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Abstract

eXtensible Markup Language (XML) becomes the standard language for data
representation and exchange on the Internet because it is simple, flexible, and platform
independent. However, XML data is often large and verbose since it consists of many
repeated tags which are used to self-describe data. The large size of data results in an
excessive amount of space required for storing data on the disk space and time required
for transmitting data over the network. Thus, it is necessary to find an effective compression
technique for XML data. In previous compression techniques, the compressed data is in
the binary form or in the format that is understandable for only a few researchers who own
those techniques. In this work, we propose XBREVITY, an XML compressor which
supports compressing and uncompressing XML data. XBREVITY adopts a novel encoding
method that has the compressed XML data in the format that is easy to understand for
anyone. This method can apply for any XML document including one without its associated
XML Schema file defined.

This research work proposes the method in compressing the original XML data into
the compressed XML data using a brevity format. Thus, the compressed XML data still
preserves the advantage features of XML but the XML document has a smaller size. The
scope of this research work does not aim to minimize the size of the compressed document
to be the smallest among all compressing methods.  The goal of this research work is
rather to make the compressed data easy to understand and still be in the XML format. The
research method consists of designing the brevity form of compressed XML document,
designing the algorithms in compressing and decompressing XML data, developing the
programs, and measuring the effectiveness and time in compressing XML data. To test the
compression and decompression techniques, we use input files which are downloaded
from the Internet and the random generated files using XMark. Based on the experimental
results, we found that the compressed data is in the XML file format and has the smaller
size.

Keywords: XML, data compression, data decompression
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<?xml version="1.0" encoding="UTF-8"?>
<weblog>

<entry>

<host>133.5.33.76</host>
<referer>-</referer>
<userAgent>-</userAgent>
<dateTime>9/Aug/2001:00:05:30</dateTime>
<reqID>-0500</reqID>
<reqType>GET</reqType>
<resource>/publish/programming/pippy1.gif
</resource>
<protocol>HTTP/1.1</protocol>
<statusCode>200</statusCode>
<byteCount>5440</byteCount>

</entry>

<entry>

<host>133.5.33.76</host>

<referer>-</referer>




<userAgent>-</userAgent>
<dateTime>9/Aug/2001:00:05:30</dateTime>
<reqID>-0500</reqID>
<reqType>GET</reqType>
<resource>/publish/programming/pippy_multi
eval.gif</resource>
<protocol>HTTP/1.1</protocol>
<statusCode>200</statusCode>
<byteCount>4236</byteCount>

</entry>

</weblog>
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<?xml version="1.0" encoding="UTF-8"?>
<authors>
<name>
<firstname>Pissamai</firstname>
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</name>
<name>
<firstname>Veerasak</firstname>
<lastname>Lekhasophon</lastname>
</name>
<name>
<firstname>Rukchon</firstname>
<lastname>Sakpaisan</lastname>
</name>

</authors>
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deanunsnidaenansiuldfaeaseiienldiu SGML 1aviun i XML ilunimsgu

v dl % o v [ % I dl al o a % o

1890198590 AulER N nanInETaes XML GallAtesune lusqaeaduiea (Self-
describing) AMNAMNA 3 azliuANNLANANTEIdNalATIdFe HTML Fulaseadna XML 34
TAg9a519 HTML fdouaasdayalu <P> winduldauisaninuaiduetinsaulfvinlila
annnsnuenuezdeyarreadunslidnfudeyauuule Sesinaiulaseaing XML Ndauaes
[y a o § v ¥ ¥ ° = 3
foyaineaiu <name> , <first> uaz <last> Inafa¥edeyaainisanivundala veeuin
TeauAusiainis fudenainisdaninuunnavestays inlinaaueanegulunig
nuualasvaisresdayauazainnsodnlnseafrgliiinonnmunzaniuuednanduivld

uFNAU XML dayalu XML iudaniusaenes (Text) Faeiasnanamesliidnaziiy
wnannaflafanunsneutananuiasnesld 3ananlddn XML ifumeluladiladuiy
unannesula 1t \A309AaNARsTIE N3 Ta AN (Visual Basic) Uuszuulf)imnng
va9lulAszans (Windows System) mmmﬁmﬁi@LL@mﬂﬁlﬂuﬁmﬂ@ﬁuLﬂ%\mﬂmﬁqmﬁﬁﬁ

N®1a191 (Java) vussuulfiiRnasaynd (Linux System) lAaeingazaan [7]



<HTML>
<HEAD><TITLE>name</TITLE>
</HEAD>
<BODY>
<P>Pissamai Tumpadcha
</BODY>

</HTML>

<?xml version="1.0"?>

<name>
<firstname>Pissamai</firstname>
<lastname>Tumpadcha</lastname>

</name>

(N) 1and1g HTML

(1) 1ana17 XML

AN 3 1aLANANNTZUINN LANA1T HTML Wazlandng XML

naudidn XML azfidaneguanatsenisusdadeans XML Adduiu Inanfudn

BNANTNNEN XML azlauia lunininenasaaaind g (Text File) asainianansnien

o = Y & o o ¥ ] 3.’/ ndlddl @ ndlgoj [ ]
XML Nﬂ"ﬂ$3~Iﬂ'1§‘1°ﬁLLV]ﬂﬂ’]ﬂ‘l.IﬂQ'ﬁJVN'WEI?I@\‘]?I‘ﬂN”@LL@ZU@EV’]?\‘IVIN?@LLVIHVW’]“‘I NU NITAN

dayalaeldnim XML vinldifnANdeINIsLLUAIAS (Bandwidth) BuW1aTunjillesann

eved WA luginantiues dsutlenasdasanuiumins lunnsdedaya Aanisld XPath [22]

P A = 1y o q v = 9 '
GINLﬂuﬂq‘]‘_‘mcﬂ?:ﬁ‘]_‘liﬂQ@QuL'ﬂquL@q?JQQmﬂHﬂT@Q XML V]’]IML?’]@W@J’]?Q@Q"H@H@L"EI‘W"I?JU'N@'JH

ann XML élas liifashsdayarisunnaanyn wazaniguiinanisiudndays

4. \@aNTLANLAANIALTDS (XML Parser)

Waadraenasniiluldmundninasiaas XML azlTisunsuf3andn XML Parsers

o

Faflusananisnauiazilasuulasdeyaluenans XML

<?xml version="1.0"?7>

<name>

</name>

<firstname>Pissamai</lastname>
<nickname>Aom</nickname>

<lastname>Tumpadcha</lastname>

AN 4 LapeduinaAnluengns XML




Warnisulasuilasdayaunsdasunisluanansainlasaaing XML aunIwi 3 (1)

= o = 2 I, 3 S .
mﬂmﬂgmmmwm 4 Parser 'Q:ﬁ_lﬂﬂlﬁﬂ/]'i’]‘i.liﬂ’]’]ﬂ@')%‘ﬂ'ﬂ\i‘ﬂ@ﬂ@ﬂ/]ﬂ]@’ﬂ <nickname> ag

]
a a

o

TnefgWauntusunsu Parser  Taidndusiasmeunginnaisinge vaslagnanl wananid
Parser [?Tf;LﬁmﬁuﬁqmmmﬁﬁﬁuLL@ﬂWELmﬁu'ﬁuj fiflranuuandeiuld wazdiananm
finguganiunelad gu nssnne nelng vianisaue fu Parser FANlE st
EWRAIWN Parser ‘ffuj aZlidnlansn a1l XML eefaw

flevinlazea¥ia XML anniwdi 3 (2) Teazdidouresdeyaianigie <firstname>
LAZUINANA <lastname> LL@ﬂWELﬂﬁuﬁuj fegnananldausaniulaseairelainiuning
4 fifideya <nickname>  ifisiAndly aehidasiinisulalfala lulassafraiu
{i09an Parser azann1sludauradn1sindeyananainianans wazialnaladudaaIn

Mg lamianndayaniiaidn i1

5. TA9@51989 XML
XML 113 auiuneddaliusineiauaniasa5199e41an417 UnRATuNFating
stlunuTassairaaesdusaunaaudannig Waguslsznavudadnuuaunasauluusay

% ¥ d‘ | dl | ¥
AuLsznaunfetay Ay 1@ <name> Lilumu

Begin authors <?xml version="1.0" encoding="tis-620"?>
Begin name 1 <authors>
Pissamai Tumpadcha <name>Pissamai
End name 1 Tumpadcha</name>
Begin name 2 <name>Pathumrat
Pathumrat Lekhasophon Lekhasophon</name>
End name 2 </authors>
End authors

o I
(n) Tnssadudoya () hInseadedoyauidomilu XML

i 5 Taseaieaeaendns XML saetng

] = -dl = o o dl

k4 % = dl ¥ I .‘3’ 1 o o
ARYAAVNULAAR ariilaeaFanisneazias ANguTaNNINNGN L ﬁ‘ﬁ'&ﬂ?:ﬁ@”lﬁl'}, N

agl, twasinadwi ludu naname naludivaesdayadouyana failsenausanlasaaiig



10

o

, - o o o A o v 2
ging AR TRAUTTANGIN (id) an®izAa9RNd1T XML WalguANIATIA5 191U 411190

asunalaaldning 6 16 sail

<?xml version="1.0" encoding="tis-620"?>

<authors>
<name id="al">Pissamai Tumpadcha</name>
<name id="a2">Pathumrat Lekhasophon</name>

</authors>

8

AINT 6 1aNZ@NT XML NRLenyiatae (Attributes)

NN 6 UTIAN 1 UueAN9IlsenAenasiiduendns XML wazinng
Wneasnuszilu tis-620 el ldn 17 Inals Tun1en XML azuiia Taseadiadly 2 dou
ey -1 Ae win (Tag) uavBawws (Element) Inen e lugamusianaluanvistosiize lild
dl a QI a Y o dgl
TegNNTDRTUN NN AN Il

5.1 whn (Tag)

AuFulu XML uda winRaouvungluanssipeaduildlu HTML  tag  Ae
v dlal % v [ % o o y v v [ % o < ”»
damufBudusadyanend ‘< Lazawinadaadydnenl >

5.1.1 winite (Start Tag) HdyanmolAe <..> arnnwd 6 winidlpae
<authors>
51.2 uintn (End Tag) azwdeuwAuwindlaudasiinzaainng / agua

o e

Aryanend < Fousnemzaeafindaag Hgtlunuae </..> winiasanszndnauinidaiu
wintlauds feunnsinsdndenilieuiindaduuiinfiarsnsnlddoyauanvistas (Atrioute)
adllnnelunsinldusaglaivinluuiinda annind 6 ufintlafe </authors>

5.2 BALNUA (Element)

Thssa¥raudnees XML deelugdaesufinduiantu ausetnedneaaamud

fmmm%ﬁﬁﬂwm%ﬂuﬁmﬂuﬁuj (Nested)
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<authors>

</name>

</authors>

N 7 TRsaaF1eaeedn s
dl dl = Qi dl | aa o dl @ aa o
TAUNDNLLINNAIND 7 B9 <authors> tHugnaaLNUe (Root element) TUIUBALNA
dl M v 1 yaa aa a‘&l % 1 yaa & lﬂl v v
ldegnalsaamusla lwenasuardawusiau azsasegnelsaamus e lidnla
o/ -3 1 dl

ANNUNELRIANTNAE] AVANY Aaunazt U1l un1924579 XML 39anifuasinaunn e

WasnundayatedIuaDaNa19AIN NG 8

<name id="al"> Pissamai Tumpadcha </name>

NINT 8 FRALiNURIBALNUE

e A

andnwzlnseaieesus <name ... T1laude </name> gnizandnBaLNuw vive

| 1
& a o

asuneldBnuuLAe BALNUA AazBuAunwinie uazduganuinla TuwinAdamaaiv

dl U1 ! = ] ! dl YUY Y o ] n:ll
Wwalidreunnisuenues ﬁ"]EI@%L‘ﬂEIﬁ‘lI@\‘]LLW@Z@QMWQLVVLQIHWQ@EI’]Q LRAANAITNUNNEN

k4 o & = g P

Neadesiu XML 1@aTu aamufazldoulsznauaadiilann (Content) WAL WARNFLIA
(Attribute) Beasue oA

¥ v 1
5.2.1 1aun (Content Element) via “wanany” udayaialdlunisuans

1
g

Thdauienansldiiu wsanaiaandaniieneiilani azaguacuinie wazaufinauds

WANTIATLLEY

&

5.2.2 uaavslag (Attribute) AedayaNNANUNENNIAN tNaLaNLRIN

A o o v 1 (=3 a d} aa ' al A e v
widauiuaananiuls Inaargnussqatnialuuinitle Gawenvstas anaaziivize LA L4
Tuuafanaluuinitlaataazilauinndnilauannatos ananwd 9 douiiiulanys

a o=

UIRAR id="a1" AL gender="Female"
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<name id="al" gender="Female"> Pissamai Tumpadcha </name>

T
oal A aa s

A9 9 BRNUANNUANLaANTTAA

6. UMDY
Multi-Colored Trees (MCT) [8] Wluun@man latinanlnsaainauas XML AHARLNUWE
A [ % v [~ al 1 aa ri’/ U al @) o [~
widlauiuniaiaiun? (tree)  wdlpanisuanuasd AU d i usiaunulunigiu
o 1 dll Y o dld al aa s = o C al 9/%’
tree  AaNa0 NAlETUENATT XML NRINEAZIDAIDND A LN UAUN AU urTadng g0

neluwenanstiu vinlilaseaiaesdeyaiauinnidna

Library

ey

author

article

author
published

name
name .
(Pathumrat L.) (Pissamai T.) published name

(Pissamai T.)

A9 10 Tp998519 Tree UR9ARLNUG

Library
book / \ article
author
author
T1 published
name
(Pathumrat.) _hame published name
(Pissamai T.) (Pissamai T.)

NN 11 NIANGNLDIBANUFN N UAY
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1NN 10 wansWiiinlaseaF1e Tree 229 XML NHERLNUAANS Wavaziind1dd

awuAnndauiuldaudniueg 39nn9annguaesdamusinmiauiuazdnliag lu

]
19
A

stluunaasivun (Node) @9luiilaa Node T1 G9arldAuaniamnuuansngssud 9B AN
wiluseenutlazldgluuy (pattern)  unu@ssuanslunni 12 Ine?l Node  T1 &

ANNANNUSIZNINIBALNUA author LAZBALNWA name (Pissamai T.) Telddtyanmnl 71

o/ o 6

Husiaunuaaanguii AN dNRus Ll

o

Wadayaluanansiannududauninau aziin1sunuAI NN LTI ALIUATIDN

= L5 A

i i v ¥ !
Auliuasinae] aAnnanwd 12 Feawwiniinisldeuginiuen 39ihe Node T2 uay

o -8 6 &

Node T3 Ipei?i Node T2 HANNANWUSIZUINDAMUG author  WATARLNUG name
(Pathumrat L.) 421 Node T3 HANNANAUSILNINIBANUG author WALAALNLE name

(Apirak  S.) uarluinuedimeafudeNaamuindiuinauludauau aziivun Node

WHTLR AN UAN T A NANAUT U

Library

book/ \'
author author
O O

address
name name

Pathumrat L) (PathumratL.)

address

name .
] ] blished name ublished
(Pissamai T.) PUDHISNEC pissamai T.) P

it 12 TassaFramnilednauiy Node 51 innvun
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Library

b00k/ \article

. address
published

‘ address

published published

A 13 Tpsaad1afunusng Node

AN 13 WelaseaFresgnunusiag Node wdaaziiulidiauinlnsea¥isazidn

A o o Yy Aoy [y
@\‘1LN@L‘Vlﬂ‘i_lﬂ‘]_ITﬂNZQ?NVIENLLNSJM?LLVI‘L&WJE Node

= o

Tudunaunisiiudadeya XML alidsuafidanasiu nawmatiandnisiiauets
1un XMill [11], XGRIND [17], XPRESS [13], waz XPACK [12] T47ia 4 25L{lun191indue
Tneldinatinlunnsdnsiauasdudadayasae zib uaz gzip [5] Fdumatianldlunisdu

v
dndiaya

XMill uagnnsusnfleinistinguedanisiasimaialunisdudsiandns XML 1w
nstudndayalnedtiazld Stax Parser ilusindnnisiudeya XML inatideyanauls

[V = 1% . ° [ Py a = =
dingnszuauntsdudnaes XMl Taaununiwnisinaulduansldlunwi 14 i
NTTUILNNT 3 NFTLIUAIT LAwA

1) ueaniassadrseanandaya Wunisuanlasea¥ranlseneullfauinuazuanys

8

= S =T = ' o Y aa -
9 @ﬂﬂ@?ﬂ@quﬂLﬂu’ﬂ@ﬂﬁuﬂiﬁﬂL?N@WﬂﬂW?LLEﬂ@QuLL‘Wﬂ sﬁ\iﬂ?ﬂlﬂﬂﬁ‘%ﬂ‘ﬂﬂiﬂ@@ﬂﬂ@mum

1
c ¥ =

LAZLARAYIFLNE a8NANNIaNANITIWFNUTY

u

2) dpngniiudeyasie aniuazrianisdnarnduiusreangudeyaiumion

1
a

A = ' . o 3% = o 1 1 = o
NITUSUTT]Y NTBLTENIN Containers  lagdnlvdayan ‘]JuLL‘LI‘LILﬂﬁl’lﬂu‘ﬂgﬁluﬂ@ﬁmﬁl’)ﬂu

a

] b2 = o ! 3 dl Y o 1 % %
dnudayaazGeaiulisaanuinlfdnnguliuda
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3) thdayanlidngnszuaunisadeanuduiusnianguafudnyanenl ludunau
Haziin Containers uiaznguuiInsAnuanaanitluga antiuliii Containers Misuun

Ineende gzip nMnisiudranaianeliflddeyaneanudulndine

u

Inp)'("“tnf_'le: —p1  SAX-Parser

v

Path-Processor

v _ ¥

Compressor 1 Compressor 2
Main Memory + +
Structure Container Data Container 1 Data Container 2

S

Output file: Compressed XML

AINT 14 N1IN9IULR9 XMill [11]

1Y
£ K 1o

iHasannisdanguianiiusiasetdaaaiuidnlansununaaesdeys Teauatiu

v Y

tinreduelwaLAdu ezt XMill Asinsealig 4l sunsuiansanauinavesdoya an

1 1
=

1}/ 26 Y 1 4 ¥ a v = o % =X ?nj/ <
‘VNNIﬂIﬂ?LLﬂ?N1N@”IN’1?Oﬂu‘ﬂ’]‘ﬂ@&l@‘l’]ﬁ]@\‘]ﬂﬁﬁ‘“‘]’\ﬂmﬂ@’ﬁmﬂﬂﬂu‘ﬂﬁLLZW INNTEUUNRATHN

a
1 v

XMill ﬂ’ﬂ')’]LﬂuUVlﬁ’)’m’J@ﬂLLi‘ﬂ"] VWHSL”ET QN \mmammuﬂmm’mmmmmmﬁmmLL@v

Aansufitlymluntsivdadaya XML @elargrinmatiaunamaiiaaas XMil ld14lunns
AULATAUNTaYA XML [15]

XGRIND 1Agn1stiudaanuuunilailgsuniswmunaunn Inaddann xmil ¢l

= T

anunsonnlimenAe §14 XGRIND  anunsnAunidayaldainenansigniiudn Aruaniis

q

Zhe

= o Y o

unaniannisndeyangnivdaudafienailnssaisaesenansiin useeinalefimudld

a

Tsunss XGRIND — Tdanwnsamauannuvdszinnisgldlfnaranisiudnaasiaya

= ¥

faatingaasAnNAsiesinisaatantsiiudndeyana ADINADINEI9TR9AT (Range

Query) wazAINRDININdRYaAUINLNdIunasaiUdey ANt (Partial Match) Tas

o

1 ¥
LEUAINNNTN191U289 XGRIND lauandldluning 15 sail
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XGRIND

- —— e —— —— —— —— — — —— ——

DTD Parser @

Frequency
Table Symbol Table

- XGrind Kernel

v

Huffman Enum
Compressor Encoder

-

Semi-Structured
Compressed
XML Document

AINT 15 N1IN19ULBE XGRIND [17]

ueNaNi XGRIND axdusmanizienans XML Aflienans DTD faduenansfiszy
lnsea¥eneaienans XML Saienans XML unsiendnsenaadlsidl DTD 114 avtdudld
Tsunss XGRIND azfiasa¥ne DTD dmiuianans XML 7iglil DTD

XPRESS Ifrinauauuaialuaildnisdhataniepdininansuoudundy (Reverse
Arithmetic Encoding) LﬂuﬁﬁmﬂumﬁmG'?m%’mﬂaLﬁ@iﬁmiuﬂﬁﬂmuz%wi"uﬁwqﬁmm
xPath il lFatheililsz@nanim uenannil XPRESS Imuinismailaaasdeyalngl
fasandedayadunnandldllsunsy nisusnddumuimidusiasedeyauazdeyaising
annsa aanidly 2 m’quﬁ@zﬁmﬁ'LﬂuLLﬁﬂﬁumuﬁLﬂuﬁwm‘*ﬁ@ga (Value) Imeifl XML
Parser \lusilatuutlasdeyaluenans Wevnsinnsiienasuazdnataienans b
gnszuaunistiudadeyn amidnirdeyaildannnisiudaudaldinns query siell 3

ANNNTDLAALNUAINNITNINULDY XPRESS 1o ln 1w 16
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XPRESS
/ XML Analyzer
tag .
—}C Statistics collector )
XML Files XML Parser
tag
—PC Statistics collector )
Type inference engine )
S value
XML Encoder

ANA 16 N1IN191U89 XPRESS [13]

——p Type inference engine
value

Queriable
Compressed
XML file

dl ad da/d? 1 o a v = o o A
AINAINN 16 faﬁm?umu@gﬂumumm@wm@imﬂ%w@ﬂm'a“mmuﬂ@

1) Fiadwpsnzvidaya XML (XML Analyzer) ﬁ@ﬂ@?ﬁmmﬁqmmwzﬁ%w XML Ay

@314 Hash table 1138n41 Elemhash azifivdayasine duldun sfinvesdoya, Annunly

Vv [~ % 1 o 1 o [~1 £% 1 1 = 1 dgll . .
N9 19 iludu F’n@Qﬂ@’ﬂ@%gﬂ@@LﬂUIﬁ@ﬂuluﬂ]'}\‘i Interval LlT8INANUAN Statistics collector

1 4
o a

T9arA IR WILTaIRALNWANLIAATY at 9 lsfa i uinduidua R s AUNgang
11 Root element aziilunisanniiazinuuadagidunisassdeys asaiusesldnannis
ANNNYNABNTEALGINNATIAFART (High Precision Floating Arithmetic)

2) wingiadaya XML (XML Encoder) lunisudingiadayaazyinnsnlasugills
Wuluwn? feluwsasdasaasnisdnsiaazinudos us 14 7 On aruqu 1 Tus, u1e 14 15 Om
A1 2 Tuduas u32 14 31 Tm a1uaw 4 Tud Wedswaudaasinnisiudndayasalil fa

N
A19197 1

m1919% 1 Data Encoders #1 XPRESS 14

Encoder Description

u8 encoder for integers where max-min < 27

u16 encoder for integers where< 27+1 < max-min < 215
u32 encoder for integers where < 215+1 <max-min< 231
32 encoder for floating values

dict8 dictionary encoder of textual data
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= o ¥

nazuaunIsAudeyangniudauda (Query Processing) adayagniudning
XPRESS UA2 N3zLaunnsdum (Query) azvinlimanimonueiduasudaninisutlasgi/ll
@ o o de b a Ao o e 4 doast s 4 o
uandutos aelaeiialludonigidudasazyindudunisaesdeninliduaudo vivedly
dl 9./%’/ ol/ ldl L% % 4 o %4

nnsanANE12189Te Iduaclituies Wasasnisdundayaazinn1sduniann Hash

dJ [3 1 ¥ %’/ dl Y o = o v dl v 1 ¥ dl o
table  eaziivdasresdeyatiug Aldviantstudauds e lilddasesdeyannseiunis
AU

XPRESS Hfapiuiazarit XGRIND AssiainnsnazAundayaainenaisngniy
dnudn usidn XPRESS 1414 DTD Deaeinalsfinu XPRESS Hdaaninnssil XPRESS Azl
anunsnidnlaanans XML 75914 1D way IDREF wazlilinanafisisnsaenadayangn
Tudnlifudeys XML UnG

XPACK lunsfiudaenans XML sogdanisidialoainsnd Seld35n1s@elaannsnd
Tun1sfudauarnisaenaends XML TUARSUABAINANINNIBIUAINT 17 uasiidou

1synaunanaay XPACK Aa

'
o v

1) Grammar Generator #utin lunisaianglaennsnd

1
o

2) Compressor NMUTNNIUSaLandns

3) Decompressor MMUTNAveNeLang1snNIun1siudn

1) siaairanglaenend (Grammar Generator) ﬁuﬁﬁ‘tumm’émng%mmaﬂﬁ@w
Junnstiudaenans Tnannsdnmsianesunalassairaiangns XML nMenildluntsesing
ImsaaF19manan bawn XML Schema
2) Fadudadaya (Compressor) wmtinilunnstusaenansinetlszneslidas
duilsznaveias 4 dausaaiuAe Scanner, Parser, Encoder Wa% Zip Processor Fanni
17 Tagnisineuniglis Compressor Fududl Scanner SU1ana&17 XML dnanite i aesls
uaaaavane (Token) ﬁlﬁlﬁuﬂg%mm‘d ANt Parser MNNTAATZEaeRRN2d
&1 nsal el duadnsaanunily Parser Tree slaxnatin Parser Tree wnidnsvialsarlu
7018908 FLARE Encoder  Banadmned ldaziinliinnisTusaluduneuanined zip
Processor Inginistiusadagadas saneifiunisdusadeyaialy uadngannnistusn
Aelenansildsuniatiuda (Compressed Document) aagnunsatinludaLfy sivauanitas

1 & 1 A 1 ]
TEUINANANTHIULATRUNE miﬂ
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[ %

3) ﬁwmﬁmﬂ@‘ﬁgﬂﬁmm (Decompressor) Wiagasnsldianansildsunistiudn
uéa aflugasinnnsaeneiangrsnaulaeld Decompressor vtlsznauliléne 4 davutias
Ag Unzip Processor, Decoder, Derivation Processor LAy Document Generator ﬁ\‘lmwﬁl
17  Decompressor fnsrnenulaaGud Unzip Processor ¥innnseneengns TNty
&0 WetlugLresdeyafidnra ANt Decode Nn1snansiadeyalietlugluas Parser

[ % [ % Ly

Tree WWalsf Derivation Processor ldaanisidalaennsallilaun eduaneniiayldlunis

o

a3131ena1s gaving Document Generator 11N1985191@N4A19 XML NHAMNuNe1e3d0ya

melumidauienansfualiy

/ XML Document XML Document \
| XML Schema ?
Document
Derivation
_>
Zip |, Compressed ___ || Zip
Processor Document Processor

Compressor Decompressor

\_ W,

ANA 17 NNIN191ULRY XPACK [12]

Grammar
Generator

Grammar

[

nnaalarasalnennsniaag XPACK ilusail
<t>u=t#/d(a,vVv)
e

<t>  unugtluuunisdnBaedayaluenas XML (ldlgudnt)

t unuLAnLLe (Open Tag)

# wnudayanieluudin

/ unuuinte (Close Tag)

d wntlszinndayanialuuin (Element Data Type)
a LLVlu%@LLﬂmw?ﬁfsﬁ(Attribute Name)

6

v wnutlssinndeyareauanyisiag (Attribute Data Type)
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1
o v

daaninaas XPACK Ralilsunsuniudadeyaliainnsndnnisiuenans XML Nda

AN UL URANNENY (Mixed-content  element)  B9ABAALNWANNNIBALNUALAZHD

1%

anwsvagdelu wazfldllsunsuliarunsndundayaainianans XML Agniludaudn
N1$AANLLLNNSIAE

1) ANIWAZAWATINNE XML

o Y

2) AN ILAZAUASINITNNIULRINTTUAATDNE XML

a

3) 9T LALATAMLALIINE299911ASY
4) AANLLLLAZRENUNSANINH

5) 28NULLLNINARSN

6) Wenllsunan nmaaes uaztlfutlgaudla

7) Aa3UNan1aMARBILAIT U UATUNG
ARULUAUBINIFIAE

TunsAnsafidazininsimuidanesiy e ldlunisiudadays XML Ineiildld
Tassa¥smavenans Mmatadnnguaesiayaniduuingtamaaiuuazdnisldanu soudn

Y o 1 o 1 -é( Ly 14 ! 1 dl Y o/
Tludadngiuuurasnguasnansausniiluqadueisnaasteyausazngu e ldiludouny

b2 2
% o o 1

Tunnsgnedaneresdayatiu dunausalininisiudalnanisdisiadeyaseisnisdniEes

a

o A g vy Ao o A ney Aa o 9 o a
LL‘].l‘Uﬂ?:ﬂj‘]_lLW@IMI@%@@J@VINTH’]@L@T]@Q Lmﬂiﬂm'ﬂﬂq\l’@ XML nuuanlan Vnﬂ']ﬂll?ﬁl'ﬂl,'ﬂﬂll

a
1 ¥ '

o Y a a o M v o = o o 1 A ¥ a a o 26 Y |
°IJ1$’]ﬂﬂll‘ll@&lu@Lﬁ]ﬂJVIEI\?llNVLﬂV]’mWi‘LIU'ﬂm ‘ﬂu{ﬂ'ﬂuﬁl’ﬂllﬂﬂ'ﬂﬂ’]ﬁ“ﬂﬁl’]ﬁl%@ﬂ@%ﬂﬂ’ﬂﬂiﬂﬂ‘ﬁlfﬂu

a

daya XML Tugrluuiuln

u



21
AL LR L)

1. AANINUABLUINADY

1.1 9aANAWLDINY

|
17 a

1) dayanlflun1maasusesdu XML

¥

2) diayja XML azsfinadigluuugnéiasmauuunesy (Well-Formed)

3) wraapaNNaLAasA i nadauFaIa1N170 199N JAVA 16

= 1%

4) nmsaanensiiudnsesldiudeyangniudnsan XBrevity wintiu

1.2 TafiMUARITAYA
1) nManageudusn Mllsunsd 3 Tsunsnas

o Y

1.1) Mmeaauiusnfag gzip

1.2) pnaagaLdudasas XMil

1.3) Nn13nageuiusnsag XBrevity
2) daya XML A lunmagey

2.1) aluansaasineanniiu s

2.2) d@519a1n1sungs XMark tagnnuuaunnimnes lun1sa519

2. aandsenauuazd@anilnanssuuas XBrevity

Tuwmatiannsdueadae XBrevity [10] thiaztlsynanlildag douresnnstiudmienans
XML (Compressor) uazn1s1eneianans (Decompressor) ilevinlfianansfigniusadag
XBrevity nauniiwanans XML suatudnls Tulaseaiieaas XBrevity azld StAX Parser
lufaauengansnalunszuaunis nstiudaenatsuazaananiatiudnlng luusas
nsvuunsaziinnsdnsiauaznansialenans XML A ldenu felasaa¥ranisineinaes

XBrevity louansldlunni 18
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[ ﬁ XML Document ]
A

Compression
uoissasdwoosag

Decompressor

XML File
Filter

Compressed XML ﬁ

A 18 TAsaa¥1ann9n9nueea XBrevity

2.1 Tusunsuiluandaya (Compressor)

fuihilunisfiusaienans XML Teazld StAX Parser (lugaguidinmeiianansd
agnstiudadnun Iuixﬁ'ﬂﬁ\iﬁﬁ’m’]ﬁ‘ﬁ’maLﬂ?’1::ﬁL’ﬂﬂ’&’]?ﬂ@jﬁ%@ﬁﬁ’]ﬂ%fﬁ’]?ﬁ@f@ﬂﬂ’]?
Ui (Mapping) Lﬁlfmﬂﬁ'ﬂugﬂLLuuiﬁLﬂuﬁf;@‘”ﬂmLLﬁqﬁuﬁﬂm'f]m"mj aslduulng Taalunig
@%Niﬁ/\lﬁﬁﬁ%’mﬂ@ﬁgﬂﬁuﬁmLLé’q‘&u azfaa9ae Tugtuune9n I8 XML waLgnsednIu
wuuWafn (Well-formed)

Taeluenansludnlesznauliddag <d>...</d> Taef d eannaIn Data NI

djdl ¥ dl o

drurasdays Taddourasdayangnivdaudsagniely uaz <m .../> Tag?i m daxnain
Metadata MxNafvdua9INsaBLNANNMNNEesdayaneluanans Teenansngnily
o X v @ = a4 9 : A % P v =y
dntansndniu vsauwaniasudayaszudruaretnals uazaiunsndnlalddnelnanls
sovaenedayandulliflusfuetiubn esainaglugtuuuaesanans XML waauazisn
asunadeyaatnialuli viaarunsoiinisasnaenansiiduenaraiulfdaadoasis

\@angn3 (Decompressor) Aaanuwuyly

2.2 Tdsunsupananistiuandaya (Decompressor)
Waanasngniudnasag XBrevity fadnisagnsldindusiiluanans XML fuaiiy

auronlaleeld StAX Parser NaanuuuN e tAIflanans Iaanin1s0anIialanans
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v b2
v o o ©

A = . L Ay < ¥ o LAl
NINUUBARURANNT IINUUNINAT Mapping ﬂ’leLﬁ SLLLLL‘VIﬂ <m .../> LL@fJuWﬂ’WI@”IuVLm‘]J

o

wnunslsisnetnely <d>...</d> walinduesnuniiluiananssueiiy

2.3 AARENNNI9VINNUURY XBrevity
Tusesuitliinauenisiudadeya  Iaalildlassaireaesienans XML (XML
Schema)  BALAANANNNING 19 Farflusaasiaraqanasiisznanldsedaiuusd way
aa 6 1 (=3 v $% (3 dl % o % 1 o o v
waanataspnee azwinlddndinisldauaeuinidn) du uideyanialuuansiiaiu il

Tassadgdudounazianasiavialg

<?xml version="1.0"?>
<bib>
<article>
<authors>
<author aid="al" eid="el ">
<name>Pissamai<nickname>Aom</nickname></name>
</author>
<author aid="a2"><name>Veerasuk</name></author>
</authors>
<year>2005</year>
</article>
<article>
<authors>
<author aid="a3"><name>Patumrut</name></author>
</authors>
</article>

</bib>

ANA 19 1@NA17 XML Finating A

Tunsiudndeyaiuasidayaimsinaisi ivaldd188amuRuazLaavtos 599
v

TilassaFwiniaginnduas inldauinsasienansidnasaalisoe
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<c>
<d>
<ele2e3 a4="al" a5="el" e6v="Pissamai" e7v="Aom" />
<xele2 e3a4="al" e6v="Veerasuk" />
<xel e8v="2005" />
<ele2e3 a4="a3" e6v="Patumrut" />
</d>

<m f="bib article authors author aid eid name nickname year '

b="0123a4a5678"/>

</c>

o

A 20 1aN&17 XML Fating A Aandudauan

a

c = n13dudn (Compressed)

=)

gl

d = deya (Data)

ayanasunadaya (Metadata)

3
|
=2

ALAN (Full name)

_,,
I
=)

b = Tatia (Brevity name)

1
o

v = A1restaya (Value)

X = NN9BNBIARLNUAN et auuAauUEnNg

1
a

P = o v = Y v < A | Ay v o .
AINNTNN 20 ELUT'I’W?UU'E]@‘IJ@NNZ\VH\?L?NMHWJHLL‘VIﬂ C mmuwimmms Mapping
¥ ] VG o ° V34 dl = o 4 % d‘ < dj ¥ a
LRHARNN Widusiauils LL@ZV]WI‘V]?.I@N”@LN@UU@@LL@’J@%iﬂ%uW@VIL@ﬂ@\‘l TNUVBHAATNAZHN
i 1 4
o/ 1 % % a I~ 1 & 3 L%

= = @ X & = o aa PR 1y
uy ﬂﬂ%IuLWlﬂ d IﬁﬂLLV]ﬂVIﬂumuﬂQﬂ e WU T tauaInaLNLe AAULNNNAUAUAIL

1
Y < ! oA 1 &

| (~3 dl | dl 1 aa & | o o Qida/ = [~3 aa
duwinnifuaasiaaauannadas v ifusaneen@ wsiudnazdninnuanas Tua s

u

Q

|
o o

| v o dl 1 ' aa 5% a A ¥ = o o ¥ o
aenms x  udadnwsnivuenduiugduuddnsganeldnisizes arduresnisfauiu
2098 ALNWATLTIULINY T (Ancestor  elements)  TuBAWUAMININ LA UUENE aeinqitu

<ele2e3 ab="al".../> ANAE <xele2 e3a4="a2" ../> UULNLANIN <xele2 e3ad="a2"

'
I a [ [ % il

> 1AnnrFaeansudainusnatnials ete2  luanisNussiadaatNIdulnsan

a

BeRaAUBAMUAITIN <xe1 e8v .../> aua1aUllaual dou e luaniludesarludaya
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YBINTIAA LN Lﬁ@q@ﬂﬂTuLLﬁi@zmﬂmaﬁﬁgw%aLuuﬁ(Root element) I AeiaRe it

fohluenansfigniugedell <ete2ed .../> unuiazilu <eOete2ed.../> uas
luniseuinaanudnlaenanstuiasnisie lunilawinzesenansigniiuda iy
<ele2e3 ad="al" a5="el" e6v="Pissama’ e7v="Aom" /> azgulneldann et delsid

dgll % = dl 1 d’l 1 o = a a o [ % % a dl =
e nald et ©e2 delifillevnduiuazFas@nfnniuiu el nald e2 He3 TN

[y 1 %4 1 !

aa -4 o dl QI IS DU 17 = d‘ & 1
WARANTLIRNDE 2 AIAFEINY LJJ@L?NQJﬂ?ﬂlﬂ\‘]‘ﬂ‘ﬂ?ﬂ@@ZNﬂ’ﬁ‘LLﬂﬂ@QEP]J@QQ’NLW@I‘V[@EI“I‘LLQ‘]JGLI@\‘]

kT
1

wanvistif udrAsuanazesdayasanun aniulugne Afidaniazuendaedesdiane

2
o

o o = 4 oo X Y o o = Ao & o =
ﬂ’]ﬂslm e3 8NU e6 sﬁGNLuﬂuﬁﬂ?ZﬂﬂU@ngﬂ LLﬂzﬂWEﬂ,m e6 eNU e7 VINLu'ﬂuﬁsﬁﬂuﬂﬂuﬂﬂ U

dj | E/ 4 3 dw 1o o E/ k4 Ql o L% o 1
B uTUgANEARUANT Imﬂmﬂammmum@wmﬂmm‘mm e mmmﬂumuiﬂ AIBEN

q

vaa

fndiaen1ananudn "Aom”  aginelEBamWE NG azvinnsanwEenAt e nneluudntl

= = o py = o ' o
L?'ﬂﬂﬂ@uﬂ\iﬂqmﬂ\?ﬂﬂmﬂwmfﬂﬁﬂq?‘ﬂ?q‘u sﬁ\?@ﬁfimqq "Aom" @%ﬂqﬂﬁlm el, e2, e3 LlAareb

a

= o o o alz
L'EEIQ@'W@U‘HHVLIJLL“LAL@Q

Tunstindayainaueng viradnistlauiniinaululenaisaziiauinluduasd x

Husadnegeaduduresdamwineuninnazuansdeyasadiie 1w <xele2 e3a4="a2"

ebv="Veerasuk’ /> aziiulfd1 e3 TeilArrastays avatineld e1 uay e2 AINAIAL uAY

1%

< Iy ' o o o Py '
eb sﬁda\lﬂ’mﬂwﬂgﬂﬂmgﬂ’mim el, e2lay e6 ATNAIAL LATNURAINFAIN <ele2e3

=

ad="al" ../>32499 e3 MU ad Aazheaniu wAGIHAN19819B9DNARNUFNAUNTN BeiNgLTL

[

<xele2 e3a4="a2" .../> ¥NI4 €3 M1 a4 AvasiAnfiu

auinladnlnsaiedanailuengans XML annnsdusmfasnanistiaziiulian
= % [~1 1 % o = 21/ o | dl 1 U
lNANT IMHAAMNNIETULA AU AR NAINIFUaLTU AnTiesalangansia n1raauidnla
1idne wazdvag lugluuuaesienans XML Agnsiasmuuiumasision

end13 XML ansiaetreuiaiuienansiiivdeyaneaiuunaanuidasngg

v 1
inatineludneniriuanalylunini 21

<?xml version="1.0" encoding="UTF-8"?>
<bib>
<inproceedings>
<authors>

<author>N. Zhang</author>
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<author>V. Kacholia</author>
<author>M. T. Ozsu</author>
</authors>
<title>A Succinct Physical Storage Scheme for Efficient Evaluation for Path Queries in
XML</title>
<booktitle>Proceedings of the IEEE International Conference on Data Engineering
</booktitle>
<month>March</month> <year>2004</year>
<pages>55-65</pages>
</inproceedings>
<inproceedings>
<authors>
<author>B. B. Yao</author>
<author>M. T. Ozsu</author>
<author>N. Khandelwal</author>
</authors>
<title>XBench Benchmark and Performance Testing of XML DBMSs</title>
<booktitle>Proceedings of the IEEE International Conference on Data Engineering
</booktitle>
<month>March</month>
<year>2004</year>
<pages>621-632</pages>
</inproceedings>

</bib>

AN 21 1@Na17 XML finating B

1
= =

wasanldlilsunsu XBrevity nnstudadeyaudazlsionansngniudnssuanslunin

22
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<¢>

<d>
<ele2e3 v="N. Zhang" />
<xele2 e3v="V. Kacholia" />
<xele2 e3v="M. T. Ozsu" />
<xel e4v="A Succinct Physical Storage Scheme for Efficient Evaluation for Path Queries in

XML" />

<xel e5v="Proceedings of the IEEE International Conference on Data Engineering" />
<xel e6v="March" />
<xel e7v="2004" />
<xel e8v="55-65" />
<eleZe3 v="B. B. Yao" />
<xele8 e3v="M. T. Ozsu" />
<xele8 e3v="N. Khandelwal" />
<xel e4v="XBench Benchmark and Performance Testing of XML DBMSs" />
<xel e5v="Proceedings of the IEEE International Conference on Data Engineering" />
<xel e6v="March" />
<xel e7v="2004" />
<xel e8v="621-632" />

</d>

<m f="bib inproceedings authors author title booktitle month year pages "

b="012345678"/>

</c>

o

NN 22 1Bna1s XML fating B Ngniudnudn
TudauasaenansNNaa U LLLHANKA WITUAIN130 1F XBrevity Tun1sdudn la i
Tneifaatienasianasdssnatinanad lunnwi 23 duiusnatnaasaenansfiilu Mixed-
Content Element Imaluanansisznavldsae <movie> 7idu Root element wazi
<mtitle>, <mname> WAL <actor> LﬂuQﬂ (Child) 9l <mname> azdl “shawshank” 1l

X ' ' X . =< o . ., P
1au1 (Content) AR TEUINLUAUNTDY <mtitle> TN “the  prisoner  of AT
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rdjd d‘

“redemption” tuilamlned “vear” uwenvisiafaelaAny “1994” dauudin actor 1de

& 4 ey oy PO R 4 . e
LNNHBUNUTDUNUBLAILA 3 T GNNLU'E]M’W]LLMT]L‘]’NT’]“LAIU

<?xml version="1.0"?2>
<movie>
<mtitle year="1994">the prisonner of
<mname>shawshank</mname>redemption</mtitle>
<actor>Tim Robbins
<actor>Morgan Freeman <actor>Bob Gunton
</actor>William Sadler<actor>Clancy Brown
</actor>Gil Bellows</actor>
</actor>

</movie>

NN 23 1@Na17 XML finating C

<c>
<d>
<el a2="1994" v="the prisonner of" e3v="shawshank"/>

_n

<xel v="redemption"/>
<e4 v="Tim Robbins" e4v="Morgan Freeman" e4v2=" Bob Gunton" />
<xed4ed v="William Sadler" e4v="Clancy Brown"/>
<xede4 v="Gil Bellows" />
</d>
<m f="movie mtitle year mname actor "

b="01a234"/>

</c>

o

AW 24 1an&13 XML Faating C Anndudanan

a

A

1 4
e TeNAN TN NB AN UALULNANKNANMAATU XBrevity aziansniudnendnssmanais

Inednuuintanatulusaagneiine </mname> T9azls <el a2="1994" v="the prisoner
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of" e3v="shawshank’/> azdn et/ lusamusMAtaiu 491 “redemption” azueniud AW

Tdlaenneluazunusas x atauandndudianifes lWaa ULt AU LA R LNUAS 198

a

]
=X o =

AU NEIRAe <mtitle> 1uiad Tugiuuin <actor> NNTAAALNUFLALITULAZNANUIUTY

v
o

v v ]
Fautusaws 3 duaull azueaniilu 1 AU A e4 LAZH 3 LARYITLNA Af v BluA1Ua9

actor F9L3N FATANIAD edv 1HUAURY actor FaNZRY WAL edv2 1TIWANRY actor F7

|
1 A o = o

4 1% ¥ Aaa Y o dd‘ . o
aniing azdaunaladniedadmusdauiunatafouasdmainaaiu XBrevity  Az#11nng
AuuaAtfataa lEssnfstausy 3 suauly InaEuldsaina 2 Wusuld uanlsdullnig

d‘ dl =3 2 £ aaa & dgl 1 o =3 .
AN 24 TIaZiUlAILEaNA17AT D ANUFLLLTA M NANTZUI B NUTZUAZUAN (Mixed-

v
Content Element) lananstiufianunsngniudnsiae XBrevity aiduriv

3. dquilsznausing o aaslilsunsy
3.1 AARLUNLAN&19 XML (XML File Filter)
Tunn9M191a89 XBrevity  dudnunsnanuunienansidnunldlaasuafesaail

v 1 ! 1
wus g viseidanyinlaviauiluniianans XML agnielu Gauanslunni 25

T Taitad

W
AUNNTUIIIU

T

iiudlalws
xml 13

AR 25 H9N13ALLNLaNa17 XML 91@anann i dura iy

T




3.2 maiuam (Compressor)

TunszuaunistusatianursaldandusavanuuInsaeavzanauduls  1Hasanuun
Wanazinsiudpazidngnscuaunissudagyanialulidiu lnsendunsiiudeyaadlu

Hash table udavinnaidsudayadanatasuuldieazinisdngduuusite imanzanuay

NINFRAFLNULLNTZFU BILAALETINI1INNIUTUAIND 26

FAUWAITUITIU

VvIuAsUNA
W Husala

Bunlnlsddiunn

A

esyadauind

declaration 1523

it

Y

Buswiwe /é

aslnlad

il gumauInue

Y

tiluaaummua
afuue ?

dauileudin

Fusaanans ?

tAudaucinsn
av hashtable
set index=0

Nai Tt

A 4

a519 I Tuai

v

dlaunviniie

v

anulwldea

ifludawmue/
waansineG ?

fingjtu
hashtable
wialu

T

etk

ussyAIaItu
hashtable
wSau index

anuan index
aan hashtable

A 4

dauasinsianu
Py
stuuufidvuea

AR 26 H9NTTUNUNTUSAANEINIAAFENLLLNT T
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3.3 Aaangn19luan (Decompressor)
ﬂ"ﬂuﬂ’]ﬁ“ﬂﬂ’mﬁ')‘ﬂﬂqﬂ@?&ﬁ’m’]?f‘%’]LLuﬂL‘ﬂﬂ@’ﬁ‘LﬁﬁﬂuﬁUﬂ’]ﬁ"%’]LLuﬂ"lI‘ﬂﬂﬁ"J‘]cj‘]_l’é/ﬂ Lfl‘ﬂ

Hudauaasnisaiunienansudfazidngnszuaunisaenansiude

audiu

metadata
avlu

hashtable

Muasunn
IWldu3alsi

T
Y
y i dwls ;
( . ) NLEIU
FUATTNTIIU
Y
#519Inatus

\

iileuvin root
element

aulnldeia

ifludfuuue ?

tlaunvinhinsu “sitat
anviu root UGueIY dauaianni
element AEnus “a” 2 frdasina
Y
gindg16iuen —
Hnusidlu “e” _ Gadeuen Sas16iudn
dnusiiilu “e” Hnwstiilu “a”
ittt e leilal
map fiu map fiu <
haslIable hashtable
e ‘!
wiguad'tWa A i'le
wiguas'tWd
!L|
tlawiin -t

fugaanans ?

NN 27 HaNITUNUNNTARNLNNTTILER
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ﬁma’;ﬁuﬁ’a
dnusiniu “e”

v

anuanie “e”
gsnuasual

1A lafll
map fiu
hashtable
\
flauiin

feinditiosl il
ap vsals 2 map
2 hashtable
Y
flauiin

AR 28 H9nTTUAUNTARNENITTILAR (Fi)

nsiszananadtayanlanainnisatang
4.1 pfm349u189n190 U8R (Compression Ratio) @aifludnsdquFasaslun1siuen

Ineunldanannnsi (1)

. o . VINAYOUBAIT NI UOAA
ARTIAIUYANNITLILEA = (] — )X 100% (1)

’U‘L.l”lﬂ"ll@\‘il@ﬂﬁ’ﬁﬁ/uﬂﬁﬂ

4.2 wanlunnsdudn  (Compression Time) Aawa? ki lun1sdudmiangns XML

TaaiuuaalunieTadluiun
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NAN15I]E

1. ADANHUSURILANFSN LTNARD
Tunmeaaaiilaldsacinglunimeaaadiilu 2 daupagiun lgainnisaiieianans

Aagel XMark [16] %Qﬁqﬂqﬁ‘@%{’NL'ﬂﬂ@’]ﬁ‘ XML @umﬁwm 5 1an417 Inelau1A189eNaNsN

¥
=3 [ %

wansinsiuauag fuAwnees (XMark factor) Al lunisinupauiaresenasnazaing

¥ ! 1
TUN TIUAAIADIANHOUTTBIANANTAIATNT 2

F19797 2 AndnEuzaadenas i unimeasulaga¥1eain XMark

XML Size Element | Attribute XMark
Depth
Files (bytes) Types Types factor
a.xml 27,233 8 58 3 0.0001
b.xml 118,274 9 72 4 0.001
c.xml 1,182,547 10 72 5 0.01
d.xml 11,875,066 10 72 5 0.1
e.xml 118,552,713 10 72 5 1

2 S, < =
mﬂmmﬂ@"lumm\m 2 ARYATNLNLANTUALRN

Size ARUUIATURUANAT XML Rt

UL

¥

a

]
=]

dauaTa oA

Tulus (bytes)

A =< A [J ?:/ a Y a a K
Depth AaANANYTEA T UINTUNTaUiUgegaNinTwluenans
Element Types ABATUAILIRATRIBANUS lanans
. A o a aa
Attribute Types ARANUIUTHATAILAAYITLAF LLLANANT

Xmark factor AaALNALRaFA N 1AL ATN2459BNANTRR N

1
=

Tugdnungasiilulanans XML Aan1s1d9ua3e a9ldninigainiilnanuiainiezang

' | 1
X =

a - @ = ] p~ o o A o Y A o A o
@um'ﬂiLuWH\mV]N”}@ﬁﬂLLMZNI?]’N“] LL@ZN@OA@HHMZVI VLﬂV]u’]llf]shjLMN@UﬂUL@ﬂ@f]?V]@?WQ

AN XMark f9m13197 3
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F1979% 3 AUANBIUEaRNNANIT I lunnInaaauAINBumasiLie

Size Element Attribute
XML Files Depth

(bytes) Types Types
1998statistics.xml' 669,309 7 46 0
factbook.xml’ 4,222,646 7 199 0
format.xml’ 1,166,916 | 6 15 1
shakespeare.xml 251,865 6 17 0
Weblog.xml4 3,021,921 3 12 0

2. HANITNARDY
dl o = o 1 aa % dl v 1 dl o dld
Wannistudaluwsiazitudn nanldlsngegluniaed 4 lnadnanauianiy
aaladaiviaeniunlalus (KByte)

- a Aa o 9
ANT1NN 4 ﬂ’]?lﬂ_@ﬂ‘uWlﬁl‘]_l“lluqﬂﬂ@\imﬂ@q?muu@ﬂu@q

XML Compressed File Size (KByte)

Files Original gzip XMill XBrevity
a.xml 27.0 10.4 10.4 25.6
b.xml 115.5 39.8 37.9 112.1
c.xml 1154.8 371.5 338.1 1,119.1
d.xml 11596.7 3,731.6 | 3,320 11,238.9
e.xml 1157741 37,357.6 | 32,996 112,223.2
1998statistics.xml | 653.6 65.2 34.70 648.0
factbook.xml 4,123.7 978.7 683.7 3,259.6
format.xml 1,139.6 11.7 81.66 1,012.1
shakespeare.xml | 246.0 66.4 62.68 252.5
weblog.xml 2,951.1 124.5 72.69 2,055.4

! http://www.ibiblio.org/xml/examples/1998statistics.xml
: http://www.w3.org/XML/Binary/2005/03/test-data/Over1 00K/factbook.xml
’ http://www.eda.org/pub/ibis/xml/sample1/format.xml

! http://gnosis.cx/download/weblog.xml
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Tnennsmaaaeilavinuy Intel Pentium 4 CPU 1.70 GHz MuaaiA9Muan 512 MB
sruulf)iAnns Windows XP Professional with Service Pack 2 kazlin1114191 (JDK 5.0
Update 1.6.0 ) Jun1sa51quasimunszuunsiuen

A @ Y v Aa o . = = A
ANA997 4 aztiiulddnauiandudnsae gzip uaz XMill Hawadnuinidaiiay
o . dl ! . . | = o = ] . o
AU XBrevity LHasanndn gzip way XMill Wunnstiudalugluusaesluwts us XBrevity i
nstiudnanizdouaasuinminu wazdeaailuanaslugluuy XML et usatinglsfinnu
dl o . ai ¥ o o a % o v v [ . v
\Hatntien XBrevity Nlivan1sanEesdeyaiuunseduuda unldsaniu gzip azlduanis
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XML Compressed File Size (KByte)

Files Original gzip XMill XBrevity+gzip
a.xml 27.0 10.40 10.4 10.5
b.xml 115.5 39.8 37.9 40.4
c.xml 1154.8 371.5 338.1 373.4
d.xml 11596.7 3,731.6 | 3,320 3744.9
e.xml 1157741 37,357.6 | 32,996 37482.4
1998statistics.xml | 653.6 65.2 34.70 66.1
factbook.xml 4,123.7 978.7 683.7 945.6
format.xml 1,139.6 111.7 81.66 109.4
shakespeare.xml | 246.0 66.4 62.68 66.3
weblog.xml 2,951.1 124.5 72.69 114.6
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XML Compression Ratio (%)
Files gzip XMill XBrevity+gzip
a.xml 61.47 | 61.83 61.2
b.xml 65.55 | 67.18 | 65.0
c.xml 67.83 | 70.72 67.7
d.xml 67.82 | 71.50 |67.7
e.xml 67.73 | 68.52 67.6
Average | 66.08 | 68.52 65.8
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XML Compression Ratio (%)

Files Gzip XMill XBrevity+gzip

1998statistics.xml | 90.03 94.69 89.9

factbook.xml 76.27 83.42 771

format.xml 90.20 92.83 90.4

shakespeare.xml | 73.00 74.52 73.0

weblog.xm| 95.78 97.54 96.1

Average 85.06 88.60 85.3
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AN9197 8 NATFenaunani I lunisiudn

XML Compressed Time (second)
Files gzip XMill XBrevity
a.xml 0.4 < 0.1 0.7
b.xml 0.8 0.1 1.0
c.xml 1.5 0.3 2.3
d.xml 6 3 8.5
e.xml 36 30 8.5
1998statistics.xml | 0.3 0.2 2.8
factbook.xml 1 0.6 4.3
format.xml 0.6 0.3 3.3
shakespeare.xml | 0.4 0.1 1.2
weblog.xml 1 0.6 55
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ﬂﬂﬂluiuﬂuqqdquﬁﬂmﬁgﬂLLuuﬁlqﬂr;?]’faqLL@mmwmﬁwmﬁﬁﬁuﬂdﬁLﬁu Tnefiamni
Tulsunsulunesfunauminiinanudiiesaniinisulaewlaussnidlunisauanans
LANFLBNUAAAN Simple API for XML (SAX) 111 Streaming API for XML (StAX) uaz bitl5utleelén
Tuldsunsn Taelkdnisarseetandludlfdesfigainfiazinlé dedsendaiud

PUIEAITNAN

naneaesildasulans3nldlunseengnsiendiuueaann Simple APl for
XML (SAX) 41114 Streaming API for XML (StAX) ieeannnisinauaes sux duaziiandinisiin
NN9184 SAX FaAN919R 9 FafluntsuBatiannatlunistszananalidlagld sax uaz
stax Tnenanteaslunstssuansidaes sax avilsvannl 7.28 3unfl daunainaiieas

Tun91szananaldaas stax azilsesnnd 6.60 21N T9LaaN9N SAX 114 0.68 U7

A19197 9 NYsFenfaunanlunisdszunana i alng 1 SAX LAy StAX

XML Processing Time (second)
Files SAX StAX
1998statistics.xml | 8.07 5.84
a.xml 0.70 0.65
b.xml 1.14 1.13
format.xml 10.59 9.48
shakespeare.xml | 2.13 2.02
weblog.xm| 21.04 20.48
Average 7.28 6.60
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Tnad

XML Compressed Time (second)
Files XBrevity (old) XBrevity (new)
a.xml 24 0.7
b.xml 8.6 0.9
c.xml 80.4 2.3
d.xml 776.6 2.8
e.xml 7735.6 8.5
1998statistics.xml | 157.2 2.9
factbook.xml 212.3 4.3
format.xml 172.2 3.4
shakespeare.xml | 26.9 1.2
weblog.xml 296.3 55
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XML Decompressed Time (second)
Files XBrevity (old) XBrevity (new)
a.xml 2.3 0.7

b.xml 6.5 1.2

c.xml N/A 2.8

d.xml N/A 9.7

e.xml N/A 6.8
1998statistics.xml | 83.3 3.8
factbook.xml N/A 7.1
format.xml 8.3 4.3
shakespeare.xml | 17.3 1.6
weblog.xml 85.5 9.2

v
* uNnene) A1 N/A snens tdsunsnldannnsadszuaanalidiuld

iHasanniiadaianane

wazlulisunsuin1Tud Tl 8190 N N UFINAULANANTLANT LA N LAALNLAN AN H

ATRNTNNELAL 11 <, >, &, * Aediasldanisud latToyvnidnuldsunsulud

lumadia XBrevity  nlatinauall Fududsaaudrdnylunisiivdadeyaludouanas
Tassaireudin ussadnassaaiudayanialuuiin (Content element) fslalazunnsiiudn
o :// =S o o a a a a o % g al al o
Fatiuaesaguisaimundss@nsninaeanaiianisdudnlsuniuldaninanisdudn

o s = = o Py = o o N o
@ﬂsﬂ?&ﬂqﬂluwﬂﬂ sﬁﬂ@xllN@IVI?J%’]@mﬂﬂlfﬂﬂ@q?@ﬂﬂﬂiﬁﬂﬂ ?QNVLﬂﬂQﬂ'}?WWUWIVﬂq?UU@ﬂ

'
o =

v v a -dl 1 dw = [ 3 2 dl 1
15 LQ@WH@H@Q@WﬂLﬂNWLﬂM@% uﬂﬂ@’]ﬂuLLuQVl’NﬁLuﬂ’]?u”lL‘ﬂqLﬂﬂ@W?VIQﬂUU‘ﬂﬂLL@QSﬁQﬂgiu

'
=

stluuy XML agudalildinensdumdayaniiuanuddaniiawla uazuanismasadan

nstiudadaya XML minaruisatin lihlszgnaldeundasldnim XML saudennsldanu

Ui uEmasia (Web Services) @aifluananuidamiianungula wazinadsslamiiluaunan lu



45

! :j/ o ¥ 1Y o aa a dld ] 4 dl A
A7UAAINT Query uu@ﬁm%‘ﬂ'ﬂ’]blﬁLL[}’]ﬁ]“ﬂ\‘lﬂﬁ‘ﬂﬂﬁ‘:\‘]fJﬁﬂWﬁ‘LﬂﬂJ‘i’m@ﬂLLZWsNﬂ@ XQuery {1

u

dszgneasnisialifldiuenaisfdudnsan XBrevity Tearusoinldsaanis Query aas
1 IngduunsnIiN1IN1 IR TeB A NUANABINITLANINNT Mapping U Index  Midlu

< & A yy o X o o o =2 o
MSJ’]EIL@“IIGIJ\??J%J‘I’]F;IIMLLVIﬂ <m .../> LN@1®N@@Wﬂ°ﬁuuLL@’J Tudunaasasnonig Query Tu

= [ %

wnansavagineluuin <d .../~ sl inlinnsdumndayangniudnson XBrevity 411190

a

o v 1 o
YT {G S Ta T



10.

46

UTTUYNTHN

Amazon. Amazon Web Services. Retrieved 14 July, 2004, from

http://www.amazon.com/gp/aws/ landing.html

BEA Systems, IBM, Microsoft, SAP AG, Siebel Systems. Business Process Execution

Language for Web Services. Retrieved 19 July, 2004, from http://www-128.ibm.com/

developerworks/library/specification/ws-bpel/

eBay. eBay API. Retrieved 19 July, 2004, from

http://developer.ebay.com/common/api

Ferraiolo J, Fujisawa J, Jackson D. Scalable Vector Graphics (SVG) 1.1

Specification. Retrieved 6 August, 2004, from http://www.w3.0org/TR/SVG

Gailly J.L, Adler M. gzip : The Compressor Data. Retrieved 19 June, 2004, from
http://www.gzip.org
Google. Google Web APIs (beta). Retrieved 25 July, 2004, from

http://www.google.com/apis/

Hunter D, Cagle C, Dix C, Kovack R, Pinnock J, Rafter J. Beginning XML. 2" ed.
Wiley Publishing, Inc., 10475 Crosspoint Blvd., Indianapolis, IN 46256, (317) 572-
3447, fax (317) 572-4355: Wrox Press; 2002.

Jagadish H.V, Lakshmanan L.V.S, Scannapieco M, Srivastava D, Wiwatwattana N.
Colorful XML : One Hierarchy Isn’'t Enough. In: the 2004 ACM SIGMOD. Proceeding
of the 2004 ACM SIGMOD Internaional Conference on Management of Data; 2004
June 13-18; 2004. p. 251-262.

Lakhasophon P, Runapongsa K. A Survey of XML Data Compression. In:
NECSEC2005. Proceeding of the 1* Northeastern Computer Science and
Engineering Conference; 2005 March 31-April 1; Khon Kaen; THAILAND; 2005. p.
80-87. [in Thai]

Lakhasophon P, Runapongsa K. XML Data Compression using Brevity Encoding. In:
NCSEC2005. Proceeding of 9" Nation Computer Science and Engineering
Conference; 2005 October 27-28; Bangkok; THAILAND; 2005. p. 349-360. [in Thai]



11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

47

. Liefke H, Suciu D. XMill : an Efficient Compressor for XML Data. In: the 2000 ACM

SIGMOD. Proceeding of the 2000 ACM SIGMOD Internaional Conference on
Management of Data; 2000 May; 2000. p. 153-164.

Mairiang K, Pluempitiwiriyawej C. XPACK : A Grammar-based XML Document
Compression. In: NCSEC2003. Proceeding of 7" Nation Computer Science and
Engineering Conference; 2003 October 28-30; Conburi; THAILAND; 2003. [in Thai]
Min J.K, Park M.J, Chung C.W. XPRESS : A Queriable Compression for XML Data. the
2003 ACM SIGMOD. Proceeding of the 2003 ACM SIGMOD Internaional Conference
on Management of Data; 2003 June 9-12; 2003. p. 122-133.

Murray P, Rzepa H. Chemical Markup Language (CML). Retrieved 30 July, 2004,

from http://www.xml-cml.org

Runapongsa K, Patel J.M. Storing and Querying XML Data in Object-Relational
DBMSs. In: EDBT Workshops 2002. Conference on Extending Database Technology.
2002 March 24-28; Prague, Czech Republic; 2002. p. 266-285.

Schmidt A.R, Waas F, Kersten M.L, Carey M.J, Manolescu |, Busse R. XMark: A
Benchmark for XML Data Management. In: VLDB2002. Proceedings of the
International Conference on Very Large Data Bases. 2002 August;, Hong Kong,
China; 2002. p. 974-985.

Tolani P.M, Haritsa J.R. XGRIND : A Query-friendly XML Compressor. In: ICDE’02.
Proceeding on the 18" International Conference on Data Engineering. 2002. p. 225-
234.

UN/CEFACT, OASIS. ebXML: Enabling a Global Electronic Market. Retrieved 25 July,

2004, from http://www.ebxml.org
W3C. On SGML and HTML. Retrieved 15 June, 2004, from

http://www.w3.0org/TR/REC-htmli40/intro/sgmltut.html

W3C. Extensible Markup Language (XML) 1.0 (Third Edition). (2004 Feb 4) Retrieved
20 July, 2004, from http://www.w3.0rg/TR/2004/REC-xmI-20040204

W3C. HTML 4.01 Specification. (1999 Dec 24). Retrieved 9 June, 2004, from

http://www.w3.org/TR/html401




22.

23.

24.

25.

26.
27.

28.

48

W3C. XML Path Language (XPath) Version 1.0. (1999 Nov 16). Retrieved 6 August,
2004, from http://www.w3.0org/TR/1999/REC-xpath-19991116

W3C. XML Schema Part 0 : Primer. (2001 May 2). Retrieved 1 July, 2004, from

http://www.w3.org/TR/xmlschema-0/

W3C. XML Schema Part 1 : Structures. (2001 May 2). Retrieved 1 July, 2004, from

http://www.w3.org/TR/xmlschema-1/

W3C. XML Schema Part 2 : Datatypes. (2001 May 2). Retrieved 1 July, 2004, from

http://www.w3.org/TR/xmlschema-2/

W3C. Web Services. Retrieved 8 September, 2004, from http://www.w3.0rg/2002/ws/

W3C. XQuery: An XML Query Language. Retrieved 14 January, 2005, from

http://www.w3.ora/XML/Query

Yahoo. Yahoo! Search Web Services. Retrieved 4 July, 2004, from

http://developer.yahoo.net/




AMANUIN N

UsziRtauasNaguaInmel

[ %

gl

49



50

UszaRua9ianlnlAsINIg

WAL A9, NUAT FuuzeAn EFunuisunalunisAnmnlussdufsyanss W en o
ﬁi:mmzm?gﬂLsﬁm‘imﬂﬁwmiﬁﬂmﬂ?mmwm?é’fmLﬁmﬁﬁﬂulummﬁmmwiﬂﬂﬂLL@:
AransaupaNiamas anuniAngndaAfiuiwaant lull w.A. 2540 auni1sAnEnoynn
uaziFynyenluaianidnainisraunanasilariAINITuAANNILADST AINNUIINLIAL
NTUnu LL@u@ﬁLuﬁIuiwdwﬁ'Gﬁﬂuﬂ?‘mty%@ﬂluﬁwﬂmmﬂumﬂq@%’ﬂu 148neui
aothiadnreslediduilnsenln UszimAuaunn wasiinosesn uazupdvefidy sz
anigelaIng

BA. AT, NTUAT FUUTIAN ﬁ@fogﬁw,ﬂumm?ﬁﬂ@xﬁﬂ‘ﬁ'mﬂ%ﬁmmmmmﬁqLﬁ@§
AMEZAAINITNAIART Wn1Anedsaauwny waziduddosaniumdiadainis A
AFNIINANART NANeNATauLnY Haonuaulanteduendiduies umesia uwaziiy
2.0 1é’§uL%aaliﬁLﬂuﬁwmﬂﬂumifammL@ﬂsﬁlﬁmLL@@LL@W’?UL%@ﬁ@%ﬂﬁluummmmﬂ‘fg

a o | d‘ a o dl ° = c & < = ¥
BASUTENIANTY LL@ZLﬂuWﬂ?‘ﬂE’W‘ﬂQUﬁ‘HVI‘V}uW walulagandiduuaauaziiugasiannld

szinuagesiaiag

wessiug wanlanns Aadledudl 6 Awnan WA, 2519 d15ansAnmnszay
ByyrssidnssuAIansindin - @a1a13danssulilfdn - d1indaidanssuAnans
nuanedumalulatigauis lafl w.a. 2542 werinelusiumisenanadilszdnanigie
AN anntumatulagsausas Inaananauas Tuseninstl w.a. 2542-2547 LAY
lusnuvideianiiunundse aontumaluladsguens naandanauas lusznanedl w.a.
2546-2547  wazAnmisaluszauiBygyiinatanianidinssunaniamed A
AANTauAans rnanenaaaauwn Tl w.e. 2547 uazaunisdnsnszauBoynyain lul

W.A. 2549



MANUIN

LN
LNAIMNUBRIHA

[ %

gl

51



52

UNANUDIHIAE
1. Lakhasophon P, Runapongsa K. “A Survey of XML Data Compression”. In:
NECSEC2005. Proceeding of the 1* Northeastern Computer Science and Engineering
Conference; 2005 March 31-April 1; Khon Kaen, THAILAND; 2005. p. 349-360. [in
Thai]

2. Lakhasophon P, Runapongsa K. “XML Data Compression using Brevity Encoding”.
In: NCSEC2005. Proceeding of the 9" Nation Computer Science and Engineering
Conference; 2005 October 27-28; Bangkok, THAILAND; 2005. p. 349-360. [in Thai]

3. Lakhasophon P, Runapongsa K. “XBrevity: XML Data Compression using Brevity
Encoding”. In: ITC-CSCC 2006. Proceeding of the 21* International Technical
Conference on Circuits/Systems, Computers and Communications; 2006 July 10-13;

Chiang Mai, Thailand; 2006.



53

ﬂ’]‘i’ﬁﬂi?'ﬂﬂ’]‘iﬁuﬁﬂ‘ﬁ"ﬂ qaLa ﬂ‘]ﬁgﬂ LA

A Survey of XML Data Compression

tsziug wanlannd
NARTNIAINIIHARNAIADT

ADLCAAINITUANGAT NUINYIRLTDUUNL

Email: jingxth@yahoo.com

LEG)

De

U

%’@aﬂ@uuﬁuﬁmﬂLﬂ?}lﬂuﬁuiuﬂ@ﬂ‘gﬂumu
Tngjflanwanslugduuuaedianans XML
(Extensible Markup Language) ﬁﬁl\ﬁmﬂﬁl”ﬂﬂ
landns XML flaunalugilefauiuaunares

o

o a py ~ Y & A%
fayaasluienans wesanninislduinidgnriv
luntseduradeyadszinnifaaiund
a ' o oo =
UATREARNTE  BUNAMNRLAGNTAna
wanAN 1 lunstiudaenans XML Daugddus
azwanan M lun1studaenans XML 8350159
wansneiuaanudnnmatialanuailuses
lddayainaadesiulassa¥ieesianansisdu
Tmﬂ’]iﬁmumﬂgiqmmfﬂmnmﬁmmzﬁ
TAT94519L8N41T AINKUANITENTIANULARE
A o ' v A | o o o v
WANANAALALLATAAABENLANAINAULAT N LA

ANNAIH70 TN uLANFANSRWAN AR s

AdAty nsdudadaya, XML, nglaennsal

ilaqifiy XML (Extensible  Markup
Language) [6] lednuniunuinuaziilu
wnsguluntsuanilasudeya wesainnas
v = v al'
afraienansanaiilasea¥reivainuans waz

A = P o a X Y =
LN@Nﬂq?Lﬂ@ﬂuLLﬂ@\T’ﬂ@H@Lﬂﬂﬂuﬂﬂum@QNﬂq?

NIUAN i;muZZW\‘i 2l
NIATTNIAINTINADNAIUADS

ANLEAFAINITHANGRT NUINLIRL TR

Email: krunapon@kku.ac.th

waguulaslasea¥remalddan Teaziaonu
gaenlunisuiladmiuuetndimduaunnlug
Fowmmil XML Aefumuamanndu de XML &
ANAINTD luNNTeE LB ANTNN BRI Ta s
uazianndavgulunislden nstn XML a0

W aruarursanilalnenis g uinilusannfy

A = Iy

WATNIIATOUANNABTNAINUNE LT aYA

[
=2 ¥

inlenansigna¥saiudnlaladeg aadudou

o o dl o 24 ¥ K U v 49( 1

AN Q_JVW]qlﬁﬂ’]?mﬁﬂ\?ﬂ@ﬂu@iﬁ\‘iqﬁﬂlu LLAIRNN
g

N

AnsRAn1lEuA N1 u g lunis@ena
ANUNNan i AAN TR NwAn ThaLA9RY

Uagaialuenans

<Book>
<Author>
<Name> Pissamai
</Name>
</Author>
<Author>
<Name> Porntip
</Name>

</Author>

</Book>

9171 1 Fetieenans XML



oA

a r.-s o & 9
@qﬂgﬂ'ﬂ 1 @xmui AMNNITURNNTRY A

ge e

Uszinnmipaniunansnsy d9luurazaiaasi

oD

MEAvIREALANANNTY  foawnll  auRT89
= = ] 4‘ = [ b
natsasiaualugiaisuiuauiadeys
arangluenanstii dena lFauilaeaiieivn
% o [~3 z A
Faan1raaLiLendnseazduilaaananlunng
o ] £ dl £ 1
fude  wnsiesnisuanilasuteyaszngns
B9ANT ENUITLLLATRUNE
o % I~

anilyr luFesruinaesdayanuimied
anurntnun M luudTynilaranisiudn
%’@Nﬂ@ XML (XML data compression) Wean
aurngedtandnsiaiunisiudadaya XML
Taeaniznn lfanusnnndse@ananinlunig
= o val 1 sl = o U ul/
Tudnlsandnisldasnistudadayaialyl

Tun13lisnsazidanuealnseadraenans
daulvnjazld DTD  w3a XML Schema 34
Meazdunvaslnsea¥isenans XML dnazgn
a8u1edae DTD (Document Type Definition)
[1] dmndnisdedeya xML Taad DTD 1ilu
AuiNaAN XML aziinlinsuaniaaudays
\ X 4 ~ ° \ & P p
NeAUHeIRINANIIARALN winelsnAdTd
wazpudNRusendnedayalssinne1e) Aas
avifluesingls wilunnsas1e DTD Heaziden

wazdunaufgaaInnaanaag i1 linisasig

v
I's

= \ ' A =
Lﬂﬂ@qﬁ\mﬂqflﬂﬁlﬂﬂqﬂ UaaAfanianansaa s

a ' o ¥

naUAIELHaUINNTNAFAIITY LALARINIT
n3aadauTiinuasdeya (Datatypes) [10]

wianille uws DD Tdlégneanuuuniive

pIvageLTinresioyamian Hriten1snmasel

v

10ULIAT29AN (Value) F9d XML Schema
[8,9] 'ffmgﬂa?w%umLﬁ@mmr’fﬁcymmmﬁ
XML Schema #i19a1n DTD sl DTD fligul
tszlam (Syntax) Wuweamates a1 XML

Schema tugniaawaulagldlginsaineanim

54

XML uanannisdnaiiedeyan DTD diaus
WA3 XML Schema fladqanmunsiintesdeya

Tagldiungils (Namespace) [7] Wazn1mue

&

FI9ANURILAANTLIA (Attribute)  LAZRALNYE

(Element)

Feei1e DTD 289t8nd13 XML mﬂgﬂﬁ' 1
<IELEMENT Book (Author+)>
<IELEMENT Author (Name)>
<IELEMENT Name (#PCDATA)>

o 1 ¥ % a e o
anarag AU luaaRanAL avilsznay

ol

lulgineinnstlsznnalil <Book>  L{luARLNUANH

Author  @tinatiasnils Author  TasiBALNLE

a

Author  Suilfeyaesdaiuud Name uwazda
wusf Name  udiayassnusiagnilsznis
L‘ﬂ‘ﬂmlﬁu PCDATA (Parsed Character Data)
wadlalunsiiugadeya XML Aty
flaqiuiu 4714 XML Schema dungineoust
wardanivualunisinnisdudndayas XML

wazluunadudluiadan 2 avldiiaue

o

N o ] A =
ﬂ?zuquﬂq?‘]_l‘]_l’amuuumf]qwl wmﬂqi‘uﬁﬂﬂuwﬁ\i

q

1Y
o

16wA XMILL, XPRESS uaz XPACK Ineifivia 3

o

Aamananalfinauaninsmuisdamudasas

wazuwg nluneimunatialudlunisiy
dadeya XML  aztnausluiaded 3 uaz

unaguluinden 4

f
[

2. UIRENLN LIS

'
a o

nuddennantnisdudadayas XML

4 1

flaqifutiuiieg 3 3814un XMILL, XPRESS uaz

U

Y
= o

XPACK @97t 3 matagaiulun1sanauinies

1
= Y

dayanidu XML 1idnas Inoudazisasld

'
a a

wmadlafuansfeiuly sanaslauesallil



2.1 XMILL [2]

fwmaliausndiléianistudaendns XML
Welifaunadnaddaaldld zib fulaweslu
f XMILL Faflusaidenduiuildly 6zip Tag

Eudannns 3 48 A 1) wunlpsead1eeanann

¥

faya 2) dangulinudayasie 3) dndeyan

v o & '

Idngnazuaunisa¥ieauduiusn1anguan

o o Y

o o - = aa X %
NUATUAN L Eﬁ\iluﬂqﬁ‘uuﬂﬁﬁlﬂﬂﬂiﬂﬂqﬁuqzslﬂj

o al

w

AX Parser \fusindanisiudeya XML et

ayan tiidngnszuaunisiiudnaes XMILL Tag

o

= o i = = o X
InannIsAananaNsEaziae AR
2.1.1 wanlpseasisaanantaya u

nnsuenlagagF1aiisvnaulddoeuwin wazue

¥

AvistaeanaInNdauidudena

al
'

2.1.2 apngulunudayasie g nlfann

CY]

=)

% k7 ¥ Y
nrsueniaseairsaanaindena taalvidaya

G| = o 1 U = o ] ¥
duwuuimpaaiuwdneg lunquinaaii doudeya
o o : G =y ye Y
azieaiulisaanuinilsdnnguudn
2.1.3 Tayanlaaziingnszuunisasa
o o o

ANMNANNUSINgUAINURYAN®al 1lalk

¥ =2 1 o Adl Y o 4
@WNW?G@WQD\TﬂQNﬂWWi@@mLLF;IﬂLL@‘J A

ATNTOLBNANUNEIBINGNATI LT

| Sem Compressor 1| | Sem Compresasm2 | ... | Sem Comprensor k |
Main memory T

COTT ™)

CB RS 16 42

[ Structurs Container Uata Comtainer 1 Data Container 2 Data Container k

—— | e an | Ty

Dutput tile: compressed XML

917 2 FIn9MneuIes XMILL

Aaag19luN15Y9I4Ta9 XMILL

BNANT XML siuatiy

55

<Book>
<Author>
<Name> Pissamai
</Name>
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Abstract

XML becomes the standard language for
data representation and exchange on the
Internet because it is simple, flexible, and
platform neutral. However, XML data is often
large and verbose since it consists of many
repeated tags which are used to self-describe
data. The large size of data results in an
excessive amount of space required for storing
data on the disk space and that of time
required for transmitting dataover the
network. Thus, it is necessary to find an
effective compression technique for XML data.
Previous compression techniques generate the
compressed XML data that is in the binary
format or in the proprietary format to only that
XML compressor tool. Such format is often
incomprehensible to others or difficult to
automatically parse.

In this work, we propose XBrevity, an XML
compressor which supports compressing and
uncompressing XML data.  XBrevity adopts a
novel encoding method that has the
compressed XML data in the XML format.
Thus, the compressed XML data still preserve
the advantage features of XML but the XML
document has the smaller size.

Keywords: XML, Compression, Data
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<?xml version="1.0" encoding="UTF-8"?>
<bib>
<inproceedings>
<authors>
<author>N. Zhang</author>
<author>V. Kacholia</author>
<author>M. T. Ozsu</author>
</authors>
<title>A Succinct Physical Storage Scheme
for Efficient Evaluation for Path Queries in
XML</title>
<booktitle>Proceedings of the IEEE
International Conference on Data
Engineering</booktitle>
<month>March</month>
<year>2004</year>
<pages>55-65</pages>
</inproceedings>
<inproceedings>
<authors>
<author>B. B. Yao</author>
<author>M. T. Ozsu</author>
<author>N. Khandelwal</author>
</authors>
<title>XBench Benchmark and Performance
Testing of XML DBMSs</title>
<booktitle>Proceedings of the IEEE
International Conference on Data
Engineering</booktitle>

<month>March</month>




68

<year>2004</year>
<pages>621-632</pages>
</inproceedings>

</bib>

<m f="bib inproceedings authors author title
booktitle month year pages "b="012345678
H/>

</c>
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<d>

<ele2e3 v="N. Zhang"/>

<xxe3 v="V. Kacholia"/>

<xxe3 v="M. T. Ozsu"/>

<xe4 v="A Succinct Physical Storage Scheme
for Efficient Evaluation for Path Queries in
XML"/>

<xe5 v="Proceedings of the IEEE
International Conference on Data Engineering"/>

<xe6 v="March"/>

<xe7 v="2004"/>

<xe8 v="55-65"/>

<ele2e3 v="B. B. Yao"/>

<xxe3 v="M. T. Ozsu"/>

<xxe3 v="N. Khandelwal"/>

<xe4 v="XBench Benchmark and
Performance Testing of XML DBMSs"/>

<xe5 v="Proceedings of the IEEE
International Conference on Data Engineering"/>

<xe6 v="March"/>

<xe7 v="2004"/>

<xe8 v="621-632"/>

</d>

<?xml version="1.0"?>
<Conversation>
<wordl>hello<word2>thai people</word2>i
love
Thailand</wordl>

</Conversation>
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<x v="i love Thailand"/>
</d>
<m f="Conversation wordl word2 "
b="012"/>
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Files gzip XMill XBrevity+gzip

fl.xml | 66,752 35,528 | 63,452

f2.xml | 1,002,187 | 700,137 | 950,807

f3xml | 114,361 83,618 108,338

f4xml | 68,000 64,184 | 66,727
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XML Compression Ratio (%)

Files gzip XMill XBrevity+gzip
fl.xml 90.0 94.7 90.5

f2.xml 76.3 83.4 77.5

f3.xml 90.2 92.8 90.7
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f5.xml 95.8 97.5 96.2

Average 85.0 88.6 85.7
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ABSTRACT

XML becomes the standard language for data
representation and exchange on the Internet because
it is simple, flexible, and platform neutral. However,
XML data is often large and verbose since it consists
of many repeated tags which are used to self-
describe data. The large size of data results in an
excessive amount of space required for storing data
on the disk space and that of time required for
transmitting data over the network. Thus, it is
necessary to find an effective compression technique
for XML data. In  thiswork, we propose
XBREVITY, an XML compressor which supports
compressing and uncompressing XML data.
XBREVITY adopts a novel encoding method that has
the compressed XML data in the XML format. Thus,
the compressed XML data still preserves the
advantage features of XML but the XML document

has the smaller size.

Keywords: XML, Compression, Brevity

1. INTRODUCTION

Currently, XML [10] becomes the standard
language for data exchange because it is self-
described and flexible. XML uses tag names to
describe data so that a created document is easy to
understand. When XML tags are used to describe

data, an XML document usually has many repeated

tags. Therefore, the large size of data results in an
excessive amount of space required for storing data
on the disk space and that of time required for
transmitting data over the network.

The remainder of the paper is organized as
follows: In section 2 we present related work. Section
3 presents features of XBrevity. Section 4 presents
compression techniques in XBrevity. The experiments
of these techniques are studied in section 5. Finally,

conclusions are given in section 6.

2. RELATED WORK

File compression often uses gzip [2] because it is
freeware and does not need the information of
document structure. The disadvantage of using gzip
in XML is that it cannot check continued repeated
elements since it is not designed for XML
compression.

Important or recent related work of XML
compression includes XMill, XGrind, XPRESS and
XPACK [3]. These methods reduce the size of an
XML document wusing different techniques as

described in the following subsections.

2.1 XMILL

XMill  [4] achieves better compression rate
compared to gzip (by a factor of 2, for data-like XML

documents) without sacrificing speed. This owes to



the fact that it separates structure from content. This
makes it a clear winner for applications like data
archiving since these applications require lesser disk
space. At the same time, it reduces network
bandwidth. XMill is moderately faster than gzip in
XML publishing. However, relative advantage of XMill
depends on the application it is used. However,
compressed output of XMill is not queryable except
the document has to be decompressed.

If the size of the input document is less than 20KB,
XMill will not exhibit any significant advantage over
gzip. Here the compression is targeted for
applications, such as data exchanging, data
archiving, but not for deriving a meaningful view of
the input document as is the case of compressing
images or video sequences. To apply specialized
compressors to containers, human intervention is
required to specify the required container. Path
processor is configured by user commands to map
values. XMill precludes incremental processing of
compressed documents; it actually hinders
compressors other than gzip, and requires user

assistance to achieve the best compression [7].

2.2 XGRIND

XGrind [9] has a considerable improvement in
query response time and disk bandwidth. Its
effective  compression is processed through
increased information density so that memory hit
buffer ratio increases. In addition, XGrind
compresses at the granularity of element/attribute
value using context-free compression scheme.
Furthermore, for range and partial match queries, on
the fly decompression is required for only those
elements that feature in the query predicates.

However, XGrind does not support several
operations such as non-equality selections. In
addition, it cannot perform any join, aggregation, and

nested queries or construct operations. XGrind
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depend on one-time statistics of an XML document
before the compression, but the statistics can change
due to updates made to the compressed XML
document. Lastly, XGrind uses a fixed root-to-leaf
navigation strategy, which is insufficient to provide

alternative evaluation strategies.

2.3 XPRESS

Like XGrind, XPRESS [6] also allows queries on
compressed data. XPRESS works only on XML trees.
It cannot handle ID/IDREF tags. It creates bisimilar
partitions of elements in the XML document. Then, it
encodes partitions by assigning disjoint intervals and
allows query evaluation by operations on these
intervals. It uses an encoding method known as the
reverse arithmetic encoding. It is a combination of
differential and binary encoding methods. This is an
efficient path encoding method, which vyields fewer
overheads of partial decompression and quicker path

evaluation. XPRESS provides high compression ratio.

2.4 XPACK

XPACK [5] is an XML compressor that uses
grammar for compressing and decompressing XML
documents. XPACK is composed of the following
three parts: the Grammar Generator, the Compressor,
and the Decompressor. The Grammar Generator
creates grammar. The Compressor compresses XML
document and the Decompressor decompresses
compressed XML document by using the old
structure of the document.

The disadvantage of XPACK is that it cannot
compress XML documents that have mixed-content
elements (elements that have both elements and
character data). Moreover, users cannot query data

from compressed XML documents.

3. FEATURES OF XBREVITY



The important features of XBrevity are as follows:
O Being able to compress and decompress an
XML document
O Being able to compress an XML document
with mixed-content elements
O Being able to query compressed XML
documents
O Being able to compress a folder of XML
documents
Following paragraphs describe one of features of
XBrevity which is that it can compress an XML
document that has mixed-content elements. The
example of the XML document with mixed-content
elements is shown in Fig.1. This document consists of
“movie” element which is the root element, then the
“mtitle” element which has “mname” element. Here, it
can be seen that “mtitle” element is a mixed-content
element since it contains both sub-elements (“mtitle”)
and the character data (“the prisoner of”). “actor”
element is also a mixed-content element since it
contains both character data (“Tim Robbins”) and
other elements (“actor”) which are nested. The
“mtitle” element has one attribute which its name is
“year” and its value is “1994”, and two sections of
character data that has value “the prisoner of” and

“redemption”.
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<?xml version=="1.0"?>
<c>
<d>
<el a2="1994" v="the prisonner of"
e3v="shawshank"/>
<xe1 v="redemption"/>
<e4 v="Tim Robbins" e4v="Morgan Freeman"
e4v2="Bob Gunton" />
<xeded v="William Sadler" e4v="Clancy Brown"/>
<xe4e4 v="Gil Bellows" />
</d>
<m f="movie mtitle year mname actor"
b="01a234">

</c>

<?xml version="1.0"?>
<movie>

<mtitle year="1994">the prisonner of

<mname>shawshank</mname>redemption</mtitle>
<actor>Tim Robbins
<actor>Morgan Freeman <actor>Bob Gunton
</actor>William Sadler<actor>Clancy Brown
</actor>Gil Bellows</actor>
</actor>

</movie>

Fig.1: An Original Sample XML File

Fig.2: The Compressed Sample XML File

When an XML document has mixed-content
elements, XBrevity uses the following rules in
compressing the document. If a close tag occurs in a
mixed-content element, XBrevity separates the results
into multiple parts. For example, in the “mtitle”
element, there is a close tag which is </mname>.
The first part of the result is <e1 a2="1994" v="the
prisoner of” e3v="shawshank”/>. Then, “redemption”
is included in the second part of the result which is a
new element that has “x” as a prefix to indicate that
this element is the part of the previous element which
is the “mtitle” element.

The actor tags are nested in three levels and are
mapped into “e4” with three attributes which are “v”
(which is corresponding to the content of the first
actor), “e4v” (which is corresponding to the content of
the second actor) , and “e4v2” (which s
corresponding to the content of the third actor). When
the same element is nested more than three levels,
XBrevity adds level number starting from the number
“2". Fig. 2 shows the compressed XML version of the
sample XML document with mixed-content elements,

which the document is shown in Fig. 1.




4. COMPRESSION TECHNIQUES IN XBREVITY

The architecture of XBrevity consists of
Compressor which is used to encode the original
XML document to the compressed XML document
and Decompressor which is used to decode the
compressed XML document back to the original XML
document. XBrevity has the XML File Filter to
distinguish the program input that is a single XML
document and the program input that is a folder
containing several XML documents. SAX Parser is
used to parse and analyze documents for encoding
and decoding the documents. The architecture of

XBrevity is shown in Fig.3.

[ ﬁ XML Document ]
A

Compression
uossasdwosag

Decompressor

XML File

Filter

v
[ Compressed XML ﬁ ]

Fig.3: The Architecture of XBrevity

4.1 COMPRESSOR

The function of Compressor is to compress an
XML document which uses SAX Parser for reading
and analyzing the input XML document. While SAX
Parser analyses the document, it encodes the data by
using the mapping method that produces the result
which is then saved in a new well-formed XML file.

The new XML document consists of the *“c”
element which is the root element. *“c” stands for
“compressed” data. The “c” element has two child

elements: the “d” element and the “m” element. “d”

76

stands for data and “m” stands for “metadata” Thus,
the information between <d> and </d> is
the compressed XML data and the information inside
<m.../> is the metadata of the compressed XML data.
The new compressed XML document can be stored,
exchanged over the network, and is easy to
understand since it is in an XML format and has
metadata.

The next subsection will describe how the
Decompressor component of XBrevity decodes the

compressed XML document back to the original

document.

4.2 DECOMPRESSOR

The Decompressor of XBrevity also uses SAX
Parser to read and analyze the compressed XML
document by mapping information inside <m.../> tag
then using the mapped information to construct the
data inside that is in between <d> and </d> in a new
XML file. As a result, it will generate an XML
document that is the same as the original XML

document.

5. EXPERIMENTAL EVALUATION

In this section, we present the results from an
experimental evaluation of XBrevity, and compare it

with current compression techniques.

5.1 EXPERIMENTAL SETUP

XBrevity that we implemented is a stand-alone
Java application. It uses the Apache Xerces Java
version 2.8 [1] as SAX Parser APIs. The source code

can be downloaded at

http://gear.kku.ac.th/~krunapon/research/xbrevity/

All our experiments operate on Intel Pentium 4 1.8
GHz, RAM 256 MB, Windows XP Professional with

Service Pack 2 OS.



We use XMark [8] to randomly generate XML
documents with different sizes. The properties of
XML files are shown in Table 1. After generating XML
documents, we compare the performance of XBrevity
and other current techniques which include gzip and
XMill. We cannot test XGrind, XPRESS, and XPACK
because the available XGrind program is available
only on the platform that is different from the platform
that we use. XPRESS and XPACK do not have the

programs available for downloading.

Table 1: XML Data Set
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Table 2: Compression Size after Performing

gzip
Compressed Size (bytes)

XML

XBrevity
Files Original XBrevity

+gzip
a.xml 27,233 26,587 10,813
b.xml 118,274 116,051 41,535
c.xml 1,182,547 1,158,109 383,921
d.xml 11,875,066 11,631,650 3,850,626
e.xml 118,552,713 115,701,249 38,860,417

XMILL and gzip are binary compression but
XBrevity compresses only tag. When we combine

using XBrevity with gzip, the result from applying

XML Size Depth | Elem | Attr XMark d|fferent techniques are shown in Table 3.
Files (bytes) factor
axml 27,233 8 58 3 0.0001 Table 3: Compression Ratio after Performing
b.xml 118,274 9 72 4 0.001  grip
c.xml 1,182,547 10 72 5 0.0 Compression Ratio (%)
dxml | 11,875,066 10 72 5 0.1 gzip XMill XBrevity+gzip
exml 118,552,713 10 72 5 4 | axml 61.47 61.83 60.30
b.xml 65.55 67.18 64.88
5.2 EXPERIMENTAL RESULTS c.xml 67.83 70.72 67.53
In this section, we first present the d.xml 67.82 71.37 67.57
compression ratio of each compressor. The e.xml 67.73 71.50 67.22
compression ratio is defined as follows: Average 66.08 68.52 65.50
We also plot the graph to compare the

Compression ratio = Size of Compressed XML

Size of Original XML

Table 2 shows that compressed XML documents

have smaller sizes than that of original documents.

performance of gzip, XMill, and XBrevity+gzip as

shown in Fig. 4
Xmill W gzip W XBrevity+gzip
g T2
o 70
3 68
- 66
2 64
‘g_ 62
60
e [
) a b c d e

[file].xml

Fig.4: Compression Ratios of Different Techniques



6. CONCLUSIONS

XML compression is important because XML
language has many advantages but its disadvantage
is its large size since an XML document usually has
repeated tags. Large size of data results in an
excessive amount of time in transmitting XML data
since it requires a large network bandwidth and also
results in a large disk space. Several researchers
have developed many compression techniques that
can reduce XML data size but some methods need
XML schema [11,12,13] in order to be able to
compress data and some methods have to decode
document to original document before applying
queries [14].

In this paper, we propose the technique for
compressing and decompressing XML data, which is
called XBrevity. It can reduce the document size of a
single XML file as well as a folder of several XML files.
XBrevity has several advantages, such as it does not
require the schema information of XML document and
the user can query compressed document which
saves decoded time.

In the future, we plan to enhance XBrevity to be
able to compress the character data section in an
XML document which will result in greater reduced

size of the document.
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START

STOP

o ﬂla = o A Qs
ANFILNYNVDIAIVUDA (Compressor)

INTEGER index = 0
STRING describe = *”
STRING file_name = *”
STRING compress_file = *”
READ file_name
OPEN file_name
READ file_name
IF not end file THEN
IF declaration THEN
READ new describe
END-IF
PUSH describe AND index TO hashtable
CREATE compress_file
OPEN compress_file
WRITE open tag \\(open tag is “<”)
index = index + 1
END-IF
WHILE not end file
READ new describe
IF element OR attribute THEN
IF not in hashtable THEN
PUSH describe AND index TO hashtable
index = index + 1
END-IF
GET index value is describe FROM hashtable
WRITE index AND describe refer TO defined format
ELSE-IF
content element THEN
WRITE describe refers TO defined format
ELSE
WRITE close_tag \\(close tag is “>”)
END-IF
END-WHILE
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AFININVDINI1V818NI13TUDA (Decompressor)

START
STRING describe = "
STRING index = *”
STRING file_name = *"
STRING decompress_name =
READ file_name
OPEN file_name
READ metadata_tag \\(data in “<m ...>" tag )
PUSH metadata AND index TO hashtable
CREATE decompress_name
OPEN decompress_name
WRITE open_root_tag
WRITE not_end_file
READ describe
IF describe is element THEN
IF starts with “e” THEN
SPRIT “e” FROM describe
GET index which it's value is describe FROM hashtable
WRITE index AND describe refer TO defined format
ELSE-IF starts with “a” THEN
SPLIT “e” FROM describe
GET index value is describe FROM hashtable
WRITE index and describe refer TO defined format
ELSE
WRITE describe refers TO defined format
END-IF
ELSE-IF starts with “x” THEN
SPRIT “e” FROM describe
GET index which it's value is describe FROM hashtable
WRITE index AND describe refer TO defined format
ELSE
WRITE close tag_refers TO defined format
END-IF
End-WHILE
STOP
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nstivam Teuteenidu 2 LUUAe mm‘umiﬂmmm vradudanaudn Tnanin1siun

o
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ANE9N command line lsail

duFunistudalndinanldada

Jjava Compress [drive]:\folder\file.xm!

Tusinatinan1nd 33 19 lWanTa movie.xml

¢+ Command Prompt

C:\eclipse\workspace\XBrevity>java Compress c:\test\movie.xml :j
c:\test\movie.xml is completed

A 33 nrldendanatudauuuWaasquazian1siuds

b

= =

WatudpaFaudaazlslnalvd deazld “ ¢’ adundstaidmuiatauanddlulnanondu

a

e Inale FalufnatinailAna movie c.xml

e, xl movie_c.oml

A 34 waau AU AN Dus ARG a0

<?xml version="1.0"?>

<movie>
<mtitle year="1994">the prisonner
of<mname>shawshank</mname>redemption</mtitle
>
<actor>Tim Robbins
<actor>Morgan Freeman<actor>Bob
Gunton</actor>William Sadler
<actor>Clancy Brown</actor>Gil
Bellows</actor>
</actor>

</movie>

A7 35 tangnsnslunauiinisiudn



<c>

<d>

<el a2="1994" v="the prisonner of"
e3v="shawshank" />

<xel v="redemption" />

<ed v="Tim Robbins" edv="Morgan Freeman"
edv2="Bob Gunton" />

<xeded v="William Sadler'" edv="Clancy Brown' />
<xeded v="Gil Bellows" />

</d>

<m f="movie mtitle year mname actor "
b="0 1 a2 3 4 "/>

</e>

dl dl 1 = o ¥
NINA 36 landnsnng Ll acun1suf ALAY

AuFunistudaviauds 49

java Compress [drive]:\folder

v
%

Tusinatinan nd 37 IHudnidae test ol IWavnadu 4 Wa

C:\eclipse\workspace\XBrevity>java Compress c:\test

Among of Compress File : 4
Compressing...Please patient for waiting
c:\test\a.xml is completed

c:\test\b.xm1l is completed

c:\test\c.xml is completed
c:\test\movie.xml 1is completed

A1T Completed

= 1o o A A o o S o
N 37 nsldAdunediudnisuinuasnanisiud e
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o, il

.l a.xml bl

a_c.xml

b_c.xml c_c.xml

rovie_c, sl
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duFuasnanistusalndinenldmda
java Decomp [drive]:\folder\file_c.xml

Tusinatinan1ng 39 14 lWanTa movie_c.xml

e+ Command Prompt

C:\eclipse\workspace\XBrevity>java Decomp c:\test\movie_c.xml :j
Decompressing...Please patient for waiting

c:\test\movie_c.xml is completed
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<?xml version='1.0" encoding='UTF-8'"7?>
<movie>

<mtitle year = "1294">the prisonner
of<mname>shawshank

</mname>

redemption</mtitle>

<actor>Tim Robbins<actor>Morgan Freeman
<actor>Bob Gunton

</actor>

William Sadler<actor>Clancy Brown
</actor>

Gil Bellows</actor>

</actor>

</movie>

AN 40 tandnsnie i acinunN L8N i US ALAY

o o = o Z\// ¥ o alz
AnFuaean 3t ud ARl 1T ANES

java Decomp [drive]:\folder

Y v
6 o/ &

Tusnasan nd 41 MEudunTa test Tal IWAN9RY 4 WA
o |

C:\eclipse\workspace\XBrevity>java Decomp c:\test

Among of Decompress File : 4
Decompressing...Please patient for waiting
c:\test\a_c.xml is completed
c:\test\b_c.xml is completed
c:\test\c_c.xml is completed
c:\test\movie_c.xml is completed

ATT Completed
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