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XZaQ: An XML Zipping and Querying Tool
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Aty XZAQ ihauedsdniumaludauaznsfufudoyaisnd BuueaiinnunisDusauds
sheisBshonsalilfaunsadudaonasuasfududoyaldlaslisfufosnasionansianunnou
XZaQ #337U8auuy Non-homomorphic fiakenlaseasns wazdDyATDUBNAIANTLONLRADRNANAY
XZaQ dhsralassanaenaniniesiaidenlsennuduiussznindassaneuasdoyavesenatnyis
Belnial XZaQ awnsaaduayunsfuAudayauuenansinumsiusaudssnsnansdayaiise
Psuwinte anNanInaaee Wi mMatusawenassndsuupaseds Non-homomorphic wazis
msdshansalvilfonasfiouadnaseoieay 70% dewssu@auivounawnaninsunsludn waz
Seanunsadudawnanilawunadnnin XGRIND Uszanas 10% 91w3ds XZaQ senuuumitiudayaiiio
speudmunmsiuRudaya (Query) T#auuy Simple Query waz Complex Query smedoulusiin Exact-
match %139 Range Query Idluzaizii XGRIND ansnsavenldifiseimuniobinudoyalunsdufuwiiy

Abstract

This paper proposes a new method for XML compression, called XML Zipping and Querying
(XZAQ), which can compress a regular XML file and query the compressed XML file without
doing full decompression. XZAQ is based on non-homomorphic method, which does not preserve
an interleaving between an element structure and data content. XZAQ is implemented by using
grammar-based method to encode an element structure and to maintain links between the element
structure and the data content. XZAQ can partially decompress a block of compressed data in
order to support querying of XML data. From the experiments, XZAQ had an average compression
ratio of 70% smaller than original size. It also provided better compression ratio of 10% less than
XGRIND. Moreover, XZAQ could support either exact-match or range query in both simple and

complex query types whereas XGRIND could provide only found or not found match.
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<store>
<book id="1">
<type>romance</type>
<title>love actually</title>
<authors>
<name>
<first_name>Jenifer</first_name>
<last_name> Groon </last_name>
</name>
</authors>
</boole
<bookid="2">
<type>cartoon</type>
<title>Harry Potter </title>
<authors>
<name>
<first_name> JK. </first_name>
<last_name> Rolling </last_name>
</name>
</authors>
</boole>
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fBeANIALUAY (Query Input) g 1) ATEUWAT



RMUTP Research Journal, Vol. 7, No. 1, March 2013

wanuAstiaAaN (Query Parsing) KinAwInzi
waazasdayalide 2) nazuaumstszdiung
Wernenauwesarany (Query Evaluating)
Tnadedszifiulidayalusuinseaiudomany
uifazaanedayaludiutiufissdiuidien e
dedoyanadnsinalss 3) nszuaumIaie
Nadns (Result Generating) lnenadnsileann
msfuAuazeglusUveadndiduuea

ANSUANUALTBAIAN (Query Parsing)

Query Parser ynuwthfidaneidarany
Fetaranuazldanwn XPath nsfuRueY
X7ZaQ azspsuidamanungieie (Simple
Type Query) kazdaauiidudau (Complex
Type Query) Inedunaumsinszhiduainms
wanuassfinastaranudaluaiwn XPath Az
Iamanwal “//7 unudafanufidudou uay
ddrdnsal <7 wnudipransagnedy anii
JpviieaReulyvesdamanuindiviall waz
TunpugaTny An uanuasdaranueaniy
ey (Token) Lﬁﬂﬁ’]ﬁ’]@:mzu%umﬁﬂiuﬁu
NafiprFnauYastiamausialy

°

nsUszidiunatnAnaiy (Query Evaluating)

aszvaunsiae unszuaunnIndnues
Query Processor 39ilia3asdafiiSani1 Query
Evaluator Ingaziinmiausng 9 flsan Query
Parser 41UNUMIBRINYIaTVRNg NTal
Feldnaninsazidualinarlunsudu e
Unangavng e lRarsanlunisnean i
(Consequence Table) WDATIREDUINRINLET
ngiidungdagavneudmdoll madunganei
gavheudnazihdayanisueeng il Block

@

Decompressor Wasdayaiamznauiinonin
Aanuwii (Partial Decompression) A3E
Tilsdungshavaearzazdesiinglnsrasey
Tumseshauitemshauaasnglhensaiiieg
daly aunszienusduaeanghannsaifidu
apadugaTnedaihdenndsvesngidesioly
]9 Block Decompressor Wndunuazaane
Foyaemzauiifasnsoaninyntuuazaziy
foyatidesinlufnszuiunmsgarng Wisuans
Han13apUnNN (Query) Tujtuuuzevonans
IR

AwnsunsAuduenaBng B Lo AT
unsfudaugaifu lunuidy XZaQ sanansn
3995V Query ¢ 2 Uszian @ Simple Query
az Complex Query pgNil Exact-match
Query Ka¥ Range Query

NN98319NaaNns (Result Generating)

AU iiEA30eTia Result Generator
SmsuaIHaaNSAIANSAURULENEN TN
mafudauaalugdoedaseadrefuliingald
sglugtuuproaensnsdndisuusalazasfog
Usznaumaunnidauazuindasmuansay

<output><name><first_name> Jenifer
</first_name><last_name> Groon </last_name>
</name><name><first_name> Sirinthorn
</first_name><last_name>Cheyasak</last_name>
</name><name><first_ name> JK. </first_name>
<last_name> Rolling </last_name> </name>
</output>

3Uf 6 wansmadnsanmMsfuAulugUuuLEng
LHIGR
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3. wamsnaaavia:dosniwa

NIy XZaQ lemaaevinuszdnsann
Aundnedies XMill waz XCrind Aeldann
WIndpNFETuTananaLATeefiadudn
Ww3peiioAanyLenans wazia3neiion1sAu
Aulanals lauA dnsrdruveesn1sduda
(Compression Ratio) nalETusaAE1T
(Compression Time) nafilAa1LaA&E13
(Decompression Time) WAT§ATNYABLIAN
fldRuAudoyauwonansfikiunsdodauds

(Query Response Time)

1) Compression Ratio (CR) A® A9
FMINRIUTTNINNVUNAVDUBNENTANUANTTL
SALAIFDVUINVDILDNENILONTLON D AU
PRGAT

CR=(1- Eize of compression document] ) x 100
Size of original document

2) (De)compression Time i@ naeaY
AlFludmsunsbudn waznnseauLenans
Bndiduuea e nnanwRsnaaaunsiusn
LATANIARUIONENTTIREA 8 ATIRDLENENT
Femaaaauiie 8 afsiazdananiigediae
mitgn senanntuthmMmasey 6 afeimas
mANRArvaInafilEd1nsunsiusauas
ASAAULBAENT

3) Query Response Time (QRT) f»
naflddmsuduAudoya (Query) vutanans
finunsbusauardmsunuddy XzZaQ ay
fudulpunmsaanedayafisaunedaumingu
Tagtran1snaaesUSsufisuiuanuide
XGRIND

3.1 doyadhnSumsnaaov

nAduefsdidenldyaienansidndidu
weadmsuihamaasslauyadeyaildsu
anudouwaziunnIguiisiiumasasy
UszAnSandnsuandTusudndidunes

asedl 5 uansAusuTRvesenanIne 5 #ie

fnSuneday
LAN&NT YUIA AMNEN | AU, [A.u.udn
(lui) win | n3009
Baseball 655,146 5 45 0
Shakespeare 937,964 6 17 0
DBLP 1,022,987 3 14 2
XMark 1,461,019 9 74 9
Catalog 10,815,037 9 50 3

ANNANIVILAANANANYUTVDUDNETT
ildnnasvluauids XZaQ Usznausay
1) 2uA wneds Aufidwsuldiiuenansdndg
wawaatindadulu 2) anudn nuned
AMUIUANUTUE DUV DD AU UATDUD A LA
3) Fuuninienualigiufidnngansly
wNET 4) uwan3IDN runede S
wian3davienualddrduiivsinganslu
wnans Inelenansdndiduweariaiuniliden
wmaasuiuienansfignihunasenluay
Aesing o Ainarundnedu ledun Baseball §1u
doyafwriuaifvesinuaaaveeuiaziiv
luimesam Shakespeare ﬁmﬂalﬁmﬁ’ua:m
woudmadlas DBLP dayaiuaiuinidouas
WAdBANa o PRRuluNIas XMark Foyadl
a%’w%uma XML Benchmark Project Fay
PR msUnaseULseAnsnniuneng

wsnanelunuidesing o dayanielu XMark
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azdaznaudiuuin wdean3tay duauinn
Tnssaseidudou uasdoyafiussametszney
fedapnufifinnueninay 9 UIIin Uaz
Catalog TayaifisanusgasiBunfumsauds
foyagnindmivdede Falassaredoyaazd
ANuutau wasiivunalnaniina

3.2 dasrdouvoomsiuda (Compression
Ratio)

dndiuween1sdusn (CR) ung
neapUinUszansamueun3asiodniuns
JudneNanIOnNGLENLDaTNNWINY XZaQ
Taelfianansdndidunaasnnsed 6 Ju
foyanaasuainiuniAiaes CR euun
WIyWeuAUUIY XMILL way XGRIND
Tl flesanawiseii 2 Sfuflvensuiungng
wnsnangwazilusuasudnsuanidlnandie
aunsathannaaauls

A157199 6 wanenTiSuuisual CR

Lonans Compression Ratio (CR)
XMILL XZaQ | XGRIND
Baseball 95.01% 73.74% 75.79%
Shakespeare 75.48% 74.36% 58.59%
DBLP 88.98% 64.26% 53.71%
XMark 71.49% 56.81% 55.76%
Catalog 86.52% 74.97% 66.96%
ANLRAY 8350% | 68.83% | 62.16%

NmINTeYa wanasidudreans
Jusaenasidndiduueaiiirunaaeulag
WU WsUsenIne XMILL XZaQ way XGRIND
Wudn XMILL fiwesidusvasnisbvdauin
flgn Uszunas 83.50% Belimnununzindle

venansidndiduuaala q wneundeedis
fudnazrhliuunnanas 83.50 wasubus faiu
YUIAVRNLENENTNTUTAREAZ AR e 26.50
Wasduswihidu fesain XMILL spnwuy
Wadusaenaswinifulasldaunsofufuuy
wnaIfEuASTuSaLan IFusdnsy XZaQ
waz XGRIND aanauuuinfiasaeiunsdudn
WWAEINFRNAUANTAUAYLEAAITITUS AKAD
Ty XZaQ Jusnldlneindy 68.63 wWasidus
waz XGRIND Judmanansidlauinde 62.16
WS Busauaay

[0l @ xzaQ M XGRIND|
100
0
L]
0
g
g 50
40
b ]
n
1]
0+
Baseball DBLP Shakespeare XMark Catalog

71U 7 asmluanednsdiunsiven (CR) 289
w3esiiddsnonaseruaildnaaoy

N3t 7 namuansAwes CR a3y
wanefladudaenans (Compressor) 4 3
nu3dy legldienansidndiduuaadinsy
naapUFandluAIeR 5 U wdesiledy
DALENATVDNNUINY XZaQ a@11130duen
BAENILINNNAd A3 ReIiaeY XGRIND
st 113t XZaQ azfiudaienansidinnnin
XGRIND t52anau 10% antiutonans Baseball
aiilosanienansiidoyadiulngisznoy
Tushedayasiinflasduuinsieiiidesan
XGRIND lmsfusdaamzdmsudoyadidu



&

FrLaUIIRINA WA YEY Compression Ratio
gand1 XZaQ Uszanu 2%

3.3 wamsiSauiiauaniBamsumsivaa
na:msnargdionars (Compression

Time/ Decompression Time)
3.3.1 Compression Time

AMInaaaunaisdmsuasdusauas
AsAaNYNaNIEATIENLBad NS UNADY
ATFUINNAWREY 6 ATY ANMISueIasie
wiazpfiaanunsiuay 8 Ase Tnadnnanass
flannfigauazdosiigaoan

fN3197 7 MsSpuiisunailgusaenans

Compression Time (seconds)
LAN&ATT

XMILL XZaQ XGRIND
Baseball 0.122 4.886 1.302
Shakespeare 0.353 13.754 1.694
DBLP 0.133 4.108 1.293
XMark 0.340 5913 0.479
Catalog 2.300 206.062 15.404

nnTNAIWIBUfBURanImaaDel
WU XZaQ ldnandmsunsdudadayasnn
fign Msdliflasann XZaQ Wawsnainanm
Java luvauzil XMILL waz XGRIND WAl
AN Cot LATANNANIITNAGDIEINID
ayulddnnanilddmsuivdaazulsduniy
PAVDUDNENT wazANNTUTDLTETlATIEIY
meluenans fagnaenans Catalog Juunn
SuuwinfilidiAu wazenudnaniigaiie
Wovduenasvienun ldnandmiuy
fananssnnfigalunn q wdesdlefilinaaay
Wouanslifiufiensuanatswaznaiiy

NsasIIMsiaddd uns.ws:ups Ui 7 adui 1 Dnay 2556

shasuudaldegrefanunmeidefaidoya
auanstudnEazaesnI

[—#—MMILL ~s—XZsQ & XGRIND

1y

A T b T Al r -

Baseball  Shakespeare DeLP XMark Catalog

JUN 8 nvliduuansIWIsuWieuansiy
dadoya

et 8 wudn nanfildsniunsiu
Sovaundasdefihumaaauluenansii 5
wultTufismedendu maenasivunalng
wazfidnwazlassanefidutausasionansay
e nanfidtusnunntugae felf an
AInaassiaanaldinaniilddmsuiu
saanansulsilulagnseiuaunauasanwee
Tassadefidudaunaaanans

3.3.2 Decompression Time

NMIAANYLBNEITDNT DN LD AL ATUIN
naeds 6 A% ANMISueEesTioudazsiin
vy 8 a%e Tnsdananaisiiinniige
wazdosfigaannioy

A998 MIIBuWiBUN a’]‘ﬁiﬁ’ﬂ AULRNATT

Decompression Time (seconds)
LanN&aNs
XMILL XZaQ | XGRIND
Baseball 0.132 2.288 0.937
Shakespeare 0.066 2.953 1.819
DBLP 0.055 2.5670 2.493
XMark 0.088 2.554 2.564
Catalog 0.596 30.861 6.302
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NNATNA 8 MIWSpuWgunag sy
AANYOAENT WU AspanaenanTazulu
AFn1FeINUNIIUIALEAENT Na1IAD A
PlFdnsunsrasenansazulsiuduung
SuuYpdawud wazlaseaiensluenans
BAdLBuwaafnE19eNaT Catalog 1913aN
smSUNIRaNE NN INNTigaTDYNLA3De
finpaay

3.4 wamsnadauadnsumsauAuionas
(Query Response Time: QRT)

Uy XZaQ a1 XPath dwsu
AufulayaunInIeesunIAuRuld 3 Uszin

=

nan o il Ap

1) Simple Path Query #angfy n13AU
Audfudeeszy path TnuARIusBa UG
Busuauiidamudgaiuvesdoyaiifons
By feennsfuAudoyavesBoduiinisde
mulwenans foeszyni3s /books/book/

authors/author

2) Partial Matching Path Expression
et ATITyBuNAdMTuAUAULENENS
snusaassiuavedamusliddiuau 1 8w
Wy feenisfufudoyavasdofusenidede
muluenans azdoeszy path #sil /books/
book//author Anfpgnet wu Bunmlsisey
dawus@e authors 13

3) Complicated Partial Matching
Path Expression #u1#i mii:igﬁuwm
dnsuduAuenansaninTaaz iUt evn B
Tewnndn 1 A wu fesnsruAudoya
yosBausendsdonaluenats avfoeszy

path «Ju /books//author w38 //author WuAuY
anfpgeldl wudn Buneliszydauudde
books book Way authors 13

SASUNIANALNG 3 Ussnnan XZaQ
A131905995Un A nuA ol lFie LU
Exact-match Predicate as Range Predicate

sauandlunmaedl 10 Bunamsfufu il

A131971 9 waRFIRLNNTAANNT XZaQ a1inTa
seedudmiunmsfufulagpanedoya

SN TN !
Query Query Denition
Name
P1 /Products/Productltem/ProductID

P2 /Products/Productltem[ProductID = 77]
P3 //Productltem[ProductID >= 50

and ProductID <= 70]

F1 /FMDataBase/FCCAmRadio/LicenseNo
F2 /FMDataBase//Name

F3 //Name[LastName = JACKSON]

F4 /FMDataBase/FCCAmRadio[Record >=
249009 and Record <= 249015]

ST1 /staff/record/ID

ST2 //record[ID = 3128]

ST3 //record[ID >= 14500 and ID <= 14600]

SD1 /student/record/E_Name

SD2 //record[E_Name = Siriporn

Chanprayoon)]

SD3 //record[E_Name >= Siriporn

Kamtonwong

and E_Name <= Siriporn Kowaboot ]

maassenrsuadeluasellawsy
Weuduedeeils XMILL way XGRIND W
dwSugneanuuuniion1sdudatenansii
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\dnfigawindulaglisesiumsdufudeyany
WBNENIANNUANSTUSALE TN FRINTAUAY
Sfluspsnanaienansiiaiuniou diuwaedio
XGRIND ansnsafuAudayauuenansiand
WBuwaafinunsiusaudllalasnsalasls
Fo9AanBLENENITaYN ws XGRIND HusnsnTa
saefunstaranulaiieensAuRy (Query)
asaifdu “found” uar “not found” wsNe
fie madumdayalen q Imunrselinulumely
wnanswintu

A157199 10 waAINSSBUWBUAINTAUAY

ONEITHNUANITUSALAY

Query Response Time (seconds)
LNATT
XZaQ XGRIND
Product 0.446 0.021
FCC 0.405 0.090
STF 0.5613 0.025
STD 0.852 0.500

NANF9T 10 wasenSWIsUiBunan
g dnSusuAunasinunstusnszning
XZaQ Waz XGRIND Wuin naiikblunnsiufu
299 XGRIND tfoundives XZaQ fieil
\lpeann XGRIND s seiauuy Huffman-
encoding F9aNHNTATOIUNIAURULUEAFNT
Tnglsifpesinunsaangianansioy duanuidy
XZaQ Hwadia gzip #4969 unzip +N&NT
ApUARZANLNTAAUALNETI WARnSUANS
AuRuasyauuenas kU DUsALAI7es
XGRIND #us093uldusieansdifiny wazliny
dfoyawiiiu Tuvaedl XZaQ grosauuuiniie
WanunsaTeesumaAuRWlUD Simple Type
waz Complex Type InarsnusRaulpiiauuy

Exact-match wag Predicate-match 161

4. asu

Mg wu nMsbudaenasiend
DNWDAR3875 Non-homomorphic Waz3d
msdehensalvilfenasivunndnaclag
WAy 70% Wewsuudisutuaunaenansney
As0usn XZaQ feaunsadudaienansie
fUszandandinin 10% dewWIsudisuiy
XGRIND #4fudnsae35 Homomorphic

NUdY XZaQ Idsenuuumsiiudoya
molnualad (Node ID) ldun Start Id wag
End Id ieiAuanuduiusseninedaiuud
ninuazdamudtounslulaseadaenans
anndoyannuduiusii XzaQ see3ums
Aufudoya (Query) Téisuuy Simple Type
Query way Complex Type Query 3iin Exact-
match Query %3® Range Query #8013
aasdoyaifiseurediumindulisuiuses
AaBLNaNTTRNAneY luanedl XGRIND
anunsarufulaiieein wu (Found) w3e
Tainy (Not fount) Fayalunisdufuwindu
weisfinuddy XZaQ gaiiamndulaelanm
B NYTZANEANI309289381 AT
Wawnlagldaw C++ daudszdndainaes
msfudamasifmaiianeimunzausinsy

v '

ToyaurazUszian Wy TaUafIlaY Ty

LY

fons WUAU

5. naanssuus:me
udtysesddnialdnuzfidedos

VRVILNIZAMAULINY AR TLazINALLLGE
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