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XML Characteristic sXML Characteristic s
Self-desc rib ing
Complex data

Trees, recursive, graph
Structured Data: highly regular, homogeneous structures
Semi-structured Data: heterogeneous, sparse data
Markup Data: documents/content markup

Document ordering 
Schema/ Type system

Schema-less
Optional Schema: semi-structured, structured

Extensib le
Annotations, multip le schemas (late binding)
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XML ScenariosXML Scenarios

Document Management
Office XML Documents
Data/view separation
Documents, style sheets, transforms

Data Exchange
Business to business (B2B), business to consumer 
(B2C), application to application (A2A)
XML is ubiquitous, extensib le, p latform independent 
transport format

Messaging
Simple Object Access Protocol (SOAP)

Mid-Tier Collaboration
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Business to business (B2B), business to consumer 
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Messaging
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Transport, Store, and Query XML dataTransport, Store, and Query XML data
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RDBM S XML ScenariosRDBM S XML Scenarios

relational Û XML mapping
XML Publishing and shredding
Relational fidelity
Limited support for semi-structured data
No full XML document storage

Document order not preserved
Recursive schemas not supported

Limited XML query capabilities

Native XML storage
Documents are preserved
XML Query to unlock information in XML
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Storing XML natively in RDBM SStoring XML natively in RDBM S

In BLO B/CLOB
Textual fidelity
No parsing, no well-formedness check
No integrated Querying, maybe fulltext search

As SQ L-2003 standard XML type
Infoset fidelity
XML document or fragment
Will be based on XQuery data model in SQL-
200n
Will a llow to be constra ined by XML Schemas
Different ways to physically store type
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ÖApp logicÖ(Recursive query)Recursion

ÖApp logicNot First Cla ssOrder preservation

Ba se64ÖLimited to 8KB³ Unstructured ´ Data

ÖFTS,IFilterNot First Cla ss: FTSMark-up Data

ÖApp logicNot First Cla ssSemi-structured Data

ÖApp logicNot First Cla ss: PK-FK 
with cascading delete

Hierarchical 
Structured Data

ÖApp logicÖFlat Structured Data

XMLBLOB/  
CLOB

Relational (w/o BLOB, 
CLOB, XML)

BLOB, CLOB, XML or 
Relational?
BLOB, CLOB, XML or 
Relational?
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SQ L Server 2005 XML 
Architecture
SQ L Server 2005 XML 
Architecture

XML ParserXML Parser
XMLXML

ValidationValidation

XML XML datatypedatatype

(binary XML)(binary XML)

SchemaSchema
CollectionCollection

XMLXML RelationalRelational

XML SchemataXML Schemata

OpenXMLOpenXML/nodes()/nodes()

FOR XML with FOR XML with 
TYPE directiveTYPE directive

RowsetsRowsets

query()query()

modify()modify()
Node Node 
TableTable

PATH PATH 
Index Index 

PROP PROP 
Index Index 

VALUE VALUE 
Index Index 

PRIMARYPRIMARY
XML INDEXXML INDEX

query()query()

XQuery in SQL Server 2005
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Native SQL type (SQL-2003 standard)
Use for column, variable or parameter

CREA TE TABLE doc s (id INT PRIMARY KEY, 
xDoc XML NO T NULL)

Store un-typed or typed XML instances
Well-formed and validation checks
Methods on XML data type: 

query(), value(), exist(), modify(), nodes()

XML instances stored as LOB (2GB) 
Effic ient b inary representation

Native SQL type (SQL-2003 standard)
Use for column, variable or parameter

CREA TE TABLE doc s (id INT PRIMARY KEY, 
xDoc XML NO T NULL)

Store un-typed or typed XML instances
Well-formed and validation checks
Methods on XML data type: 

query(), value(), exist(), modify(), nodes()

XML instances stored as LOB (2GB) 
Effic ient b inary representation

XML Store
XML Data Type
XML Store
XML Data Type
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XML Schema SupportXML Schema Support

XML Schema (W3C standard)
Rich mechanism for type definitions and 
validation constra ints
Can be used to constra in XML documents

Benefits of typed data 
Guarantees shape of data
Allows storage and query optimizations

XML type system
Store XML schemas in system meta-data

XML Schema (W3C standard)
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validation constra ints
Can be used to constra in XML documents
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Guarantees shape of data
Allows storage and query optimizations

XML type system
Store XML schemas in system meta-data
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Native XML Store
XML Index
Native XML Store
XML Index

Create XML index on XML column
CREA TE PRIMARY XML INDEX idx_1 ON doc s (xDoc)

Creates secondary indexes on tags, values, 
paths
Speeds up queries

Re sults can be served directly from index
Entire query is optimized

Same award winning cost based optimizer

Indexes are used as available
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XQuery: query XML documents and data
Standard s-based: W3C working draft

In document 123, return section heading of 
section 3 and later
SELEC T id, xDoc.query('

for $s in 
/doc[@id = 123]// sec[@num >= 3]

return <topic>{data($s/heading)}</topic>
')                  

FROM doc s

XQuery: query XML documents and data
Standard s-based: W3C working draft

In document 123, return section heading of 
section 3 and later
SELEC T id, xDoc.query('

for $s in 
/doc[@id = 123]// sec[@num >= 3]

return <topic>{data($s/heading)}</topic>
')                  

FROM doc s

XML QueryXML Query
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XQuery FeaturesXQuery Features

FLWOR: FOR /  LET /  WHERE /  ORDER BY/  
RETURN 
Inc ludes XPath 2.0 (/doc[@id = 123])
Element constructors (<topic>)
Order-preserving operators:

Input order: FLWR
Document order: Path expressions

Statically typed:
Ea rly detection of errors
Better performance

Strong typing with schema, weak typing without 
schema
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Strong typing with schema, weak typing without 
schema
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XML Type SystemXML Type System

Assoc iate XML namespace with 
Schema collection
CREA TE XML SCHEMA COLLEC TION S1 A S 
'<xs:schema
targetNameSpace="http://www.ms.com/xdb" 
…/>

�

)

Assoc iate Schema Collection with 
XML type
DECLARE @x  XML(S1) or XML(CONTEN T S1)

Only Documents are allowed
DECLARE @x  XML(DOCUMENT S1)

Assoc iate XML namespace with 
Schema collection
CREA TE XML SCHEMA COLLEC TION S1 A S 

�

<xs:schema
targetNameSpace="http://www.ms.com/xdb" 
…/>

�

)

Assoc iate Schema Collection with 
XML type
DECLARE @x  XML(S1) or XML(CONTEN T S1)

Only Documents are allowed
DECLARE @x  XML(DOCUMENT S1)
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Insert, update, & delete XQuery 
extensions
XML sub-tree modification:

Add or delete XML sub-trees
Update values

Add a new section after section 1:
UPDA TE doc s SET xDoc.modify('insert
<section num=''2''>

<heading>Background</heading>
</ section>
after (/doc/ section[@num=1])[1]')

Insert, update, & delete XQuery 
extensions
XML sub-tree modification:

Add or delete XML sub-trees
Update values

Add a new section after section 1:
UPDA TE doc s SET xDoc.modify('insert
<section num=''2''>

<heading>Background</heading>
</ section>
after (/doc/ section[@num=1])[1]')

XML Data ModificationXML Data Modification
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Outlook to SQ L-200n StandardOutlook to SQ L-200n Standard
Adds Schema support

Ta rget namespace uri/ location hint or SQL identifier 
based
ISVALID predicate
XML datatypes:

XML(DOCUMENT)
XML(CONTENT)
XML(SEQUENC E)
XML(CONTENT(ANY)), XML(CONTENT(UNTYPED))
XML(CONTENT(XMLSCHEMA ID “CustomerSC”  ELEM ENT 
"purchaseOrder"))
Also on DOCUMENT

XMLCAST
Between XML
Between XML and SQL types
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Outlook to SQ L-200n StandardOutlook to SQ L-200n Standard

Adds XQUERY
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Outlook to SQ L-200n StandardOutlook to SQ L-200n Standard
Adds XMLTABLE shredder (like SQL Server’ s OpenXML)
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Top-Level XQueryTop-Level XQuery
Operate on collections instead on instances
See relational data as XML

Example (pseudo-syntax):
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Additional resourcesAdditional resources

SQ L Server webpage (white papers etc): 
http://msdn.mic rosoft.com/ sql
Newsgroup:
news:mic rosoft.public .sq lserver.xml
My Email: mrys@mic rosoft.com
My Blog (demo scripts):
http://www.sq ljunkies.com/weblog/mrys
Chapter � XQuery and Relational Database 
Systems�  in � XQuery From the Experts�  (ed. 
Howard Katz, published by Addison-Wesley) 

SQ L Server webpage (white papers etc): 
http://msdn.mic rosoft.com/ sql
Newsgroup:
news:mic rosoft.public .sq lserver.xml
My Email: mrys@mic rosoft.com
My Blog (demo scripts):
http://www.sq ljunkies.com/weblog/mrys
Chapter � XQuery and Relational Database 
Systems�  in � XQuery From the Experts�  (ed. 
Howard Katz, published by Addison-Wesley) 


