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Abstract:
proposes an effective sorting algorithm called XPSort for XML document. XPSort exploits multi-core CPU to parallelize the execu-

A fundamental problem in XML data handling is hierarchical data sorting. This paper focuses on this problem and

tions of the mutually independent tasks generated by scanning the XML document; and effectively reduces disk 1/Os through data
compression, single temporary-file storage and avoidance of tree-matching. XPSort overcomes the issues of inefficient space utiliza-
tion, large number of random I/Os and inability to handle right-deep tree in NEXSORT, and avoids data redundancy and large disk
I/0 costs in HERMES. Extensive experiments on XML documents with different characteristics show that XPSort outperforms other

existing sorting algorithms.
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EEREl= SSS WA R NI TR by NS N 9 =R 5 e N

SCALE 5% 2000.
F1 XMLEMBRESH
S8 ekl
MAX _ NUM-JC A4 EBR XML SO 2 & TR L
MAX _ DEPTH- 3B I FR XML SCAS 1 e R IR
DWN_ RATE- & K % XML JG 2 I B ARS8 1K A AR
TXT_ LEN- 3304 K Ji XML JC 3 SCAS 144 BE

MULTI_ VAL- 5 H B34 £ 1

5.1 BUBER

XML SCES 0 R B W B R SO K 4
PR HERF Sk S AN TR A R . A A AN TR R 1)
XML SCRS, A 1405 T XML A= ia% . XML A g8 % 5%
J7 05 A XML JT %, I8 B —A4 XML JC & FEALA 1K
RS BT S B R B Al AR XML A A 1) AT
TS ENR 1w, Hod s 5500 B R A (20,40 ] 2 (8]
B 43 A, AR B S XML SCAY A7 26 35 20 5 K b
FE BT A5, 1 5 R R DL 0.001 B A SR 48 K MULTI
VAL %, T AAE A B XML SRS rF =15 i A o R i 1
4 40 * MULTI_ VAL. XML SCE4HLAR [ R i MAX_ NUM
Pt A R XML SCRY AN 2 Fis .
5.2 XML XXHEMERIEZ0m

ARS8 H, XPSort, HERMES . NEXSORT 7E HF 5 10 a]
B A N AER /N R 100MB, 10 ZE4E K /N 4KB, 43 51 %k
#2(a) ~ (b)) FRFAL (10 ~ 120 x 10°) (A [F]F-1
Ji3 H BE (60, 600) [ XML SCEY 25 58 FoE g, AH I 45 4 4n

53 H RS K MULTL. VAL %
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Bl 4(a) ~ (b) 7. Al A, G SCRYRLARE 1 38 i , XPSort
[P BE A T HERMES A1 NEXSORT. 76 € 4 (o), X
10 x 10° AIGE B XML 3CFY , HERMES ,NEXSORT [ 1 []
J& XPSort ) 1.5 ~ 3.5 £i5; 24 SCRY HLAL % i 21 80 x 10°
i, HERMES \NEXSORT [ Bsf [i1] /& XPSort 1) 1.6 ~ 2.9 £i%.
R2 XML XY R XHYHFE
(a)MAX_DEPTH = 6, DWN_ RATE = 0.999, TXT _ LEN = 20,
MULTI_ VAL = 1000

JCE N (million) AR/ (MB) -2
10 243 56
20 487 59
40 974 60
60 1454 61
80 1945 59
120 2918 60

(b)MAX_DEPTH = 6, DWN_ RATE = 0.999, TXT _ LEN = 20,
MULTI _ VAL = 20000

JCE MY (million) AER/IN(MB) P25
10 242 533
20 483 576
40 967 671
60 1443 639
80 1935 669
120 2908 548

2400
—%— XPSort :
% 600l —° HERMES
g —a— NEXSORT
[
800}
0 1 1l 1l 1
0 20 40 60 80 100 120
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(a) P35 b H B h 60 FRI SCAY
2400
—%— XPSort
—o— HERMES 3
., 8001+ NEXSORT
3
E
=800

0 4|0 85 120
Input Size (x10)
() T35 s HH BE A 60011 3RS
El4 XMLICH R HE P BRI S e

A AT NEXSORT, XPSort 53 A () XML JC & H 1%
A AT, TS 2 P B HE A T, 4 2 T B AR
FAAESF I 5 DA RO 500 HE A A XML 49 8 g 1 F
B 5 5341, XPSort 7 PIAF2S AN JE 1A BN A7, 24 A7

23 [A] AR, T U R A7 B AME L TR BB TR R,
T 9/ HE P 39 ) %o s 45 1 D ) VR

HERMES R F & 4 b 510 7 sCHE 38 HEP B B
AT A A Lo T AR DX XY A AT R RN AT
S L AT R PRIE B RO T A AR A R T O S i
IR Y it 07 5 B9 1 . HERMES B 1) S 7
PRAE—BR N XML AR 5 00707 A 1 18 7 910, ik AR
L2 a2 R ELRA BT T T, 23
IMEAFTEREZ B TUARTT 1, AN I T #8523 18], i L
BT 10 R AN, A T AW S A R B AR R SC AR
PR AT R 2 Al — 19 45, HERMES 583 26 250 K 5
A XML JC R IS A0— M —FR R AT CIN7E SCRY b i o
R BN T REALIERS , LS8 V0 L KA T HER-
MES, XPSort T} 75 2 3 bt 26 17 fi 4 , AN75 24 51> XML
TG 53 FCME —FR R AT, 76 N A7 25 (B AN J2 B A DR A7 58 42
R RSN, e KRR B bk /D T R 0 4% . BT A, XP-
Sort tt HERMES E. A5 941l RE .

FIEh , 2L TR R BRI B SC A4 A5 5 W A ff XPSort 14
BEHL T NEXSORT HI HERMES.

5.3 WIEEZEEIR N

T A R AR TAE R R n (< WA H) SR
S FLAZ B XPSort £ RE 2 . T 1O 15 ] & —
FER, LS Geia s, R T i 2 R 45 R, s ot
XFERAY ] 22 B, R4 CPU BB HEFFIHR] . SR 5 (i
XPSort( n) FRLEEECH n. 24 n =18, XPSort il N H 1T
Herp B Seguh, nT N K/ 100MB, HEF X4 2
2 2(a) My XML SCRY, 251 & 5 s . XF T 80 x 10° 4~
JGER BSOS, XPSort (1) i HE 7 B[] /2 XPSort (4) 1Y 3.1
fix.

Fifi 2 SCRY IR (R 18 1, 22 26 XPSort () 1 HE P 1
AEOL T B4 A XPSort(1) . LR & Z 28 FE XPSort(n ) fig
WA SR I HE R s S HE P AR R 2 S A
[ R, DTG 46 %8 T XPSort B (1 HE 3 B[] . 1 5 28
XPSort( 1) Y SCRS 485 A1 55 S HE P S SR AT AT Y, B
HWA EE N R R, TR A 2

F—J5 T, T 170 BRI, SCREF O (HEP AT 55
FEAE ) I /NF CPU X M HE P R, Bk N2 T

80

—o— XPSort(4)
60 —&— XPSort(2)

—%— XPSort(1)
40

201

Time(CPU only)/s

0 I !
0 40 80 120

Input Size (x10)

Bl5 YrEgon s R s R
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LR T TAERS . — DR T SO B, =AY
12555 o0 — KRR HITHE P B E. I, ZE K 5, XPSort
(2) 1 XPSort(4) HE 7 B (8] To B J 22 5
5.4 MRUKREEHIFEZM

g 2 PRI AR 5 W %F XPSort ISR, XF 2% 2(a)
HOXML SCRS 4R, B AT LA T XPSort £ FH 1t £k 5 W i
155 [V FNEHA]_E A ARk . 25 SR A& 6 ~ 8 IR .

(1) B0CHE .48 79 5 M

&l 6 B XPSort >R F i 45 S W& J5 A6 HEF rh o 2B 1
i B 5B o 5% s T 5/ g st HC I P B ] B/
DL 7. 4 RS 1 AN T AACE S 2 AT
LS SRAREE D80 T AR T FE S T 1 A4 2 ), 42
T+ T HEFFHERE . X 80 x 10° ASJCZ ) XML L4 (1.9GB)
HEFE B, N SR FH R 45 5K B 49 XPSort 77 A= 4 I B SC 4K
/A 2.6GB, HEFFHE] Ry 8025 5 5 I HE 47 W 5, ife Bf SC
RN 1.8GB, HEIF B[]y 687s, il J5 820 T 30% (1)
2 AT T 14% PERE.

%1000

5

E 4L —+—XPSort

S ——FaomEs

- JE] S——

g 2r
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=1 . |

0 40 80 120
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Bl6 AhAbsRmext = ] K ik

(2) BRLI B SCA S W 114 5 1)

XPSort 2R FHBLI B S 58 W% I 7™ A5 B /N 14 1 B S
5, W 6; i kAR bERE st in il 7 B . SR £
i B SCA SR W A L, B BT AT 748 PR A7 31— i B S
AR £ 5 L PG AR AR TN s, S ALY
(7 R A 55 A1, BRI B SC A 5 s 34 ATk 6 %ok 22 1 I s
SCURRAES I8 , 0 2 T Ji ROC A SO 5256 v, XF
80 x 10° JCE (1 XML TR HEF B, 25 [ AM 75 H 40
T3 BRSPS B SO SR e R sk 1 A
I BsF SC A, o5 ARG S as 18]k 1.8GB, HEFF ) A] A 687s; %5

x1000
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~ 8 ——ETCHPRAL
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o -”’/

0 40 80 120
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B7 R4S XT i A B4
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5154s, J2 Ll B SCAF SRS 1Y) 7.5 A%

(3) FH A A A A A 5 s 11 52

AZE ARG AL s XPSort PEREFS 2 1 48 K42
Th, % 80 x 10° ASIC K B XML SCRY 5256 45 51 LK 7, fd
FHAH PRS2 0 Ak S W AT S5 O HEF B TRI A 22 10.7 £

(4) BES EA7- SR W 1A 5

I IREE 10 Z2AE 1 K/ (0K ~ 12K) % ZEX%T XPSort
FIRE I, SERG 25 AN R 8 B . ZEXT TR AN EUE: 80 x 10°
f) XML SCRYHESP B, ZEA S B A OL T, BRIk
B2 E MBI AR TS H U G, K 10 B
ML R) , ™ B 5 i HE PP Pk RE , U IS Y XPSort B[] S22
4KB AT R 3.77 £i5 ALEM RS BT,
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R s XML B 1922 A% XPSort 11 BE 2 RN K

6 ZEFRIE

AR SCHR ) XML SRS SN I AT HE T 35325 XPSort /&
X} NEXSORT 5 HERMES 2k i, ‘& e ik T~ NEXSORT.
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