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M otivation and Outline

e Flexibility of representatiom XML inducesmultiple possile
storagemappingganto relational/dojectback-ends.

e Mappingsusuallyhard-coded into storagesystemandnot
easilyaccessibleApplicationsthatneedaccesso storeddata

would benefitfrom transpareng

e Capturingldentity, StructureandOrder

e Using SchemagSchema-les€)TD, XML Schema)
e CommercialTools.

e MXM.
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\ | dentity, Structure and Order

Key/Foreignkey joinsto recorer documenstructure.

descendantd.evel numberto distinguishchildrenfrom

documentsStack-basegbins with interval inclusionto
recover structure(Timber).

DEWEY: Recordsatnodepathfrom thenodeto documentoot
(LDAP). Stack-basegbins with subting comparisonso
recover structure . Most completebut depend®n depthin

/ document.

KFO: Foreignkey in child element.ordinalvaluefor sibling order
(Edge,Attribute, Universal,LegoDB, commertal solutons).

INTERVAL: Recordssubteeateachnode.Includesintervals of

descendantocumentlD to distinguishnodesfrom different
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\ | dentity, Structure and Order: XRe /

Pat h[ pat hl D, pat hexp]

El ement [ docl D, pat hl D, start, end, i ndex, r ei ndex]
Attribute[docl D, pat hl D, start, end, val ue]

Text [ docl D, pat hl D, start, end, val ue]

e Pathstoredasa stringandsubsting matchingusedin joins.

e start andend recordregion of eachnodeto distinguish
betweersharedoaths.

e | ndex recordsdocumenbrderandr el ndex recordsreverse
documenbrder

e Reducesiumberof joins neededo recoser document
/ structue. UsesB+treesandRtrees. \
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4 Using mo:mBmm-

Generic Mappings. No schemgEdge,Attribute,Universal).
ElementandAttributerelations.

Fixed Mappings. DTD-driven(Basic,SharedHybrid). One
relationperelement.Variationsin inlining/outlining elements.

Flexible Mappings: Cost-basedtrat@y (LegoDB). Useslnlining,
Union Factorization, Repetition Merge, Wildcard rewritings
andUnions to options rewritings on XML Schema
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Commercial Tools

Useamappinglanguage.

Hard-codadefaultssuchasKFO for documensstructureand
attribute inlining.

IBM supportsstoringXML documentsn CLOBswith side
tablesto index structue.

IBM andOraclecanvalidatestoreddocumentsMicrosoft?

Tailoredto oneparticularsystem.Cannotbe usedfor other
relationalback-ends.
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IBM DB2 XML Extender

e Annotateasimplified XML Schemawith mapping
Information DAD definesRDB_Nodes.Usedfor publishing
andstorage Storedprocedures$o shreddxxShr edXM_( ) ,
andbuild documentslxx GenXM.( ) . Otherfunctions for
type corverson, retrieval with SpathandUpdat e( xnl obj
pat h, val ue).

e XML DTD repositay storesmetainformationon mappings
Userscanaccesshis tableto inserttheirown DTDs. DTDs
canbeusedto validateXML documents.
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<DAD>
<Xcol | ecti on>
<r oot _node>

</root nane>
</ Xcol | ecti on>
</ DAD>

-

IBM DB2 XML Extender

<el enent _node nanme="' PATI ENT" ’ >
<attribute node nanme=""I|DNum ' >
<RDB node>
<t abl e nane=""'Patient _tab ’'/>
<col um nane="'Patient _key '/>
<condi tion>I DNum > "635"</condi ti on>
</ RDB node>
</attribute node>
</ el enent node>




Microsoft SQL Server

3 publishing modes:RAW, AUTO andEXPLICIT.
3 storagesoluions: Edge, XSD andOpenXML.

AnnotatedschemasSD (successoto the XML-Data
Reduced XDR) schemalefinitionlanguage)implementedn
SQLXML whichincludesan XDR to XSD corvertertool.
Describegableandcolumnnames Containsembedde®&QL.
Usedbothfor publishingandfor storage.

OpenXML compilesXML documentsnto DOM. XPathused
to decomposelocumentsnto tables.

Select * from QpenXM_(@at, ‘/HL7/PATIENT , 1)
WTH (IDNumint G Na varchar (20)) \




\ Microsoft SQL Server /

<schema xmnl ns: xsd="http://ww. w3. or g/ XM_Schema"
xm ns: sql ="ur n: schemas- m crosoft: mappi ng- schema" >
<el enent nanme="PATI ENT" sql:rel ati on="Pati ents">
<conpl exType>
<sequence nane="PaNa">
<el ement nane="FaNa" sql:fiel d="Last Nane" type="string" />
<el enent nanme="G Na" sql:field="FirstNane" type="string" />
</ sequence>
<attribute name="IDNumt' sql:field="Patientl D' type="integer"/
</ conpl exType>
</ el enent >
<annot ati on>
<appi nf o>
<sqgl :rel ationship nanme="Pati ent OBX" parent="Patients"
par ent - key="Pat Key" chil d="0BX" chil d- key="0BXKey" />
</ appi nf 0>
</ annot ati on>

//Mwmo:m:mv \\\\
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40<mo_m©_mm- /

Oracle8i(1999)for XML publishing. Oracle9i(2001): XML
Parsers XSLT ProcessqQrXML SQL to generatelocuments.

New datatypes-foXML (XML Type)andfor logical pointers
(URI-Ref)-. Functionsto shreddocumentsnto tables.
Operatorsaassociatetio XML Type: Ext r act () evaluates
XPathexpressionexi st sNode() .

Oracle9iR2 introducedOracleXML DB. Mappingsare
sysem-or usergeneratedby annotatig an XML Schema).

SQLto generatelocumentsXM_ELEMENT,
XMLATTRI BUTES. Lazy materializatiorreadsDOM nodes
ondemandXPathoptimizedusingBtrees. \
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40<mo_m©__um-

Decl are doc varchar (5000) :=

‘ <schema>
<conpl exType nane = " PATI ENT"
xdb: SQLType = "0OBJ_T2">
<sequence>
<el ement nane "FaNa" type = "string"/>
<el ement nanme = "OBX" xdb: SQLType = "CLOB">
</ sequence>
</ conpl exType>
</ schenma>’

Begi n dbns_xnl schema. regi st er Schema(
“http://ww. oracle.conmi HL7. xsd’, doc) end;

-
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MXM: Goal and Design Choices

e Captureexisting XML-to-Relationalmappingsandexpress

themin adeclaratve language Make themaccessiblehrough

aninterfae. Do not hard-codalefaults.

e Map schema-lesdocumentsgdocumentsonformingtoaDTD

anddocumentzonformingto an XML Schema.

e OrthogonalDesign.Expressexisting mappingsandmore!
XML Syntax.Extensilde. Invertible?

/
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MXM: Architecture

MS

|

DTD or XML Schema

|

mapping
processing

|

mapping
repository

A

Y

creation

relational schema

RS

(relational schema)

XML
documents

A

Y

A

Y

loading
programs

XQUERY to SQL XML
translation applications
I RDB
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MXM: ExampleDTD

<! DOCTYPE addr essBook |

<! ELEMENT addr essBook addressBookCont ent >

<I ATTLI ST addressBook owner CDATA>

<I ENTI TY addr essBookContent (fnaneTel ephone)*>
<IENTITY fnanmeTel ephone (fnane,tel ephone)>

<I ELEMENT ful | nanme (#PCDATA) >

<I ELEMENT t el ephone (#PCDATA) >]>

o k
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\_umo_n: essBook[ addr essBook | NTERVAL, t ag, owner VAL]
ful I naneTabl e[ ful | nanme_| NTERVAL, t ag, f ul | name_VAL]
t el ephone[t el ephone | NTERVAL, t el ephone_VAL]

<XtoRMappingfrom="XS" to="RS1">
< StructMapwhichMap="IN TERVAL"/ >
<TableMap>
<tablewhichTable="RaddressBook®
<sourceNampzaddressBook/sourceNamz
</[table>
<tablewhichTable="fullnameTable™>
<sourceNamefullname</sourceNamg
</[table>
<tablewhichTable="telephone®>
<sourceNampetelephonel/sourceNamg
</[table>
</TableMap>
<CLOBMap>
</XtoRMapping>

-
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__<_X_<_‘

e get Struct Map()
| sl nl 1 ned( El emNane| At t Nane)
get Tabl eNanme( El emNane| At t Nane)
get CLOBNane( El emNane| At t Nane)
get Fi el ds( Tabl eNane)
get Fi el dType( Fi el dNane)

e Querydefaults(e.g.,get Def TabNam ng() ).

e Granularityof APl depend®n application(e.g.,returnall
mappinginformationrelatedto a particularelement).

-
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MXM: Implementation

|~ relationalschema | _ relational schema
L generation RS
I
MS M
repository - x =
M ! Y
SAX parser
XML - + .| [Ascil | [Ascl .| batch
document IMXM calls file file loading

=
MySQL
RDB

>

loading programs
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MXM: Extensions and Applications

e Extendmappingspecificatiorto otherbaclends(e.g.,LDAP,

natve systems).

In XML Schema).

e Implementmappingsontop of commerciakoluions.

testdifferentXML-to-relationalmappings

identify fragments of documentdo exchange.

e Incorporateconstrainton schemage.g.,cardinalityconstrairs

Tuning mappings. Modify declaratve mappingspecificatiorand

XML data exchange: Avoid building entireXML documentand

/
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