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Abstract
parallel mode based on XSLT Stylesheet partitioning was proposed, The related topics were discussed including:1) how

Based on the exploration of current research of XSLT acceleration,a new method to transform XML data in

to obtain the independent transform units which can be executed concurrently without affecting each other, 2) what is
the proper number of parallel tasks according to the underlying platform being used and how to balance their workload,
3)how to merge the individual intermediate results correctly. The proposed method was applied into the real project,

i. e. the Open XML-UQF document format translation project,achieving fairly good result. This research is significant

to the improvement of XML transform performance under parallel processing environment,
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1 R

XSLT(eXtensible Stylesheet Language Transformation)
2 XML i SR MERLEPHRBER. BEKX
BB BRI R HUBIR S 20 BE 1 A, XSLT Mtk
BESET AMIEENEW, ZMER XSLT HHEENTE
He#e . 40 Dong #1 Bailey 32 i) XSLT AR 8BS
T LR SRR A B b IR B BRAR ™Y ; Wong #l Gertz $2
#ixt XPath RiERM R T7 BB 15 By DTD R iE#H XPath
BIZ W E™) ; Dong I Bailey # H#AR LB b ik, LAY
45 XSLT @ 8% T B BLAR A 8]0 ; Mizumoto 24 T 2 IR
P XML BB EN T W&, B AR E T XS
XML ¥4 #4754 m 7 20, BIZE R XML | BERY R [R)
RRTEERR REHEREERE PR LA, H
H AR UTR B TR BB R 80 7 R = ) AR DT A
BB RAGER IR . BRBIM B PRI RENEER
MEM XSLT #XRTREREXRRNAREHL L, R T —

ZHT B #:2015-02-15 3&1& H#:2015-05-26

R LU AR R B D A0 T 4 R B e R DAL T 35, A
3 XSLT WHBHES AR R ENHEFRE T —FE
F DID i) XPath B#MRAITEE, HRH—FFH XPath
AshpLA DTD #% B Sl RBLUEH, - F T XPath AbH A3
HBATRRES,

bR 07k EEE R E M R BB R G R, TR
#E—MIEL TX XSLT ERH R ME I . XPath 2
WA B EE R U & 4 XPath KX B TR B
RERPBERE, R AREHER T HRFEEORE, B
X IT M [ XPath 32X N py 4k, BRIN B 8977 3% 2 T 1)
FEFHRAEN, Y XML REENERERE 700 B, X
FO7 T BRI T R BUR B R IR . Dong A1 Bailey 977
HEEEH RS S m KRR KRN, T E—ERE
bW ETTH B (BRSO B AE 3 — Lt E] .

BT EFHARR XSLT K5 #tEEE , Chen Ml Chu 2 T
FIAZRBAERER XSLT BHRnrEl, KAk R
B A AR AT RO R R 4 R I B B R R BUR R

22303240 50 R R S R A ] BA R 1R 5 UM ER Mk 52 B 1213 B (IDHT20130519) %8 8

F F(1964—), H, 1+ . HE, FERMR M ABRIES . CHE B A H, E-mail. ningli.ok@ 163. com; MBS ¥ (1987 —), B, B+, THRIM,
FEWFR TR ICEE S TR E BA76—), 4, B4 B, TEFR S MANERES KOG TE; ¥ #980—), 58,
B4, B3EE, FEMR A NITENRGSW; BRB1975—), &, 4, BI#0E, TEFI R NSRS B,

+ 231 -



PR ITHR S, AT B4 E SRR B . Ea413F
RE W4 % XSLT X R nf & H 2 RMWBEE. Sun
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PEMET2EMUWE ., Li #H—fETF MapReduce 244
A9 XSLT 4345 R Ab 2R AE 480 , 3 i3 Bt 11 1 1 MapReduce £
XML #1 XSLT R~ ERAE ok, LW XSLT W78,
HZ LW & I, 7 /AT /DL 5% 841 55 B, MapReduce 45 %%
L RWE FHFF TR BRI AREAE,

AT ERE—BNEHAEEIEE XSLT F178E %P 1E
R XSLT A BB, AERBREE N7,
TEERBERZ 2010 FURFETEFNSELISH
XML ¥ HATH T RPN . T RN T MLl XS
LT B4R A B/ BT H TR AU B RPUR BT,
HRZFEFRFLANUITEEHLRIETF TER.
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IR T, BIEREE AW B 3R 4 L R o SRR R
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B REERERRNOEE.
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MEREAMN S WA R EK; DXSLT FHERAKF
—WHERAE X ARIE T XSLT B384 EARKHE, T4 B R
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& 388 B AR XML %3 .

LR

R 2 B ARXML
1.5

HE R n

1 XSLT HfTHHsn

FIHZLBRFTIHTIHE I ERBHREREZ BT .
FEXRBHENNE , HTFREBSE S MTSRA a1k
A, BEBRPCRE N RER, RANHERA L. RiE
LI, BRZREH TC 4 CPU B3 2 A r KRB RENIT
BrERE. BRI SE BB ERBTTECN n, N
B aTC,

3 RERAWYSHE

3.1 MERRE
T EEB AR R A SRS R
B MM hERRAENES,
XSLT AR —BIE T .

(?xml version=%1, 0” encoding=“UTF-8"7)

Bl&k 1
FEXML LEY)
.$3

l'-'l:‘;in

(xsl;stylesheet version="1, 1” xmlns; xsl=“http. //www. w3. org/
1999/XSL/Transform”)
(xsl:template name=“:++" match="+++")

(b ]

(xsl; call-template name="“t;”/>
[b]

(xsl; call-template name=%“t,”/»
(ba]

(xsl:call-template name=%t,”/>
[bo+1]

{/xsl: template)
{/xsl;stylesheet)

XE bysby sy by AR, FEBR 61512502, PATRE
SREBR, N\ B FERIRER K.

BRI 2102057t PEEIFERBER R r1vreser s X
Boryr,ee,r, WRMK, B XSLT M7, BAKNERER
A abisri by srz s>t sbusTusbasr o

AR ¢ FETEMR ta st sy ton » X TR A EE
BGERRF rasras =t B RBRE R 0111 by e
bic13bit 3711 3Bz 3712 9% sBim 3 Vi 3Bim41 52" 3B 97 9Bt 1 6

B PR AT — > FHEAR ¢, ISR BB ST N TR AR
RIRBIA B EAA k8 &S AR B B2, B (b1, b2y oo
b)) AT LI ZAE R R RS REAE YN E. HEHAE
SERRA AR B R RIS RS ETT LB R RAWHRER.
B, ZERI AR, WEIDAEXEAEE S, LR H
HERERER,

EN 2HERBB)
M ERES .

HHRBTNRRERERERERT



X 3G HRw R IE AR5 B M— R,
BE MR R FEERZ B MAMRERREN . #ER
85 55 (xsl: apply-templates BY xsl; call-template) &5
LIRSS AR R BRI R .

EX AEHFA TSRS T R Hem TRk
EFH— IR —NEBR I, WA TR SRR
HHBROXHRAST A,

EXS(AIRAY A AEELEPT LIRS HITRBES
KR, BalaEEE S 77 SHE XSLT H AU K XS-
LT i) xsl:call-template 35 55 . 4h, X} F xsl: apply-template
L MRE — A5 E AR 5 K pattern ITHEE, HAB T
AT

EX 6GERIT) — ML RTS. TRIERL
R R — T4 S=(T,P,C,R). HH:

DT ARXER, ZRABFRET . OBERS IR T RN
FRARIET &) XS5 S B8y xsl: variable 5Y, xsl; param 7.5
FEGORMAH AR RRY A

DP REREE. ER—NEE HPB I TERIR
FRIEYMAFTRZAME T SERRNTHAERES. BT
B xsl: element SM Y HE A XSLT 54 AR LSHERM F H
B, H M E S PFEEME xsl:element S FTA XSLT 384 ¥
R. NEFSHRESFAN - BET IENETANITT A
1 iR,

HCH S KB, BF XSLT AR T—HMEHERIE
B AR AELTES 2E M kTR AITHE
FrediE], X BB W BV BB R RR G E N, 0T
DATERPFEHR A IR XML o B B 0 FB— 5 43 038 1 R I 5
.

DR ABFEHBITTHFERSE R, HRZH R IE.

Al LURERE , R R R R R TR Ui T.

EXTRFHGRT) NEETINST ALY
JTo
3.2 #EHBBTHS N

BRI HHFLR A TR NERS XA 2 Fin, B
N R R HRIST R

2 MRINHRHRBTHOEHERSX

BT Ny Bl N, W Z S BT S Bd K
HIBATE S=(T,P,C, R RS EBRINT

DEARRSHHE T S, MR R EAT
BREATRATE. WRENPATHE 2); FMHATH
B 6),

DIHETMR B RN RRSH m) FF AN R
£23% xsl: variable  xsl:param ¥ 5). X n=1 0}, T H54E
HE—FRHERTTHR ST R ERER P={1,-,m}, ]
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ORI, n A TR EITTH DN B b 3k 15
MASWIET AR NRER T, T, T,

S RETES,

6) 5 A6~ T ¥ e B T X L ) =UBE B8 40 B s s 1 R B
&, I R HEE] C,

3.3 #HBRBEAHHITSHE

ATHEFITHRERREERRE, NER BV EHEH R
BuEMAER. SRR TRIS B RN EER S A HEBE
MRV, TEMABEMAER,

BHEBRBITTEAR SS={(S;|i=0,1,,n—1} ,n H¥H
BITHEE.

PIRRTER T, AR R4, R EE %A,
W SS=(S}, HRISHBRAT S, FBREFRATESLSSS =
{S;|i=1,2,+,n}, A SS R EH S, 3 SS'IF A SS. SS
PENEBRETTC EHRTFEERN Tax. Toe BIHE I W
TF:

5T,

Tow ==, ¢

BEE BN TEE A= (Tug * A~ 2 Tg * U+ ), 3R
HIBEFEER 0,1, X B 0. 2, KIKHM SS P EEH S
JUH C EREEEFEWSTEE N, HIM SR .

D SSHEHBRATHE », AMEST KT TC.
2, MPATHER O BN, BATHER 2) .

AU SSHHREHEAE C ERH TR M HRAT,
MRAFLE, MBATEDR 30 B, % H CEHE KNSR AT
S; I EBERRS. &S AEFEFHRET, MY BTE
BB ATES SS’. 7 SSFEHBITTS; . ¥ SS'H A SS,
W T MEHEEAE S, REFHBET, N T, =T,
HHESNEE A WTER D,

DFIWT SSHREHFALC HNMTHIWE A WFEHRL
Th. GNRFFTE. EPT O BN, LTS,

4 7E SS ik C HE/MIFA BT, BN S
S B EEHN S (EARBRET,FESSHERES, M
Se HABBMTT S, WITHERD.,

5y SS PR BATES.

WS ABTREHRE,SS PRSI HERR TR
MEARNE , BETE R & 5B B TR o B R Bl &N
BB PETITHE.

4 HMERBEHF

YUHTHRBERE  2BAB T EERSR, HERS
THRERTHHE, BRIRKNERER, FEX XL
ERBERETHFHEH. BEERETES SSAT
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Hep & NIF

DB R BB T M R RS RN A I
JG. K R AEAERE IHBIT BRy, B & H BT R E K
WEIFHR. BIREHERIER Mer, D R34 I W HLITIH
TR, R HIARATRTN .

BR, =Mer(BR.-, . D(R,)) (3)

RS RE & HFARBINE 3 FR.

D D

E3 HEERNEIFER

BEFEWRSIHATR S3H3BR . B BRUTT .

(DHBEEMEI AT NN ERATHERER
(P ) 5HE FFBRTTX R S5 R B TT A 2 BB 2 (PO I T
E RIFEAAAHLERBANME, BIENEm LEK
HIARFIMITE, W3 R #47 D BIE MR R Em B E
KA AR ENE 1 BY OB R .

(OB R WRT m— 1 MU EHNE S G. Mer $4E
bug o

DWBEE G 1 P P IR S ERED BB E—1
BHEMH RN E;

bY¥ (L BRI R YEN E BBRE T A 26
BIHETH,

ZF(OMOBNERE R, k&8 BR—. $,7153)
G RAEAF B GIF T BR, , HEERBEN R R X5
BB ITTHNERBR(P) AR ER NG HEHR, &
K BT A A JE TS I BIRA & BT BB &
B R,

TEBLRE, ERNFEREGHWITLHAEERES
BRETT(HE MR TAHEH NSRBI ML HE.
B TEaFHBRE TN P RISRTEAFEEAILAMR, Bkt
HERE NE 2, BRiES 3ok 12],

5 #HiRksl

TENEREEN— RG] LT R—-MFECD
W8 A B R IR XML 4.
(?xml version="1, 0” encoding=“UTF-8"7)
(catalog)
(ed?
(title) Hide your heart(/title)
(artist)Bonnie Tyler(/artist)
(country) UK(/country)
{company)CBS Records(/company>
(price>9. 90¢/price)
(year)1988(/year)
(/edd
(ed)
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(title)Greatest Hits{/title)
(artist)Dolly Parton(/artist)
{country) USA({/country)
(company) RCA{/company)
{price)9. 90¢/price)
(year)1982¢/year)

{/edd

(ed?
(title) Still got the blues(/title)
(artist)Gary Moore(/artist)

{country> UK{(/country)

{company) Virgin records{/company’

{price) 10, 20¢{/price)

{year)1990(/year)

{/ed)

(edd
(title) Eros{/title)
(artist) Eros Ramazzotti(/artist)
{country)EU{/country}
{company) BMG</company?
(price)9. 90¢/price)
{year)1997(/year)

{/ed)

(edd

(titled Tupelo Honey(/title)

(artist) Van Morrison(/artist)

{country)UK({/country)

{company) Polydor(/company

{price)8. 20{/price)

(year)1971(/year)

Jedd
(/catalog)

KU hAb 2 bR BaEe XSLT 0B, A FFIHE XML
ICHEH 1990 SELARTHIIB  FfER . AT HEWRH, B4R
FHRENTREE—TEF  MEPH NNz, Nis, H
HR 2 S root” B R ARAEAR , Ny AR AR,

(7xml version="1. 0” encoding=“UTF-8”"7>

(xsl: stylesheet version = “1. 1” xmlns: xs|l = “http.//
www. w3. org/1999/XSL/Transform”)

(xsl; template name=“root” match="*/")
p

(MySelect) Ni
{xsl;call-template name=“get_amount”/) N;
(List) N;

(TitleList> Ny
(xsl; call-template name="“get_title_list”/) Ns

(/TitleList)

(AuthorList) Ng
(xsl: call-template name="“get_author_list”/) Ny

¢/ AuthorList)

(/List)
(/MySelect)

(/xs!;template)
(xsl; template name=“get_amount™)
(Total) Ng



—
( xsl; value-of select = “count (//cd [ year&lt; {xsl; template name=“get_amount”)

19901)"/> N (Total)
(/Total) ¢ xsl; value-of select="“count(//cd[ year&1t;19901)”/>
(/xsl: template) ¢/Total)
{xsl;template name=“get_title_list”) (/xsl; template)
{xsl:for-each select="catalog/cd[ year&It;1990]”> Nio
. {/xsl; stylesheet)
(Title) Nn . _
(xsl; value-of select="title”/) N2 FHAT S, AR T, MTHR.
{/Title) (?xml version=*1, 0” encoding=“UTF-8”?)
(/xsl;for-each) (xsl; stylesheet version="1, 1” xmlns; xsl= “http://www. w3. org/
{/xsl: template) 1999/XSL/Transform”»
(xsl: template name="“get_author_list”) (xsl; template name="“root” match=%/")
{xsl; for-each select="catalog/cd[ year&lt; 19907} Nis (MySelect)
(Author) Ny .
i (List)
(xsl;value-of select="artist”/) Nis o
() Author) (TitleList)
¢/xsl:for-each) (xsl: call-template name="“get_title_list”/>
(/xsl: template) {/TitleList)
(/xsl: stylesheet) (/List)
RIEE X 3 BB MFEERINE 4 FiR, (/MySelect)
{/xsl:template)
‘I_‘ 1 {xsl:template name="get_title_list”)
N . T[N T 1] [Nl 2] {xsl:for-each select="catalog/cd[ year&lt;1990]">
T | N o117 {Title)
[(Ne [ 1] [Na] 1] (xsl; value-of select="*“title”/)
N 1] E_ | {/Title)
P T (/xsl; for-each)
(/xsl: template}
B4 Rl (/xsl;stylesheet)

IR 3. 2 FWEHRAIRI, BERIAN 2 MERETT. S = BB S, WU T TR,
(Ty,{1,1},CLRYF S’ =(T,{1,2},C’,R"), XBt&R#M C {?xml version="“1. 0” encoding=“UTF-8”?)
%%ﬁﬂﬁ,s’%ﬁﬁﬂﬁ}j@ S, =(T,,{1,2,1},C; ,Ro) FIS; = (xsl:/styles/heet vir51on= 1. 1” xmlns: xsl= “http; //www. w3. org/

. 1999/XSL/Transform”)
(T3{1,2,2},Cs, Ry, X N7 By 55 o 23 ST N 5 FUAR GHEFR w wm
(xsl: template name==“root” match=*/">
B R ). Mselent
o {List)>
i] i ‘ (AuthorList)
Ns I] EE Izz {xsl; call-template name="get_author_list”/>
y {/AuthorList)
e i [ o =] s
E'%_w— ! gj‘ (/MySelect)
Ny L Nis I‘ (/xsl:template)
I Niz 1 I Niz 1 (xsl; template name="get_author_list”)
(a) ##&4aX1 (b) HHAAX2 (c) ##aX3 (xsl;for-each select="“catalog/cd[ year&.1t;19907”)
— {Author)
B5 HBHIRH ueher -
(xsl; value-of select="artist”/)

THEIHHENSEERBA TR, BRCG.CGHG {/Author)

BEABNEMEERN . AFRAE, By S s ¢/xsl; for-each)
T, T HiR. (/xsl: template)

(/xsl; stylesheet)

LIFTHB, S, WFEIZER R T,

(?xml version="1, 0” encoding=“utf-8”7)

(?xml version=%1. 0” encoding=“UTF-8"?>

(xsl;stylesheet version=*1, 1” xmins; xsl= “http;//www. w3. org/

1999/XSL/Transform”)
/XSL/Transform (MySelect)
(xsl; template name= “root” match=*/") (Total)3¢/Total)
(MySelect) (/MySelect)
{xsl; call-template name==“get_amount”/) S, WHhEEE R, F
(/MySelect) (?xml version="1. 0” encoding=“utf-8”7 )
{/xsl: template) (MySelect)
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(List
(TitleList)
(Title) Hide your heart(/Title)
(Title) Greatest Hits{/Title)
{Title) Tupelo Honey{/Title)
¢/TitleList)
{/List)
(/MySelect>
S: MPEZE R T .
(?xml version="“1. 0” encoding=“ut{-8”7)
(MySelect?
(List}
{AuthorList)
{ Author)Bonnie Tyler{/Author)
(Author)Dolly Parton(/Author
{Author)Van Morrison{/Author)
(/AuthorList)
(/List)
(/MySelect)
THHTEREH. STHRRATHERBEZIA,D.
(1,2, DF(1,2,2), WK, AHF FEHZHER.:

1,1,0
{1,2,1}, RN RN RATEATINS,S: S ).
1,2,2

W 3 W RN IR AE, R GHBERK
JRRZRIT.

(?xml version="1. 0” encoding=“utf-8”7)

(MySelect)

(Total)3({/Total)

(/MySelect)

BT, BARA BT P ={1,1,0), R, &I3MEEM
B8, EEIEN. L P, =(1,2,1) SEMAEIHBTHP, =
{1,1,0}, BB 1IN A MHETENMLENE 2M. B1TF S,
BIGEREER PN 1 B 2 Mz B RASE 1Ak, Bik
M R; FEAE 1 BN A (MySelect) . BEJFH R, WTF .
(List»

(TitleList)

(Title) Hide your heart(/Title)

(Title)Greatest Hits(/Title)

(Title) Tupelo Honey(/Title)

¢/TitleList
{/List)

KEAHPHESER D HMEFSH P, W% 1 55
EI1ATHERT,DER. SFFHERNT.

{MySelect>
(Total)3(/Total)
(List)
(TitleList)
{Title) Hide your heart{/Title)
{Title)Greatest Hits(/Title)
(Title) Tupelo Honey(/Title)
(/TitleList)
(/List?
{/MySelect)

HRGERIERFNEMA LT, KB RETP, =

{1,2,1), 83 R, BIRESER. W P/ =(1,2,2) SEME
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FHEITH P, ={1,2,1}, BBE 1 MBI TR E RS
3T FTAEH R BT 2 BV A BRI R'WT.
(AuthorList)
¢ Author)Bonnie Tyler{/Author)
(Author)Dolly Parton(/Author)
(Author) Van Morrison{/Author)
(/AuthorList)
BWHAHBEESER D, KB FSH P PFE 1AL
1 AAHRI, 2, 2387 . BHENERWT,
(?xml version="%1. 0” encoding="“utf-8”?)
(MySelect)
(Total)3(/Total>
(List)
(TitleList)
{Title) Hide your heart{/Title)
(Title) Greatest Hits(/Title)
(Title) Tupelo Honey<{/Title)
(/TitleList)
{AuthorList)
(Author)Bonnie Tyler¢/Author)
{Author)Dolly Parton(/Author)
(Author) Van Morrison{/Author)
(/AuthorList)
{/List)
{/MySelect)
AHEWIE, FiRGER 5% XSLT B7HHREHNER
BB,

6 LWHER

AURERE ik B Th B TR AL R M MR K2
AL RS BB K ¥ % 4 BRI “Open XML-UOF ##:88” %
PR EY, “Open XML-UOF # #4887 B R A XSLT &
A SCAYHE R #M . %I E H, Open XML [ UOF
I BN SO e AR B 33 17 4~ XSLT U4, 8683 17480
B, FrEBA R XML #8588 R 458 220 4~ Open
XML ¥ A9 5 R SCR IR R B SCH , KR E 6 fiR .

AR LERN

B 6 Open XML-UOF #3385k
ARSI MK 220 DNOCHE P REVLEERR 10 N SCREE R XS-
LT 8340 NI gGE3E. B 7 BinhilgIB P a5
BB SEH AR, BRER T 3 MERBET,

LB TE ARE AR
uER RN REE] AR
—— A% HRE FT X
RS L METST ] :ﬂ BEE :d bif &
W W AHE WX
FRRK §EKX TRE | $RE

B 7 ETFINHHRRRNNGS5EHFLR

o S B 2R B2 BB AT O AN B AR I F O R R AT
10 Y, MG RN 8 s, BN ms, <AL
57 HR G RREBRFTHFERN L IHR AT 3 M EREE &
21 ATHRER RE” S8 2 ATRR NRE” &E 3 H
FHLTTRE R R R T RR



ME 8 LIE W, F T N T B - Fe R &R 80t |
HREER/D TR R, WRMHHTHAT X HER, Bk
FTEH L R LA R =8 Z A0 B KRR e (B0 #E | B 3R 4 (]
HFE RE R G EITHFE. T IE MR E—163H
LR, RARKEN TR, ER R EN T &I, & F 0 E
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