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Abstract:  In order to solve massive data sort in digital library and dataware house, a new highly efficient
algorithm based on serpentine tape, named STESort (serpentine tape external sort), is provided in this paper. Taking
full advantage of the characteristics of serpentine tape, the STESort algorithm reduces the whole seek time on tapes
compared with traditional 2-way merge tape sort algorithm. Besides increasing the efficiency of tape sort, the
STESort algorithm prolongs the duration of tapes by reducing the times of tape header moving on tape surface. The
theoretical analysis and the experimental results show that the STESort algorithm is more efficient than the
traditional tape sort algorithms. The STESort is suitable for massive data sort.

Key words:  serpentine tape; massive data; tape sort algorithm; STESort (serpentine tape external sort)

i B AERFBIEREECET,EEMIEZTHIENIS PR A R ET A FOMEFEFANT —
P 5 264 Bh A HE /S Foik STESort(serpentine tape external sort). 5 4% 4649 2 342 7% 4 HE 5 FL ik 48 vk STESort J-i%
WY T HhA & A B B) STESort F-ik B AT #4069 2% STESort S ik £ 42 3 405 205 69 F) o 38 18, o Ak f Ak
A E 0 A5 B R BOIER T RE 6948 R K G IR 4T e 52 8 45 R R STESort Jk 4L T 4% 4o 6y Bl 45 S0k,
EOTHZTHRBEHS.

KR e R B B2 45 8 L HEA J% STESort(serpentine tape external sort)

FEESES: TP301 XERFRIRES: A

* Supported by the National Natural Science Foundation of China under Grant No.60273082 ([ 5 4 2k B} 22 %L 4); the National
High-Tech Research and Development Plan of China under Grant No.2001AA41541 ([E 5K 5 AR WFF0 & & o1 &l); the National Grand
Fundamental Research 973 Program of China under Grant No.G1999032704 (& 5% T i FErbii 57 & i MK (973))

FE—EEEN: FEH950—), 5, BIRTLG IRIEN B, 114 T, 32 TR U B 1 R G BAR JFAT UM R R,

© e

http:/ www. jos. org. cn




ZEY FOATRABT O EZIIENS X 29

Wt 5 1 208 B AR RIS B AR A T T 10" 74 J50 i 0 (1 U 0 P L 4 o g 52 o 2 Y+ 5 L
B . AR A A it 2R 8 R A L (L A i ¥ s P BRAS T 8R4 A LUK 32 TR e, B 22 % ] U0
IEPENL S T L PR OR AT IS A5 5 R vy 50 %) v 25 2 ZPUR0 8 0 i) BT e H 770 PO B ik o W 0 I sk
I — T R VLR S  aRE F MEE.20 AL 60 (EAKHN 70 4EAA), Knuth 76 (FRIF &R ZIAR)
503 B REE T T 2 A KB a T B HR e S, DR A SR EAT T VRN R R ML RE L N B
U, 1 AR 22 W00 9 38 T U 0F 0 e 00 1 s 02 L 3 S o e 8 00 1 P S0 P 5 b SR [2)48 1 T Bk
RNV W i A B 1 7 SR SCHR[3~T188 T — R B AT Wl A B HF P 5000 SCHR[ 717 e 3 T — 2
T ate AR o LA LR BT SRR AR 5 2 B VA R SAAE 22 A PR B EAT T ORAT AL,

WA B A TR B Jo i B Rty 1) ) AR RN A JBURY 1 A e iy AR AT AR R AN T e A% e iy 45
N ARG, AN TR RGEE L E 2 AT IR 4,186 G T Knuth $8 056 T 20 DK 5l 4% 10 il oy ol 17 85
5 BUACHE T BOR A 8, N SOA 25 18 JA 1 A B2 1 e 505 R A T LD R ity 9 ) i 5 G HE P #3473
R e 2 o P P, P PP e 2R R ) 2t S T K- U O P (KB KT 2) A% R e SR A IR 2D 1 5 47
ISP 1), 6 B2 v T e IR e SE00% 280 3 0 ) I, 2 o DB 8, S T i 8 PR iy AR SRR L 1) e A0 Y SEVE AR
e T8 f o A0 HE R 5092 STESort(serpentine tape external sort).STESort vkt TR 2K PiE . 4 FE. Web %L
P IR A5 AU B0 AR 40 b ) g O A B A A R LA S B S AL, A v R R R S BOR I IF AT R
G2

1 WAHEREZEERS

e U A SRy 15 5 e 6, D D 5 A7 I 1)K, — T T MR AL SRS £ ik A0 B 2% 0 B3 J LA, AT UR
A5 AE Ay ¥ ek B P EERATL A7 i B4, TR 1) Eh BT P e 25— 28 e (. s AR W A TS 1) S 7 1 5 4
P EE WA AT WS AN, S BRI R R R Sk 05 8 YR S AN S TR AN EE . I R £
BT AT HEE S 58 AR e B s v R Sk T DA R 2 T R Y 1) 5 8 T T b A 1 s ) A9 T, 2 Sk A A
55 0 WA, ZEUT ) 1) H AR U BEAE 28 2 I b A% 8 AR A BOR T EE0 T 025 Sk 200 55 0 Wb . 28 1 WIE, 4
FUTKER 2 AN I TF AR5 ) A0 R o B 0 Sk AR AR 0 MG AR I B B 25 2 AR, W 1 Sk
IR VAP PN o

2 WeBEEINEFRE

W R A7 SR HE P 3% STESort FYHRAT 70 b A B 58 1 AN Bk A HE P B B, RIDRE B e 1 ol #2 A7 K
NI BN N AFEAT WAFHE RS T 1 A e IR ST HE e B & B ) Al fE e R g 3 2 ANE B A JRRT B
Kede R Rty B HE PP BB IR B 28 A 1y Bl SO
2.1 AHFME

WE R A I G R S MEECER S =2° ¢ AIEAEH0 b 872 AN IE 05 ARG Sk B v e (4 75
WS AT V5 ), R A T 1 S 2415 55 S 14 S/2 A Bl 7 9 A vty J8 8 ity Sk 1405 TR0 AT U5 T R 089 S 1) B S 4.

5 A HERP BT B R 45 HR e e B0 SCPE F A% RN A7 G2 b DR/ 73 BEESE N AE JEAT POAT HE P AERE A 52 o X
O 2 A e B84 P B HE P B diskorun. 24 14 22 vh D53 LR U P #EAE 2 B UAJF diskmerge 17, 4 4
X T diskrun & AN HETF B taperun,s B AU REAT 1 — AN RGE bR S IXAN SR, HE T
(K Ho e A8 28 1oL A HR 7 0 1 AT e BUS [P Rty h .

WHERP B BRI

FARHE R 1 ke Bt SO SL R/ NN /N T By B | T

Ty A R WA A TBURs HE P S Fs

Ty e R RS 0 2 D0 25 1 B

KARER K-# A 5F i [R) N 3EA T VA 9F (9 e BUR AN 4

© HHEREBAAIGUT http:/ www. jos. org. cn



30 Journal of Software #AFF I 2003,14(1)

M:A] AT A TR D

D W ], Dz{i1ﬁu;
2|7 8

m: m=[N/M], n: n=[N/D].

(1) Track=0;

(2) FOR i=1 TO m DO

(3) M T, 8 M OK/NWEAR YR A A7, QuickSort P HEF AT HE T

4) HEF 45 B % diskrun,'5 B WAL G210 X D;

(5) IF f#ZEsIX D B3 THEN

©) VA diskmerge 5 44 B4R 00 X 1 TTAT diskrun 436 taperun;
@ ¥ taperun BN T, 13 Track Wiid;

) Track=Track+1;

(9)  ENDIF

(10) ENDFOR
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STESort 8745 CPU W i)\ Rt @7« WEs 1O Ry i X 4 A5 1,5 e B RE 2 8% U5 F Sk i B e
OIFTEE WL 1T LB B AL GE 2 BRI HE e S e Bl AR ORI s B &2 WA 2 A . BRI 170 DA
Aty B (i) 349 Bl 35 3% X IR B 1 K o 394 STESort 5735 AR M Bl 25 20 o2 2 2k ME 3 K T 38 & 1 i 8 50 10
Her.

Table 1 Theoretic analysis and comparison between two algorithms

R IR BIS HT LEAL

Algorithms CPU time Tape locate Tape I/O Tape switch time
N
2-Way merge tape sort O(Nlog, N) O(N?) O[Nlogz BJ O(N?)
STESort O(N log, N) O(N) O(N) Constant
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(a) Execute time (b) Execute time improving rate
(a) AT (b) FAAT IR 7] g 3 26

Fig.1 Comparison of execute time between two algorithms
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Fig.2 Comparison of tape locate time between two algorithms
2 PIRPESER I RN 2 A I TR LR
250000 0.7

200000 - /-//
150000

¥

_ g2 06
2 Soos| /W
§ /-/ § 0.4
) N
= 100000 'g 03 1 /
E /'/./ /./0/’/./’ = 02 F
Q
50000 M E 0.1
0 I 0
2 4 6 8 10 12 14 16 18 20 22 2 4 6 8 10 12 14 16 18 20 22
Data (GB) Data (GB)
—— STESort —=— 2-Way merge
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Fig.3 Comparison of tape I/0 time between two algorithms
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