSORT has almost doubled the performance of
NTSORT (new technology SORT), a famous sorting program. Moreover, THSORT has won the 2002 PennySort
competition and is still holding the world record in the Daytona category.
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Read block BB N, B A B RO B BORWT B N=nB), Wik
s TS B FE T o8 SR 1)) 1(B), Hh 32 A B0 B (read block) HEFF e
Read block (sort block). TR AZHE B (write block)iX 3 A5 B I 75 (1) s ] P o X =2
s BIRE B RS BIEAE 1,(B),4,(B),t(B). 1 e FUT) HA AR SR AT Ab 3,
More blocks... B LA F 1 3 A0 B AT AT (T 1 %), I8 4 AR A
Fig.1 Single process sorting 1(B)= 1,(B)+ t.(B) +1,(B),
bR DL T 5 A AR I 0 15 0 2 0 B T4

To(B)=nty(B)=n[tB)+ t(B)+t,(B)].
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XA A CPU % iEAR /b, 7T LU Sort Block HATIEAT. A b, AT AT LA 1 SR B R L HAT HE e S ok 3

hF LR 3 PR (block) B & & AN A2 B, BV AE [A] — I 1] 3 [ I 32 47 1 75 4 Read Block(E{#& Sort
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Fig.2 PT graph for n=3
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Fig.3 Parallel sorting of three processes
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K AN S 2R 5005, 10 /O 1 N 1) TR 0 55 408 i R 2R PR QR L AT A, B /I, T(B)FERT L T(B)F T,(B)
D AE B YRR, T(B)FRERD I LA 22 Tl T(B)YRI T,.(B).

FEAEA AR H Sort Block, HA1 R Al PR HE 3> 83030k, 76 5 B0 BE AL HE 71 I 45 00 13X — 309k 09 1 38 1 Tl 52
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PR T (GNU C)BE S HR A% 1) S PR 11 i B 45 4
1.2 ZEJAHF
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4 JiR).

Temporary file n —p» —> Queue 7
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. Write
Read Write
to
process process
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Temporary file 1 —P —P Queue 1

\ J

Fig.4 Merging process
K4 HIFRAE
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2.1 FEHERE

THSORT K- 5 PR A0 B L2 1.
Table 1 Hardware configuration of THSORT testing platform
% 1 THSORT JI 1 &5 () B R 1C %

Mainboard Abit KR7A-RAID(with HPT 372)
CPU AMD ATHLON XP1700+
Hard Disk IBM 40GB HDD ATA100 IDE 7200RPM X 4
Memory KINGMAX PC2100 256MB DDR SDRAM X2

FAT TR 4 PR PP AL A CE R AB PR B 21, b A 2 RS R 5 Ak B0 M e 2441 A3 0405 B
L B % B B A A 2 58 1L I BT At 20 W e i 3 e A ) e 5 5 SR A RS A5 DA R I HEAT FE SRS 1
B BE 2 UeHlE 7 i, N A ARG RE A S th 0« B HER Se B BN B AL RESE PR 7E A2 2 B BOR IR HE) T
N B ARG BEF B A P B e AT H 9 RIE IS BN A 4LRERLBES .
2.2 EFXIIAAR

AR T Windows 5 Linux (1) /O 33, & BLAE 1/0 3B b R 2 5 3 41), Linux B AT 8K A 35, IR ik
THSORT J&4&F Linux SZILIH.

7 Linux ¥ 88T f F R 48 VIPC (1773, T e — YO0 A A (FE BRS04 500M 7-75), 41 20 AN gh 2 o 3t
{f /.t F Linux 1) Write Buffer 752 i F— & I W A7, T AR B T P AEFBREVE SL = N A7

TERR T 10 9 5 I AR o AR AL A8 (0 10 3, 75 U 3 43 Yk 7 S i i — B KO A5 g — BR  HE Y S
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Fig.5 THSORT vs. NTSORT in performance
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Fl—35E M CPU #EJR(—M N 10% L ). ERRFIBAT I FR rp AT S 2],CPU FEA [ 23 (4718 /8, 1X 3] CPU
FE— T b 7 R BRI AR SO 5 — 7 THT 6 T ol A 2 (0 ) P 2 L e 7 0 1.

(2) 1 ALRERL B 5 IR 20 525 3 e ALK PR 1 . S B b, 7 AL B 9 (0 i S R R e 2 AT R R 13
PR ABAR 3 B B IF 58 A 0 [R5, 30 4 — 5 22 B 10 3 R b A A 3 AR 1180 JR0 B 9 8 ol 110, 1L IS 25 1 AP 4 A 11 o
J&& IR0 1 Bk 23 AN W4 v X AR P (R B e 5 TR B BRI & T

AT IR R EAE R 780G T — g B 1 B A, 19 I3l 32 A7) e oA 38037 T o A7 1R 8 1 1) %3 Ui B
ABEIEAC LS RS e o R LB e .

3 & i

THSORT #7873 Hu A T T vF SEHLIK) 2 SERE AR, TR KA L T R AT HE R i s (R I 1] 22 BERE 1 A2 85
11 VO M3 55 HERAG URD BEAT AT A AT T 50K R K B, KRR 1 Sk 18R ARSI IR 73 Bk
HEF rb A R DR HE Y, 10 7 22 3 U 5 P v A M HE P 3 PR AE S BT E R ST B (AR I TR AR B
A AR 77 i (1. di i AT 4 i 7 AR SR 0 S B F AT UK, 15 2 1 ARG (K 45 R IR 21 T W B 20K AR SR 1Y
SCHLHR 20 A5 A U U 5 I DU BEAT SR I LA MU AT 2 5 3B B, LA FS 70 A RE A A R .
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