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A9 Efl(a)9} 24 298 A8 EF(b)lA HE e AZE E=AIS ot}

%= 69 (a)9} #o] A XML EAoAME 7] 23HS w5 2W "country" =9 ARAQl 43} 7
"province" w=EvWFo] &3 Axjo|t},

M

a3y FRAA QS ARES WA= dEHES] RE-A #AA7} {FAEHA] o Wity
"province" AT HEE 7}2d] o= AgHEZ} 2 "country" AT HE zp2lelx] Al¥E 4= gl7] wiFo &
71 Ao AHEE & 4 §lu.

2ot e Br-z1A #AE P-C HELY dFAHRE
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EAEAE o5 ¥ EDbIt)Z YERd Zolth.

%, A7) ElE OF wmd Fobe dAYWEY) BE OF wTd &3l dEHES A E

12 vehila, SA8HA] gEud 022 1383t HEE AMgS RE-22 #AAE sdFdo=2N g3 g
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%72 ¥ wge] v @ AAdo] hE dAl L BAZRE TR 2ok Ba A4H 1§ wse P

MEAD GEYNE EAG Aot

E°], 3¢ "name" IF =29 P-C HIEL(100) F-E IF =291 "country"LF o £obe AW
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ZI7YA 2, 4 "province" 1 ‘:_‘:«] P-C BIEE(1111)S B2 I8 =9 "country"1E =To &£3t=
AYHEE] 224 AYWEE Fol F 4719 "province" A HEZ} EAES ofv] g},

FHEAR(2. 1.1 3 WA T 0A province' A WES] Fush gom, A WA v wA W= §Fe
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QL BE 2EGelAe] Aol He s
o, WE 2EYL o §@ Aol Ael Yol thal AnslE Bk 0L BE 2EYeIA A9 A 7]
ZAo] gl QU AR HAA Aoe} B7] o] xgE B Ao FRY & gk Aelrt Fojxu
o) AHEAE AolE BAIsH] Ao ol (query tree) & AAT F A om A9 =oE Balg

o ol sl A AEs g,

2 glaprlow ealgtuA Ao Egle] 7F wro dusls 18 w2 AE T
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&= 82 ole] dejol uid g de] B9 oE

m
Tg_.
N
o,
o

Aol EffoA @t w-E(leaf node)E A3 F7+ ==(internal node): /‘4011/} g AEo tjst 7124 0]
FoAA S A, oS YA Aol sFele == GBS Qe aF =9 odx whs FAZY, S
St Aol Fod A9 o)F AREAE QlYlsol xghE Al JRE 0130}04 I =29 tlolg Fol
A 27 dlgsle 4 g S °H2E doEul Mgy o g Falslt),

e
o,
)

ol
2
2
i)
g
;
o
2L
N}
b
2
=

wwe] maAde de) Eelg 4Yste] A4S wEvE d@How
go] gl 98 w0 Qluas FAste] x4 F4(Child Addresses)old the 91X wHAle] 18
T

o]
olwl, Ae] £ §12 @Al SAol BlaEd] tig 2] EgHel Arky el
°]

- g] (e} =]
g 2~E (Attribute name list)Y B]2E F(Text address)E ©o]&3Fo] 1H =to] dolg ZFolA 272
dFsh= &4 gholy g2En Agiyowm At 2AS S [ol ©AE Ao Efd A&}

Aol Efe] wpA|ut w7k @Agk Foll= do] EFe] wiX|ut vt st IF =
Avpz grgkeitt, o] Edo] e 93] HFHE Fol &AVF A& AFolE o

Bub dojo] Avg whghslit),

T 9% 2 ol v gk AAldol] w2 Ao didt 2AS ¥
(/mondial/country/province[@name="Aland"/city/text()) ©I
Hol Menzael Al BA(h)S EAS Ao},

Aol7} FoJAH o]lF AFERIE & 99 (a)9) £ Ao ETE Al st or o] ERE gl

HA, I == EFY FE2I "mondial’
T

Fat= "country" IE k=0 FAE BASHY FAlgTh

2o 207 "country"IE REE FAIT Fo= Aol Ef9] thg WAQl "province'1F X9 FAE
AT 7] "province"T1E mEE FAIR Foll o] 94 @Al Foi =4S Ads] A dgs
o] £ olF ZAECA "name"EH3 9] wEol ARE AlF F4E HA S FAEH

"province"IE 9] £A 7k @l2E(Attribute value list)olA £A4 Fto] "Aland"dEHEQ] ol
=A4(1.3.1)5 gA35te] A2 Ed9] "province" ol A A3},

vpxjuto g Ao] Ege] Wk ol eity'IE R=CE A BAE FiAgRE HAEY AFE R
Adejr o A5t o] doje] Aitr ¥2E doly FolA Ao Egjo] A%d ol &9 $E(1.3.1
Dol #igst= dAE dolel(Mariehamn) W A= w3k}

olojAl, #7] 2ol FoAXES u Ao Ay wWd da Mdigsith

27 o] FoHE e Ao AHul:x Ao Egd tigk A& €A 34 (path traversal phase), ¥7] =4
S sk AYUES HWlsly] 93 P-C v EY U o &9 34 (matching phase), 18] AHE p-C
HELGS ddt 05 o) Hg3le] 235 =&3E HA(retrieval phase)S E3gHsle] o] Fojxt},

271 Aol Eflo] tigt A& ¥ 34 (path traversal phase)S F 2ol th3h ‘%*—'.‘(main path traversal)}
5 AR tha B (sub path traversal) 22 FAEN, o7 F A= Fauxl 3t Holg7l EoE FE
ola, ¥ AR FoAR BV 21& E¥stE A 2ol

dE S0, A ARI} e A9 o]ES A= H9(/mondial/ country/citylpopulation]/name)oll X
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2271 244wt oy A7 EAE 5 .
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Ao, webA Ao d OFk
E city"2E o HEgd deyHEE 7}‘%

upzbs, o] Zojo) g A= 5H, 6H, 8 "city"LYHEET AR W

A vlas @ ol mEw sEDYste] PEshs P (015, Snode)d} ARt ge AWESS] HolH S
shupel =g gpshatel WsHs W (ol3), Path-sumary)el sl HE A R F ARE BT

%, 7] Path Sumarys 244e] EgE Aot 7] AoE AN @] el we A= Aol A
W ggaten

Aol A AAl lole W mondial YL EAE Agstel FA BES AT WL 2GS Yo, A
o Aol madE A2 A 2 R %S Sgskdt

45 54 A EE <o) 4o Xath B AHEeo] 2AMe] TFHA e W AR Ao, 270l
EPE we P2 A9, 20 £FEA e #7] Ao, aem 2140] w3 ¥7] A9 47449 A

o f5l el B,

= SP13} SP2E AR
S xggs #7] 4= TPl

* 1
Query# | Test Query (XPath expression) | Description
81 /mondial organization
: Simple path query
§2 | /mondial/country/name

SP1 | /mondial/country name]text(}=*CzechRepublic”]

- - Simple path query with Predicate
SP2 | /mondial'country/city/located at[(@type="lake"]

T1 /lcountry[name] city/name

: _ - Twig query
T2 | /mondial/country/city[population]/ name

TP1 | /mondial’country[religions] city[@id="f0 1751"]name

- - - = . Twig query with Predicate
TP2 | /mondial/country/provinee((@name="Praha"] city[population] name

2 Y XML ¥4, Path Summary, SL, SD, SP, Zz2]al ¥ 2o ujg} AAHHE XML 2EHe] 7|5 vl
]‘:}. o714 SL, SD, 28] SP "'H-2 S-nodeoll A #ItFst FXH W Eo|T.
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S2ER A Zo] HA4E ¥t e 4
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T 9% B oubgo] npghA s AAde)] upE Ao tigh 2HAS ¥
(/mondial/country/province[@name="Aland"/city/text()) °l th3l Z <]
Hol Aeldel 4 g (h)& E=AIS Zolrt,

T 102 B o] upgb gk AAjojel] thE 7] Ao (/mondial/ countrylnamel/province/city) & AHldhE o
& EAE Aol

T 118 YE XML #4], Path Summary, SL, SD, SP, 12| & dgo] wle} BAE XML ~2EZHe] F7|E Hlw
g Aot

T o12e AT AR SA% AdE BAR St

=mondial=
<country id="f0_162" name="Belgium" capital="{0_1477" population="10170241">
<name=Belgium</name=
<provinee 1d="f0 17462" name="Hainaut">
<city id="f0 2335" country="f0 162" province="f0 17462">Charleroi</city>
<city id="f0_2345" country="f0 162" province="fll_17462">Mons</city>
</province>
<province id="0_17464" name="Liege">
<city 1d="10_2323" country="10_162" province="{0_17464">Liege</city>
</province=
</country>
<country id="f) 184" name="Czech Republic" capital="f0 1493" population="10321120">
<province id="f0_17473" name="Jihomoravsky">
<gity id="f0_2371" country="10_[84" province="f0)_17473">Brno</city>
<gity 1d="10_2394" country="0_184" province="{0_17473">Zlin</city>
</province=
</country=
<country id="f0_208" name="Finland" capital="f0 1507" population="5105230">
<provinee id="f0_33615" name="Aland" country="f0_208"=
<city id="f0_35399" country="fl} 208" province="f0_33615">Marichamn</city>
</provinee>
</mondial>
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E9Ib
Node 1
Parent/Child
Relation
Node 2 Node 9 Nodel3

Node 3 Nede ode 7 Node 1 Node T

Node 5 Node 6 Node 8 Node 1 Node\ 2 Node 1§
EH2

/lcountry[name]/province/city | ‘ /lcoutnry[/name]/province[@name="Liege"]/city

sEmsssmEEEEEEEERES Group name \
imondial/countrylprovince seennsannnsnnnnans | QCation path
(city, address) R ————_— )15 [ |- ¢ "o (=< =1
sssssnssnnnnnnnnns P.C Bitstring > Index
assEssEEEEEEmEmEnS Packing Information
(id, address), (name, address) sennnnnnnnnnennenn Atfribute name list
address sesnnnnnsnnnnnnnnn Tyt address )

{{f0_17462, 1.1.2), [f0_17464, 1.1.3), ) ]

(F_17473, 1.2.1), {_33615), 1.3.1}} semnannnsnnnnnnnnn  Attribyte value list

{{Hainaut, 1.2.2), [Liege, 1.2.3), Data
(Aland, 1.3.1]}

FENEEEEEEEEREEEEEW Text ||St
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Node 4 Node 7
VAR VAN
I \ id / \
@Id/ \@name @'d/ \@name GroupNode 4
v \ / b i
-/ , Iy - rovince
e et e s (47,1014}
oy \ i \ y
\i0_1746%/ 3 \Hamaut F g 30_1746i S\ Liege Attribute e
- o - T summarizing @id,/  @name
\
Node 10 Node 14 e f/ A\
Py = = 3 ATTTS
, 1017462, 1.1.2 \\ ,7 Hainaut, 1.1.2
, D {01764, 113 Y f Licge, 113
g3 ! P \ 0 17473, 1211 \ Jihomoravsky, 1.2.1 l
. , N 033615,13.0 7 N Aland, 131
@d/  @name @id/ @name e R
/ \ / \ o
_L N s i )
#T e e M N A7 RN
{0 17473 ) (Tihomoravsky ) ( 0 33615 M/ Aland )
\ ~ i N o e s N ~ - 4 ~ - /

Query : /mondial/country/province[@id="17473"]

id LA (f0_17462, 1.1.2)
name (f0_17464, 1.1.3)
(f0_17473,1.2.1)
(f0_33615, 1.3.1)
(Hainaut, 1.1.2)
(Liege, 1.1.3)
(Jihomoravsky, 1.2.1)
(Aland, 1.3.1)

Alttribute name list Attribute value list
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[
g
(@)Y

mondial

i

O Query Result Node | GroupNode |

Node 3

sroupNode 4
province
471014

GroupNode 5

GroupNode 3

[y
g
&

P-C Bitstring P-C Bitstring
(Packing Information) - GyoupNode 1 (Packing Information)
mondial
113
GroupNode 2
111
(3)
GroupNode 3 sroupNode 4
100 province 1111
(1.1.1) (2.1.1)

GroupNode 5

- city 111111
568111215 (2.1.2.1)
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Query : /mondial/country
[province/city

Query : /mondial/country
Iprovince[@id="f0_17464']

Query : flcountry[name]
Iprovince/city

Query : /mendialicountry[name]
Jprovince[@name="Liege ")/cily

_20_

city
@id |
=
p
(m_174ﬁ |
N s ';/
EH9
Query : /mondialicountry/province The MC tunes in the broadeast channel and queries “/mondial/country/provinee[@name="Aland" )/city
_— Wt tuned portion
[@name Aland ]J'ley Child addresses Child addresses Child addresses )
| lﬁj | 3 Vi I 5 |:| skipped portion
mondial | country | name | province | city
| : P time
l T Tt address
[ [
— id (f0_17462, 1.1.2) Ly {Charleroi, 1.1.2.1)
name (f0_17464, 1.1.3) (Mons, 1.1.2.2)
(f0_17473,1.2.1) {Liege, 1.1.3.1)
3 ke (f0_33615, 1.3.1) (Bmo, 12.1.1)
(Hainaut, 1.1.2) (Zlin, 1.2.1.2)
@name.” (Liege, 1.1.3) (Mariehamn, 1.3.1.1)
T (Jinomoravsky, 1.2.1) .
I Aland 1 Text list
\ / {Aland, 1.3.1)
~, s
Attribute name list Attribute value list
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w10

Traversal Phase P-C Bitstring P-C Bitstring

(1) main path traversal (Packing Information) - G roupNode 1 (Packing Information)
: mondial ~ country — province - city mondial

(2) sub path traversal {1}

: name

Traversal phase
Matching Phase @ GroupNode 2
(3) main path matching
: city -> province ~
TIT111 & 1111 => 1111 & 1111=1111 «=- (1) v
Jfpacking 11 1 11 Linto [111 by (2.1.2.1) Maiching phase £ oupNode 3

Traversal phase
(1)

111
@3)

province
: province -> country (1.1.1) 1471014
D& 11=1111 & 111 => 111 & 111=111 =+ @

ing!
/fpacking 111 1 into 111 by (2.1.1) MEEn prese

(4) sub path matching AT
name -> country SO81L1215] (2.1.2.1)
T LT = T -+ @ Retrieval Phase

country -> province : 100 is unpacked to 11 00 by (2.1.1)

Atbranch node (country) province > city : 1100 is unpacked to 11 1 00 0 by (2.1.2.1)

Main path & sub path= 2} & @ =111 & 100 =100

w11

2000
1800
1600
1400
g 1200
E 1000
5 800
2 600
400
200
& ; ; ; ; ;
Original XMI. Path Summary SL tnethod 5D method 5P method Proposzed
Document Method

XMI Stre ams
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NPath Queries

3 SL. method @ SD method OO0 SP method [ PathSummary B Proposed Method
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NPath Queries
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