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Abstract In the semistructured distributed documents, it is very difficult to formalize and

implement the query processing system due to the lack of structure and rule of the data. In order to

- precisely retrieve and process the heterogeneous semistructured documents, it is required to handle
multiple mappings such as 1:1, 1:N and N:1 on an element simultaneously and to generate the schema
from the distributed documents.

In this paper, we have proposed an abstract query processing algorithm for querying and answering
on the heterogeneous semistructured data or documents over distributed systems and implemented
with a metadata interface. The algorithm for generating local queries from the global query consists
of mapping between global and local nodes, data transformation according to the mapping types, path
substitution, and resolving the heterogeneity among nodes on a global input query with metadata
information.

The mapping, transformation, and path substitution algorithms between the global schema and the
local schemas have been implemented the metadata interface called DDXMI (for Distributed
Documents XML Metadata Interface). The nodes with the same node name and different mapping or
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meanings is resolved by automatically extracting node identification information from the local schema
automatically. The system uses Quilt as its XML query language. An experiment testing is reported

over 3 different OEM model semistructured restaurant documents. The prototype system is developed
under Windows system with Java and JavaCC compiler.
Key words : Semistructured, XML, Information Retrieval, Metadata
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<source
<target>

</target>
<source = "">/quide/

/ /source>

<targ type = "2" operation = "cstri">fagency2/restaurant/location</targ>
<targ type = "0" operation = "">fagency2/restaurant/location/street_name</targ>

/city </source>

"> ]ag/ /12
<targ type = "1 cperatlon ="g,1" >/agency2/restaurant/lacatlonlstate code Iagencyz/restaurant/locatlunlzlp code</targ>

<ftarget>

<target>
<targ type = "2" operation = cstrz "> /agency2/restaurant/location< ftarg>
y <targ type = "0" operation = "">fagency2/restaurant/location/city_namex</targ>
<ftarget>
<source = "">fguide/ tf fal /source>
<target>
<targ type =
<ftarget>
<source = "">/guide/ /zipcode/ /source>
<target>

<targ type = “2" operation = cstr3 "> fagency2/restaurantfiocation<ftarg>
<targ type = “0" operation = "">/agency2/restaurant/iocatlon/state_code</targ>

<source
<target>

= ">/gulde/ p

<ftarget>

f2ip<fsource>

<targ type = "2" operation = cstm "> fagency2/restaurant/location< /targ>
<targ type = "0" operation = "">/agency2/restaurant/iccation/zip_code</targ>
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A4 o] Hie k=g MYste] W) AFE] 4
3 715 7HAth FORS: LET AoA 26 Fo] 7

28 J9sb7]) 98-t [ Npredicate) boll A2 &
ZAgr} gl FORS LET Adxe] AZwAlEs
3 270 uety 24 x==o A" HR)7t a2k LN
i3 e] Hfole dhte] WIYAZIE N /M9 A9HE= e}
g o] 5111'& FOR$ LET HelAd& o8& N 79l A
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xE9 %E w28 uigAFIn 2AENA HgsEE
o2& A4E 4 == gtk WHERE 22 Z79
D= il A48 Mesly) 93 2308 WHERE
Ao Mol HzwA= FORS LET Ade 28] XPath
9 xE= 1 xE7F FHAR JE FE YHE) WE
o] IN Z& N1 W] 288 Heoe mihd Fof
#E 7 & A=RE WBFSFE FHEId HRE
3ltt, RETURN #e x4 93 A44d dxs
Li=d

A9Ao2RE NIGAAE A AT F83 7
4 F9 shis AGAggdre HZE AH27F|ue
AzEZC A3 AR mAsNs otk A=A
Sue|EL offe} #}:

Path Substitution algorithm PS(Xi,) = Xous

A

L FJ

n

Input : Tokenized XPath expression Xi, in the global
query

Output : the local XPath expression Xou

Xow = (x1, .., Xi .., xx) where k = the number of

mappings for Xin
While (token is not null)
Begin

Read the next token of the input string
Case token begin
i) */" . replaced by /' and concatenate it to
each element of Xy

i) *// - replaced by ‘// and concatenate it to
each element of Xou.
iii) " : replaced by ‘.’ and concatenate it to

each element of Xour
iv) . . replaced by ‘. and concatenate it to
each element of Xou.
v) a node label p :
For each mapping element m: = (p, q),
Case i for mapping type:
(i) 1:1 : concatenate g to x;
(i) N1 :
if Xi» belongs to the location path
then concatenate g to xi
(1ii) I'N :
if X, belongs to the location path
then mapping with g¢’s parent node;
else make N duplicates of x; and
let x; in Xou be replaced by N copies
of x;
concatenate ¢;&q to corresponding x;
End Case i
End For
End Case token
End While
Apply Trm over Xous
a3 20049 dE 59, 1IN 3% mladdress)=
location®] ™ ml(zipcode)=(state_code, zip_code)¥d uj
XA o] AZwAle PS(address/zipcode)=(loca-
tion/state_code, location/zip_code)elil, ZAZZ A9
ZARwAE  PS(address/zipcode)=Tn(address/zipcode)=

mergePath(location/state_code, location/zip_code)©]



560 ARSI =FA) AX

1, m(address)=null®] X m(street)=location® @ 3|
A2 PS(address/street)=location®] X, ZHARE
ol PS(address/street)=Tm(address/street)=cstrl
(Iocation)©]c}.

3.3 XA9ZAM0IM O|ZFQl ==0f st T2(NIP)

QoA AFE vie} Po] F2A Amet wrRA A
E A7 Alole] 83 AoldL, wFRF AsSE FY
g olEE JHAEA ME T2 72 48 Ay ==
7t 3 A4 AU, A2 OE olES HAEM 7R
T A2 ge 98 79 == § A EAste
ol g FU3d 0|55 e AYEY EE ==
7 AedEee @ =2 6E Aoy, oA Age
gedd. 2y 598 ooz A2 e 7xE
Ze AGxrt F A o] HAgret ufg HA,
AR i Hu YHAs vy 53R g& & Atk o
S} Zo] d¥ 9 wrr}t wig HA gho} Ao o=
AT § Qe ==& 7PHEske ZAE A9AY W
o Bgsirh

a9 2049 ol& B, ‘guide’ A9 ‘address’7t
‘agency? £X9 ‘locationi’® ‘locations’ =Z=¢} w3
Ha, 29297 19 49 & B9,

<result>

FOR S$addr IN document("guide.xml")//address
WHERE $addr/zipcode[CONTAINS(., "MO")]
RETURN $addr

</result>

% 4 Queryl : ‘guide’ 27|vlol] tfg AgA o)

‘locations’ ==+ F9] dlito] oflER e QA7)
= AGEAMAA F9] diido] ohd k=7t ESAjteA|
o] ARE HASNA, UF 18 r=vt EXGE 1
23 k= did A2 Y g0l [ I'E At |
WEA HY o]l B F fIEE UL Folof itk

A9 4. 18} [E AGAE EF9 HE bE =& A
QA igh j& ZHe BYF o189 == A Bt 9
17 m(=m ()9} 2ol TIF A9 vy =
o9, 9 e A4S s, JA¥ homo(l) F&
homo(l)$} ol R@ATH 1¥A gow I1EL M=
A&t sy, 9 AEse == JA¥S conflici(ly)
23 ®HFT ‘

a8 20, mladdress)={location;, locationz}?] 7%,
2+2} homo(locationy)=(location;, locations}, conflict
(location)=locations, &i conflict(locationz)=loca-
tions® YA ‘

29 49 ‘Queryl’ ZA2oJoA, m(address)={location:,

Edo] ¢ & A 2 A 6 (066

locationz} 0] 22 £0]4 CONTAINS (., "MO")E ‘loca-
tioni'# ‘locationy == HLH, ‘locations'e 2]
iAol Aloldnt, 2 QA2 ‘location’™ ‘locationy’
=2E 23] YA E ol =28 A4EE 5 4
£ ol" 53 x7o] s|&eHojof g}

In€l=m(x)} L Li(in)& LTAA st & o|&&
7HAEAN AR g AQQS e == ATelEd,
H=homo(ln)°|2 C=conflict(in))e} & W, Lulin)=HU
C 7} g9 _

A9 5 HFA A9 N EA FAH3 Q=
== mol o' 94 heLwlingdol W3l childpath(h;)
T =2 pollM 2 A A ARRRE dixcr)
A8 A2 JFez A3x, hY 9 JAF Sth)e
rELy(In)Q ™, S(h)= U childpath(h)2 215
A Lidh) Rl Q& ZE kol e 2E 24 3
2E FJFgE ouidth

aEE, 7t == ol B A8 7Hsd Eoi4
S A ZFobd F Utk & == Im&Laling)ol W,
piEchildpath(ing)°|  q:&(S(In)-childpath(in))d €
& pist gioll B £914 ((p; AND pz AND .. AND
p) AND (NOT(g) AND NOT(gz) .. AND NOT
(@Me 24 == g A7) 9% 3] ddh, o
249 Quji= k= AW FoldoA in pollARE
THA 9] A AZE ZA, qolA gAY A A=
€ ZA Zolo} e FEojrt

‘Queryl’” 29| 4 FAolA ‘address’ == =
&8, m(address)={location;, locationz}°|2.&, Ln(lo-
cation;)=homo(location:) U conflict{location:)={location;,
locatior}zju{locaﬁom}ol "ok =3 childpath(locations)

={street_name,

]

zip_code},
childpath(location;)=null 12|31 childpath(locations)=
{address, telephone}°]E2Z, S(location))={street_name,
city_name, state_code, zip_code, address, telephone}
o] Ht}k BEZ ‘location’E A= £
[/street_name AND /city_name AND /state_code
AND /zip_code AND NOT(/telephone) AND NOT
(/address)17}, ‘location & $siA= &o44 [NOT
(/street_name) AND NOT(/city_name) AND NOT
(/state_code) AND NOT(/zip_code) AND NOT
(/telephone) AND NOT(/address)]7 283}

3 Foll AFHE k=71 AHY homol(q) BE
o e =29 A4wHE FORY LET A& AAsin
AH4dele] WHERE A9 3le 21d% 74 AFEHe
oo ZA Aol gith. AYFEAAA o]HAH] =
o digk RS g dugEe ol 2}

city_name, state_code,



EtlolE} A Mol AE o83 BAH BFEH BA AL AF AdHg ¢

Node Identification Predicate
NIP(g) for node q
Find out the superset S(g);

generation algorithm

For each g;Ehomo(q)

Copy previous FOR/LET clause and concatenate the

following statement;

For each path p&childpath(q)

Concatenate "AND /p’;
For each path r&S(q)-childpath(q)
Concatenate 'AND NOT(/r)’;
EndFor
Return n FOR/LET statement where n = |homo(q)|

3.4 XHYE9 MY ANE(LQG)

ARgA oA qlgslol ARE wiHAHR 2 WF
g AE, A2nA ¢uyF PSY == AEL 93
273 A4 23HF NIPE &3t o 2o
AGEA g AFA)E AYshs duESL AA
s :

Local Query Generation algorithm QG(Qin) =Qous

Input @ Tokenized global query Qi
Output : the set of n local query o, where n = the
number of distributed local documents
" for each i = I to n, gi = null;

While (token is not null)
Read the next token of the input global query Qin
Concatenate token to each g
if token is node label for gn
then call PS(gn), get a corresponding local node In;
If (homo(in)-in)= & then
For each element r;homo(in)
gy = call NIP(r;)
g; = union of gy
End While
Qoue = the set of qi

4. ¢na|F9 78

4.1 AA" X

DDXMIE 7#toz sl w72z B EXES 98
HEAN A2Ele] FHAAHJA FERE OY 58k Ptk
XML #A47F &ukg g7 34¢ 710", DTDE |
olg} 7xE FHsA gtz ZE EAME F 49
Hyvkn shgeeh. &, ofujgk XML EAM#= DTD
EA fFo BARe M2 £ ke AL guiF)
AdAole FoJo] MA7(Query Generator)E £3)
DDXMIel A3 FHE o83l w7zs B4 A
& A% Azhe] AGEA e HYg A gAdes A}
F ¥8dd. DDXMI= Az, 95, F43 22 AR
2 Ad AR g A X wgde) HEEHE AEPng
7t AQEM Hgd P+ JRE AT Utk

dneld 44 4 78 561

ot { [ Local Fa—p
ﬁ + |inquire
Global { i - DTD Document | {f} { Document2 | 4
DD Parser Parser : H

Query Parser

q Query Generator

l
g Query Execution

1

o
Results

2 N2="HL2 AA, F2F, 9uHoz Fo|3t NAE
A& AHzs7] 98 DDXMI AA7I(DDXMI Gene-
rator) ¢t B, ARV A AYdeo]E DDXMI
d AFE HEe FRE o83l Aoz YA
F& Aol AAY7(Query Generator)d] F
B k12=8

A9Ao] Yo EAsle Z2AHRe Ao A7)
o 9l 4 (Query Parsen® ¥, & 840 sgse
W AR DDXMI o] Johd, ztzbe) A 98EA 3§
Ao HFHE F2ARE nA fch 9 DDXMI W
o siZste visg FEIF globd, Aoyt AAEHR o
H, ol#igk Fdojoje AIEAd HEHA gL v
il el A37](Query Execution)e AAE A9o
g A% &4 FARRE de RE @S ¥=

4.2 DDXMI ‘471t Ho| M| e

ZF FAol dig wE ARE 42 XML 24 A
£ XML #HAME o] &34 & 249 DTD =Yg
DTD A& o]g3td gilsiman A4 A
DTDY zZt =& M DTD Egle ZF =t M
35 Hojdlm, o] MANSE AYARE EF ZUs
AqulE 7R k=o] @32 AGEAY =2 F
#a oFEct ‘source’st TYF MQANIE
get'e] BE w=E=F %o} ‘source’$} ‘target’ A2 F
¥=2 AF AAstky, DDXMIE oH A IFe
Robal AAdEtk MY DTDY & 847 AGEM
T 844 WYHEe 9ed B9 === A9 DTD
ot 9% 9rlE ek

HAEAM 9} AGR-MY =2 Abol9] miR g 44 A
3t YA 219 69 22 GUIE AFFT 29 6
9 #H= A9 ZH Y ‘guideidx'E FE olgog zb
42 AE EFE ‘guide DTD'EREH AAsla,
#= 39 Zedo] Ede AYEAM A e A9
DTDE &l A3

+5 39 IHI‘?J° Eg9 7} =xo oid Al W

59 #HA A T AT AGe=e) vy

BEoR

Zr= ‘tar-

rlr



562 7},_11"-\}5]’5] *cvl‘x] ZTEo] ¥ & A 2 A A 6 22066
ctured Data s Ver'L, L‘t(’c‘l}]nbl} Bl
DOXMI (guine.id) Stalus | NAME D i Function Full path
@£ guide 11231 ¢ iguiciefrestaurantfaddressizip
@ 9 restaurant : Zip 11.232 i nYaddressizipcodelnp
\_9 {3 adtiress :lb' e T
Y street  Jord] S
Vel Jlif™, Sy
¢ Ll dpeode | “aa
CRar N
M zip Jod ~
T s
¥ AN
3 “
sasmaﬂmn{wmim; — - - \'«— - e e e
Ipdintestuatiodironsidocote _ - N e T ]
Rotrosh | sgencytiax N7 v.\op.;n_]l\u]]m S| | Mawomg |
9 i I Funclion ¥ Fulfpath
© [Jsgencyl — -~ lagenm frestaurant
\\\.-—/ . ‘ _
¥ msertanse fuction iformation
& Jestrt estra.con3,cctrd, consestratos cof]
(][]
‘Salocted Etoment or Rttrikuto .
ooyt | |
a9 6 xqu/qur AHEAN AZE wjP3lr) 98 GUI AT ol &
g AYx=cE Ny 3 F ‘Mapping' HEES FEH, W olol tgsle AHEMY ‘target 8471 EAG
A7E A WErE D "o EAtge, @5 HHg o, A ZAz2e A9EAE €7 AT ‘target’ 84
%Y 9=9o 9¥std, d¥¥ F5EL TFunction' o AZE ubAA "ok ‘targ’dl Y1€€ ‘type H4L
geo BAEg @4 dEE 11 e Agole = olY FHE EASE 202, 0, 1, 29 &S 7Y 4
= ol o]AAL A A% 4 dsie, IN Z 111, IN 233 N1 W3E& e} ‘operation’
B9 Aol AdZze) W NS, NI HBe 4o g Y Felol et A7 dugn Y5, A
ATE A wEo Pold UF UOIE 7 AR AAme] WY €A, WA w2 D7) s A ol

FrE it ZE 4398 M4 WM 43d ¥
‘Make DDXMI' HES 2% DDXMI #do] B4
o} o] visy HAFL EE AGEA HYel oz @
83, ARgale 4 2 A2 W3 A9de 38
et =388 5 Yok

Aojo] M 2 HPL 17 79 FHA o]FF
o} 449 DDXMIE 7|wto g ALt AFAdelojg
B2 Ade] ‘Original query’ Zdddl 4FgE %
‘Make local queries’ HEL FEWH £ Ao AY
Aolol7t AMASEL ‘Execution’ HE 23] ZE XY
A 58 Hddd 7H‘£ AQENE dYste side] 4
7 ol &3Th

4.3 i A2 @A st 78

DDXMI #4& ¢ DTDE 219 83 zZth A%
A DTDo} &Al8ls 848 ‘source’ 848 311, AY
2H9) 82E ‘target’ 842 Frh Aol A4IIL A
A A ‘source’ L4 B 8k olF L Fo}

Heslo| ‘target =EF AEHe 45 vt &
A M 1y 29 ol R o MEdE HE
A AAE AGEMLU ‘guide’st AGEAR ‘agency’
Z 93 wi¥ AHEe URJ XML F4og EIHY
At

‘source’ 2.4¢} ‘target’ 249 FAL Y/ J1EZRH
Nzele 2 L E=5EH wigsHs @Y =R 2
g Azz AP ¥ 204 ‘street’ k2] o]
3t ‘source’ 8.4 ‘/guide/restaurant/address/street ©]
2, 19 s|FEE ‘target’ 824+ ‘/agency2/restaurant/
location’©]th. webA ‘street’ =Eo] tE iy ==+
‘street’d] 2R 2221 ‘address’7F WEEo] S AL
e ‘location'o)n, 18R 4L Ffole FERH &
A ==7Re BA2dA 7B ke 23 WEE =
zotol zolg FI wiPAIT F, milstreet)=
location®] ™3t AL ‘street’?] ‘source’ FEE Fo}
A oo FHE ‘target’ 849 ZA2ojx DDXMIC



L

vletu|ole} QB o] 28 o] §3 EArE

724 24 442 99 He) 2neS 44 2 7H 563

§ ' Disuibuicd Documents XML Metasato lntertace (DDAMI T
" DDXMI Generation & i [ ey [ et |
; maqmmffwgmmwuuemsgmamHm I\r {amenqrz.iw:/ llexaMatheleowlwyl
~Qriginal Queny FUNCTION ¢stratod($st) o
<resuitr { spliff’, ", "3104", §st) }
| FOR $addr N documentCguide xmefaddress ragull >
1 WHERE $adduziptode{CONTAINS(, "MO?) (FOR SaddsriN agency2xmr) ( name AND

JIRETURN $adds
i efrasulty

fotate,_code AND /straet_name AND fzip_code AND NOT(¢address) AND

NOT{telephone)}
WHERE mergs . code, code)f CONTAINS {, "MOM ) its
RETURN §aden !
(FOR $addrin agency2xml) OTgrity_name) || |

AND NOTYstate_code) AND NOT@street_name) AND NOT{zip,_code) AND
NOT{address) AND NOT(ielephone)}

WHERE cstr3tod{3addr) CONTAINS {.,"M0"))

RETURN $add) )

R3]

| farasuit»

o

T <TotsHon>
| «street_name»
Forum Drive
<fstrest_name»
<city_name>
Rolia
#fcity_name>
«glate_code»
MO
<fstate_code>
<dip_cote>
65402
<f2ip coter
<flocation>
) <iotation»
| 3717 Roswell Road NE, Atfanta, MO, 30342
| <location»
i <lotation»
Piedmonl Road at North Avenue, Rolla, MO, 30308

<flocation>

aY 7 A A B Y g1

<!'ELEMENT DDXMI (DDXMIheader, DDXMl.isequivalent, documentspec)>
<!ELEMENT DDXMI.header (documentation,version,date,authorization}>
<!ELEMENT documentation (#PCDATA)>
<!ELEMENT version (#PCDATA)>
<!ELEMENT date (#PCDATA)>
<!ELEMENT authorization (#PCDATA)>
<!ELEMENT DDXMLisequivalent (source,targets)*>
<!ELEMENT source (#PCDATA)>
<!ELEMENT target (targ+)>
<!ELEMENT targ (#PCDATA)>
<!ATTLIST source operation CDATA #IMPLIED>
<!ATTLIST targ
type CDATA #REQUIRED
operation CDATA #IMPLIED

¥ 8 DDXMI DTD

U ‘street’d) 7} s 249 ‘source’E 2ol
of FHE ‘target’ 849 HZ| ol Tl AL
pACACH
location'-*/agency?/restaurant’)=‘location’©] @t}
‘street’] FEHE P} FFE ‘type’ 49 kel
20]3. ‘operation’ &7 Fkol ‘cstrl’el7] Wi N:12
o] Ho WHEGFE ‘cstrl’ S JHAD JATE 2
olt}t. olw WEIFE HEHoF steAd B AL
AA A= AE =7 AXNARAA T =0T
ERAE ARt AHEgTh Ao #A Fo

A

I m(street)=strdif{'/agency2/restaurant/

B
&5

e
o

‘street’

o7l B2 ‘location’ &2 A Sk,
ol %3l ‘cstri(location) o2 wWsjo} o) =
‘Yocation’ ==29] ZtolA H WA EALL Rast:s g
% A8 ‘street’®) HE AL F Uoke gulolh

NS 2o g i3 HARE ‘target’ 84 4o} N
M FE o)§ S FrE FEIY BE BRS¢
3ok 17 29A ‘zipcode' =Zo 1§ ‘target’ 84
2 ‘/agency2/restaurant/location/state_code’, ‘/agency?/
restaurant/location/zip_code’ F717F @S] i,
‘operation’ &gkl ‘0,1'¢] YHH o ded oA A
Aol £ WA BAY = ‘state_code’$) ‘zip_code x
=9 g Y do P EAE guEe Expelth
o] <A AR= DDXMI A4E g LN #iA) wig
X A7 Z2AEE ks A7 HAE ¥71 o
ol §H TAE JEsor stk N1 A8 uasR
2 ‘zipcode7t YAAZ  £389H  (state_code,
zip_code)®] HE kEo] mjPA|7|, ZAAZ &3
A ‘zipcode’ :=EF ‘mergePath(state_code, zip_code)’
2 A3 AR ZPAZ g FEL Quilt
Ao A &4 EHe o83l FHIHT

4.4 O|&HQ! T2517] st ZHEQ| MM

=L gy L)

h-
T

LcE



564 ARG =R AXEY ] F S8 A 32 A A 6 Z(Q0066)

o] AoA= 33" AT o]FAY =5 F
3ted A9 Al ALAF)7) A 2AHE A3
Ul didte AE3in oW HYxE nrl 9"
o, o] =27} WigEHE A9 HJRE DDXMIY
‘target’ 840 EFEo] Utk Y 244 AFx=
‘restaurant’oll ‘agency2’ @ ‘location;’, ‘locationz 9} vl
YA ‘locations' b= wHol =HA &) wWE A
WA ‘locations =Ev AN o] =HA etk F
‘local2 EATRE T ARV FAE B9l
‘location;’, ‘locationy’ =5 F4-& F}al ‘locations =
ZE A4E 34 9g5E 218 FE AL A=
AAsjaolol gt} (location:, locationz)$} locations
=g 4z 2RI T Lol R7 childpath
£ o838t FEGT F Z =Zo diE) A k=i
H 92 x=7iA9 Z2E BF Fold A x:=E
TEIEE 27ES AT &, oW childpath?] =
Z3to] A k=8 FEY 4 g AFole EMA
A EL uigPo] AL JE Y EAC)Y] HE
olg HAE & U= WHL flch

old x=7} homo(ingol &3 F& &34 4=
Zeoll B3 FBE DDXMIC 1o, 7 w=d oist
childpath ARE A di§ 7+ ARG AASAY,
DDXMIol Sl ‘target 845 -ttt Bajste] A
A £ itk B =g2oAe HEEA 49 FRAR
£ ggAlel At AMEEATE ©)E @ childpath &
HE o839 €Al dAEL Je == ol i &
B S(in)E P33 childpath(ing)d] Deir= ‘AND
/pathname’ Z#A-&, S(in)-childpath(in)ol U= A=
o tj3iA= ‘AND NOT(/pathname)’' S 4tdstc}

a9 99 ‘Query?e 19 49 AFAL ‘Queryl’d
3 AgAe £ 2 A ‘location’ =EF TEI=

A& ¥t homollocation)o) tIF T disir=
childpath® 78t ‘AND' 9ARE AMgatgon, con-
flict(location)ol %3 x=29] childpathe ‘AND NOT’
S ARt Z42be] xmrh 228 5 QA ST

5. 2o o of

5.1 DDXMI M4

Asle] AWE dv] ¢4 DTDE AP AHEAMU
‘H2EF fi(guide) FA9F A Y AQEASQ ‘8
2E% U8 AHagency) EX4E ¥R A
A9 EA e DTD9 A1e 2y 103 2t

O3 112 AGEAS Al A9 A" AFEAM9 F
2 EIE vepdth A9EAM] 2 M WEst AJE
AeA BLs ulE Zh= 84d) FojAi, 7} AQl
A A= bdad AYEAM U H2E g8 ==
52 Ay Aglo] o]Hd HZES THEHA *¢E A
HEE 22X gerh AG27)9t9] ‘address’ =&
= ‘Locall’®] ZA2dA ‘address’ =E=E, ‘Local2’ 9] 7
Zo)A ‘location’ xE=E FYI HJem zxYh
‘Locald'®] ZZe %A Rdivh W od Her}
‘address’ 848 TR, Locald A2+ ‘address’
of Agsls 84F Ztm YA FoemZ ‘Locald FA
o W3 Aol WAHHAX gtk 28 113 22 A
gFg VMR FYF WIS E e BEES B2 A
2 JP¥ez mol DDXMI HU& 2AF AAFch o
DDXMI & AREAF A A0 3% 5 3
o A WsE AEIA 4A AYLE & Ut A
GEAMA 9 A2 wde 2ol AFF F Fe S
AAskE ‘0(1:1), ‘LN, 2N:1D'Y g e ‘type
Yoo} ARG olAY S A AY ¥ 3
£ 7t ‘operation’ YE=7F Qo)

|

3
2 1

import mergePath as UDF_merge;
import split as USER_split;

FUNCTION cstr3tod($str)
{ split(", ", "3to4", $str) }
<result >

RETURN $addr) UNION

AND NOT(/address)]

RETURN $addr)
</result >

(FOR $addr IN document("agency2.xml") //restaurant/location[/street_name AND /city_name
AND /state_code AND /zip_code AND NOT(/telephone) AND NOT(/address)]
WHERE mergePath($addr/state_code, $addr/zip_code)] CONTAINS (., "MO") |

(FOR $addr IN document("agency2.xml") //restaurant/location[NOT(/street_name)] AND
NOT(/city_name) AND NOT(/state_code) AND NOT(/zip_code) AND NOT(/telephone)

WHERE cstr3tod(Saddr)] CONTAINS (. , "MO") ]

2% 9 Query? @ AFA Queryle g RFE AHE (949
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<IELEMENT guide (restaurant+)>
<IELEMENT restaurant (name, address*)*>
<IELEMENT address (street, city, zipcode)*>
<IELEMENT zipcode (state, zip)*>
<IELEMENT name EMPTY>

<IELEMENT street EMPTY>

<|ELEMENT city EMPTY>

<IELEMENT state EMPTY>

<!ELEMENT zip EMPTY>

0 guide.xml

1 /guide

1.1 /guide/restaurant

1.1.1 /guide/restaurant/name

1.1.2 /guide/restaurant/address

1121 /guide/restaurant/address/street

1.1.2.2 /guide/restaurant/address/city

1.1.2.3 /guide/restaurant/address/zipcode
1.1.2.3.1 /guide/restaurant/address/zipcode/state
1.1.2.3.2 /quide/restaurant/address/zipcode/zip

238 10 AYEAS DTD 2 Add A= &7|n}

Index Global Path Locall Path Lacai2 Path Local3 Path

] guldexml agencyl.xmi agency2xml agency3.xmi

1 {guide 0i/agencyl 0]/ag 01/

14 fguide/ 0i/agencyl/ i/ 0i/

1141 /guide/ name Di/ag / /mame i/ 0}/ name
2|/agencyl/restaurant 2)/agency3/restaurant

112 7guide/ joizay "'ncltlnn gl i

fagencyd/restantunt/statecode,

2]73g 2]/

11.2a ;!;Jrlg:[relhnnntllddteu 4] ;:&:xyll restaurant/ 10}/

° focation/street_name

2|/agencyl/restaurant 2 (agency2/ 2|/
1122 ;g;ltlydelreltlurlntllddreu 0 ;: encyl/ 0 'oullon[dt':fn.lmm, ]
2|/agencyl /restagrant 2 fagency 112/
1123 ;gluplgg e o hﬁ;cmfa ! : 'I’"Itll"illl:‘t:t_' :";d.:,u l:
loction7 in cade !
2|/agencyl/restaurant 2 {agency 2
f / i
1233 ﬂl"y'f:h/mm o hfpco e/state 0 foutlon[ﬂr:t:?gd.gt{ A 4
2[/agencyl/restaurant 2 {:cg.%rocnyzlmmumntl

1.1.2.3.2 ;gulda restanrant,

zipcode/2ip o hrpcn(e/xlp

0l7: 2,
‘ucltlml zip_code

2|/agencyl/restaurant

{12

207
focation

a2 11 AGAF)ee) A 9] X QGAF)u) Locall, Local2, Local3 Alole] el a4

5.2 Hol 44 U A of

2 =RolN 7R As) AT XML 29 dojel

Quilt & AP3tr] g 2o AN EE Univer-
sity of Pennsylvania®lA 7§38t Kweelt[20]E A}-8-3}
Atk AH8AZE 29 79 2] A A A9 olF
< d¥sn AYUAE WES FEYU AFAY4s £4
o] Agutg AAEd 4P ZAE €Y 93 34

e RE B9 olFmHolm olAAY WPE ¥
2 XML £48 OEM 292 Azsiged, A8 A

Mol #A4E w4t 29 129 locall, local?, local3
9} 2 NHAuE AP dG2T|nle} g2
7l 2k FA g% wiEe] 1y 120, wige] diF
DDXMI® ¥457F 29 139 vl o 218 14+
AAAe] sl AAHE Al e XFAE, a7 15

348 AQLE 49T AHE BolET
6.4 E

B =RdMe 239 EAd A 723 FEIL A
FHA 43, A5 TR S 9FF F2o] e v
23 B4 #730AM9 ony, FT2AQ BYX EAS
HF37] A% Ao Ny A2"E g, 2w, ==
A g gL rvte s wddstn TSI

YRR BAMZEE AR A3t e AN
AfE dr] 9% Alx"loz LORE[8], YATI9],
TSIMMIS[10,11] So] A=z glony, oy Wiz
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<target>

</target>
<target>
</target>
<target>
</target>
<target>

</target>
<target>

</target>
<target>

</target>

<source operation = "">/guide/restaurant/name</source>
<targ type = "0" operation = "">/agencyl/restaurant/name</targ>
<targ type = "2" operation = "cstri">/agencyl/restaurant</targ>
<targ type = "0" operation = "">/agency2/restaurant/name</targ>
<targ type = "0" operation = "">/agency3/restaurant/name</targ>
<targ type = "2" operation = "cstr1">/agency3/restaurant</targ>
<source operation = "">/guide/restaurant/address/zipcode</source>
<targ type = "2" operation = " cstr3to4 ">/agencyl/restaurant</targ>
<targ type = "0" operation = "">/agencyl/restaurant/address/zipcode</targ>

<targ type = "2" operation =, "cstr3to4">/agency2/restaurant/location</targ>
<targ type = "1" operation = "0,1">/agency2/restaurant//location/state code,
/agency2/restaurant/location/zip code</targ>

<targ type = "2" operation = "(str4!05">/agenq;3/restaurant</targ>
<targ type = "1" operation = "0,1">/agency3/restaurant/statecode,
/agency3/restaurant/zipcode</targ>
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Global Query

<resuit>

FOR $addr IN document("guide.xml"}//address
WHERE $addr/zipcode CONTAINSY,, MO")]
RETURN $addr

</result>

Generated
Query

tocal 1

import split as USER_split;

FUNCTION cstr2toS($str)

{ split(", ", "2t05", $s5tr) }

FUNCTION cstrataS($str)

{ split(", °, "4to5", $str) ¥

<result>

(FOR $addr IN document(“agencyl.xml") /faddress
WHERE $addi/zipcode] CONTAINS (., "MO")
RETURN $addr} |

(FOR $addr IN document("agencyl.xml’) //restaurant] NOT(/address) AND NOT(/name)]
WHERE cstratoS($addr)] CONTAINS (., *MO"} )
RETURN $addr)

</result >

Local 2

impart mergePath as UDF_merge;

import split as USER_split;

FUNCTION cste3tod($str) .

{ spilt(”, ", "3t4", $str) } !

<resuit>

(FOR $addr IN document(“agency2.xmi") //restaurant/location[/city_name AND /stats_code AND /street_name AND
{2Ip_code AND NOT(/address) AND NOT{/telephone)]

WHERE mergePath(sadde/state_code, $2ddsfzip_code) CONTAINS (., "MO")

RETURN $addr) |

{FOR $addr IN document(“agency2.xml™) //restaurant/locationNOT(/city_name) AND NOT(/state_code) AND
NOT(/street_name) AND NOT(/zip_code) AND NOT(/address) AND NOT(/telephone)]

WHERE cstrato4{$addr){ CONTAINS (., "MO™) |

RETURN $addr)

</result >

Local 3

import mergePath as UDF_merge;

Import split as USER_split;

FUNCTION cstr2toS($str)

{ split(*, *, "2w5", $str) }

FUNCTION cstrato5($str)

{ spt(”, °, “4t05”, $str) }

<resuit >

(FOR $addr IN document(“"agency3.xmi™) //rﬁtauran!{/cltﬂname AND /name AND /sntwoda AND /streetname AND
/zlpcuda AND NOT{fhotel) AND NOTY, NOT(/

JOT(/hotelfzipcode) AND NOT(fplace) AND NcT(/telepbone)]

WNERE 9 CONTAINS (. , “MO") ]

RETURN $addr) |

(FOR $addr IN
NOT(/:treemame) AND Nmuzlpcodc) AND NOT{/hotel} AND NOT(/

AND NO AND NOT(/place) AND NOT(/wepnone)]

wnens csmms(saaar)[ CONTAINS (. , MO ]
RETURN $addr)

</resuit >
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AND NOT(/name) AND NOT(/shtecudu) AND
AND

<7xml version="1.0"7> <?xml version="1.0"?> :7xml“;erslon-'l-0'7>
<result> <result> resyl
<address> <location> <m§>"‘>
<street> <street_name> Thal Po

1200 N. Bm 1200 N. Hm </name>
<fstreet> <fstreet_name> <streetname>
<cty> <city_name> 1200, N. &m

Rolta Rolla </strectname>
</dty> </fdty_name> <c|trname>
<zlpcode> <state_code> Rolla

<sore> o bl-tioing

MO </state_code> ¥
</state> <zip_code> </statecode>
<zlp> 95400 <zipcode>

95400 <fzip_code> 95400

<fzip> <flocation> </zipcode>

</fzipcode> <location> </restavrant>
<{faddress> <street_name> <restaurant>
<address> 1900 King's Highway <"|='"e>

<street> </street_name> <; ""9‘;"1!

1900 Klnq 's Highway <clty_name> b s?:'ﬂé'ﬁ..m>
<[etreet: Rolla Forum Drive
<clby> <{dity_name> </streetname>

Atlanta <stabe_code> <cityname>
<foty> Mo Rolla
<zipcode> </state_code> </dtyname>

<state> <zip_code> <% e>

MO 65401
</state> </zip_code> gﬁﬂ'HgD
<alp> </location> sspcmw
65401 <location> <Jpcode>

<fzip> <street_name> </restaurant>

</fzipcode> Forum Drive <restaurant>
</address> </street_name> <name>
<restaurant> <clty_name> Apple bees
Carbo's Cafe, 3717 Roswell Road NE, Alanta, Rotla </name>
MO, 30342 </city_name> <ig$‘"(‘lﬂme igh
</restaurant> <state_code> ng's Highway
<restaurant> MO
The Abbay, Piedmont Rosd ot North Avere, <fstate_code> <§§(,g‘"‘”
fan <zlp_code>
<frestaurant> e Sldtmame>
<fresult> <fzip_code> MO
<I-- end of document --> <flocation> </statecode>
<location> <zipcode>
3717 Roswell Road NE, Atlanta, MO, 30342 65401
< </zipcode>
flocation>
</restauran
<location> Plibearimiiiy
Pledg\;;& Road at North Avenue, Rolla, MO, Brldq‘a:own Grill, 689 Peachtree Street, Ralla,
</location> </nsstaurant>
<fresult> <restaurant>
<{-- end of document --> Bacchanalia, 1198 Howell Ml Rd. Ste 100,
7/naltaurant>
</fresult>
<I-- end of document -->
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