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ABSTRACT

It became important to develop a wrapper for web information sources due to prevalence of information services through web information
sources. We present a wrapper prototype that is a middleware to integrate web information sources. We present the derivation strategy of
XML Schema from HTML documents and the query processing method based on XQJ. The usage example of wrapper API will show the
usefulness of our prototype system.
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Fig. 1. Architecture of the Web Wrapper System
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<TR><1--query box:->
<ip>
hagolar=#cccec border=0>
<IBORY>
<IR>
<TD class=SMALLT noWrae>&abspSearch <SMaLL>
(SELECT onchange=RbChange(this): name=gh>

{OPTION vaiue=pubmed selected>2ubMed</OPTION>
<OPTION value=protein>Proteind/OPTION)

COPTION value=upists>UniSTS</OPTION>
{/SELECT>
<NPUT type=hidden value=pubmed name=orig.db></SMALL
for <INPUT id=term size=45 names=term>
<INPUT onclick="Go{ 'search'):" type=submit value=Go>

<LKIPUT type=hidden value=Search name=cmd>
AR IRY AIBODY /TABLEX /TP /TR

% 3. NCBI Pubmede] ZEe|Qle{EolA &AM
Fig. 3. Query Interface of NCBI's Pubmed
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01 :Oxsd:element name="Input™>

02: .o

03 :  <xsd:element name="QuersString” >

04 : <gsicomplexyne>

05 <psgial>

06 : -

07 <xiglement name="ch” tye="xsd:stina">

08 : <ssdisimplelvne>

08 Geslitestiston base="xseisting™>

10 e enumeration value="pubmed” /.
‘ ] : Ay

124 Unsdirestriction>

13 <rsgisimpleType>

LE {Ipsdielement

15 <xsdielemert name="grig gb" type=" ing" fixed="pubmed” /2.
16: <xsisloment name="temn” type="xsd D
1 <xsdislement name="cmd" tpe="xsd:sking” fixed="Search” /2
18 : fsdiall>

19 : {/ysd:icomplexTyne>

20 :  </sdielement

21 e

22 </sg:glement>

1%l 4. NCBI Pubmed®| fi&d A37ja}
Fig. 4. Input Schema of NCBI's Pubmed
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01: <medline>

02: {

03: for $x in docCpubmed )/htmi/body/torm/table (21 Ar{2) Ad13]/diwtable
04: where $x/@cellspacing="5"

05: return

06: <book id = “{substring-after($ x4t 214311 Va/ima/@id, ~-2)>
07: <authors>

08: {

09: for $v in tokenize(substiing~before

10: ($r{1)A4d[2)/a/tont/text, "), ")

T return

12 Cauthor> {normalize-space($y} </author>

13 }

14: </authors)

15 {tite> {substring-before

16 (string(/rl21/4dE2D). ™.} </itled

N8 <joumnal> {substring-before

18 (xrl21g12)fonvspan/text(d. ".7)} </ioumad
19: <date> {substring-after(substring-before

20: (sting($x/grf2]Ad {21 AonD, "), *. ")} </date>

21: {status> {substring~before(substring-atter

22: (sting(bx/r(2)Ad[2)/font), "(PubMed - ™), "17} (/status>
23 </book>

24:  }

25: {/medling>

O3 6. AtabtrtE
Fig. 6. The Mapping Rule Written in XQuery
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{query>

for $n.in document(refineoubmed”Visfinenubmed/input,

Jout in document(’refinepubmed™)/efinepubmed/output/medline/book
where $in//db, = “pubmed”
and $inv/prig-dp.
and $in/Aerm = "vius”
and $in//cmg = "Search”
and $out//jouma = "Cancer"
return

<book title=$out/titie/text(>
{$out/authors}
(date> {$out/date/text()} </date>
<{/book>
}
{/query>

% 8 AR FHe|
Fig. 8. User Query
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{ . e (1] Vaiisbie (4:54)
.50 in document(refnepubmer retneputmnedinput /: : m,XL";f:,"?ﬁ’n

Fout in docunent(rednepuomed’) ¢ & [« Coniuncton ic=Tm
refnepubmedioutputinedine book & [5)z Pradicate (=70}

vhers Sinfido = "pubmed” % a [6)= Conlunction <19

v & [7)=Predicate (id=74)
oo (8= Conjuncion (d=75)
5 a [Q= Predicale (id=7)
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Fig. 9. Parsed User Query
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/Predicate 24X]& 0l 85t0] URL BIfisis laE
Transiate(Predicate p) {
StringBuffer un = new StringButfer(y:

if(variableName = “lnput”) {
String baseURL = generateBaseURL():
//OIEFE2DB R FAYSHe JI2 URLE 448 Tich

unl.append(baseURL + "?"):

//XQueryst =0 MFE N A= PredicateXE 0/ E5HY
Aol 2EY NS AR
List args = predicate.getArgs(:

XPath ¢ = (Path)args.get(0):

/AT AR/ 2le xPath FEER F@
Token t = (Tokemargs,gef(1):

/R QERM U T &

/et AERS ojBoll MEE= ol ARl FAMEO U=

XPath F22 Oixlgh ejfleYolr] MR 1 FES S8
String queryString = c.getlastStep(:
ifguerySting.equalsignoreCase(text") {

String fullStep = c.getStep(:

String{] step = fullStep.sphit("/"):

queryStiing = step[step.length = 2]; }

/Al AER Sl opm=Zt HEN A
url, append({queryString + "="):
url.append(t.getvalue() + "&")

33 10. URL g &1g|&
Fig. 10. Algorithm for URL Conversion
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ol &3 27|08 QA5 xmi2xsd HF)AZ FAH
o At query A7) A& Y A7)0t} £ 27|08 &
3l 7)o 2o e 2 A AFYse V)5S
8 g}, xquery 9} tools 3 7] 2] = XQuery & ¢ & ito} 5}
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EE YAe J8L 3

52 ¥ APL &

N A APIS] T3 A4 G A thA), APIALS- o
2 7t3] Bk 29 119 A] H 2 WWrapperd 9] 23
AAZ 3 YA A7) &, 12 © 2 WSchemaManagerd
of 27)ut @] AR & whEolA 27|08 A8 TF
stk AR S 9ste]l XQI APL F9] 3l
WXQExpression & o] AA & F3to] A& F3px 1
A7}2 WXQSequenced &) M) 7} wo}A] w0 € u o} A
AXANE & &85t g 2t

720 BHE FFsId 700 JejRiE SES £ Xt el ML AFIOrE 3

[WWrapper wrapper = new Wwrapperimpt(:

[WSchem aManages sm = wiapper, gelSchem aManager().

Ism . createSchemalpubmad’, “ht:
R et olm i 9 & E 33

\CBi.rim i,

/A TFE G B8O SIDID|Eke] XML AZI0HE MaHE
lsm .refinaSchema("pubmed”.rule 10String(), “refinepubmed”);
YAHEAE Hol§ ST

(WXQExoression expr = wapoer, createboressiop():
IwxQ result = expr uteQuendauernyBu. toStringO}:

[while(result. pext()) |
System.out printin(*queryResult :

+ result. getString());
)

I3 1. #H APl ALZ of
Fig. 11. An Usage Example of the Wrapper API
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