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Agenda

 What is on offer
 What is needed

 Application development support
 XML support
 Application development support (again)

 DB2 Extenders
 Developers W orkbench
 Where to get more info
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What is on offer 

 DB2 Family of products
 DB2 Enterprise Server
 DB2 Workgroup Server
 DB2 Express
 DB2 Express-C

• Linux 32 and 64-bit, 2.6 kernel
• ……

 DB2 Express-C Ð Production ready !
 Free
 Download
 Develop
 Deploy
 Distribute*
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DB2 Express-C 

 Restrictions
 Maximum of 2 dual core CPUs
 Maximum addressable memory of 4Gb

 Not included
 Replication
 High Availability
 Spatial Extender Client and Samples
 …..

 What is included
 pureXML
 ……
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DB2 Application Development Support

 Developer W orkbench replaces the Development Center  
 Comparable functionality that is now eclipse-based

• Explore database schema
• Build, debug, test and deploy:

− Stored procedures (SQL or Java)
− Functions
− SQL Statements
− XQuery
− XML Schema

• Supports all DB2 family servers
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DB2 Application Development Support

 Database access from
 C/C++
 Java
 PHP
 Perl
 Python
 Ruby
 .NET
 ….
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DB2 XML Support

 Why is XML  important ?
 Google search for: 

• "Why is XML important"  - 94,000,000 results
• "What is the meaning of life" - 87,500,000 results

 It’s how much of the data is transferred between applications
• "XML offers an effective way of defining standards for data transfer 

across applications" and "XML offers the ability for applications to 
identify the content of the data, which enables an application to 
alter functional capabilities depending on the data" from Oak Ridge 
National Laboratory, US Department of Energy
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DB2 XML Support

 Where is it used ?
 Everywhere 

• Banking
• Financial Markets
• Insurance
• Chemical & Petroleum
• Healthcare
• Life Sciences
• Retail
• Electronics
• Automotive
• Telecoms
• Cross Industry
• ……
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DB2 XML Support Ð Problems with XML  in a traditional RDBMS

 XML is hierarchical Ð RDBS is table/row based
 Different ways of looking at the data

• Network/hierarchical databases pre-date relational
• RDBMS developed to ease/simplify DB Admin

 The problem is how to store and query hierarchical/network/
tree structures in RDBMS

 Store as "BLOBs"
 Shred
 Store in separate network/XML database
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DB2 XML Support Ð Problems with XML  in a traditional RDBMS

 Traditional "solutions" to XML  storage:
 Store as BLOBs
 Shred
 Store outside the RDBMS
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DB2 XML Support Ð Problems with XML  in a traditional RDBMS

 Store as BLOBs/V ARCHARs
 Fast write/recover of the full 

document
 Difficult to look inside the 

XML document
 Difficult/impossible to 

correctly index
 May be OK for "Document 

Centric" applications where 
there is little or no need to 
look inside the XML

XML
DOC

Extract 
selected

elements/attr.

Side Tables

XML DOC

XML DOC

XML DOC

Varchar or CLOB
columnRegular tables for

faster lookup
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DB2 XML Support Ð Problems with XML  in a traditional RDBMS

 Shred
 Split the XML document into a 

series of tables
 Very slow insert of large 

documents
 Problems reconstructing the 

document
 Problems when XML schema 

gets extended
 Very difficult to maintain
 Complicates applications
 May be OK for "Data Centric" 

applications with small/simple 
XML schemas

XML
DOC

Fixed 
Mapping

Shredder

Regular 
relational 

tables

 Shredding
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DB2 XML Support Ð Problems with XML  in a traditional RDBMS

 Store outside the RDBMS
 Difficult to administer 2 databases

• Backup/restore
• Transactions

 Complex architecture
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DB2 XML Solution

 Native XML  hierarchical storage
 No shredding, no CLOBs, no BLOBs
 XML parsed and stored for optimised query

• IBM's version of open-source Xerces
 Advantages

 Optimised for XPATH and XQuery processing
• Parsed once "on the way in"

 Fully integrated XML and relational processing
• Transactions/backup restore

 Schema flexibility
• Schema changes don’t force unload/reload
• Multiple schemas allowed per XML column

 Can be correctly indexed
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DB2 XML Solution

DB2 SERVERCLIENT

SQL
Relational
Interface

XML
Interface

 

XQuery
Custom/Data 
Management

 Client access
 Can access SQL and XML data through the SQL interface
 Can access SQL and XML data through XQuery interface
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DB2 XML Solution Ð SQL  access

 Traditional SQL  query
 Use the SQL/XML standard functions to query RDBMS data and return 

as XML or XML fragments
 XMLELEMENT()

• returns an XML element
 XMLATTRIBUTE()

• used with XMLELEMENT to add an attribute
 XMLNAMESPACE()

• provides XML namespace declarations
 XMLAGG()

• group a set of XML rows
 XMLSERIALIZE()

• convert XML to a string value
 etc
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DB2 XML Solution Ð SQL  access

 Traditional SQL  query
 XMLROW()

• Publish rows as a sequence of elements
 XMLGROUP()

• Publish table as a document
 XSLTransform()

• Extensible Style Sheet Language Transform
 Trigger support

 XML must be well formed but you control validation
 Sub-document update
 Replication
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Using SQL/XML  publishing functions

Dept_list
<Department name="Accounting">
     <Emp HIDRDATE=“04/30/2000”>Mary Smith</Emp> 
     <Emp HIREDATE=“08/24/1995”>Bob Walker</Emp>
</Department>
<Department name="Shipping">
   <Emp HIREDATE=“06/10/1979”>John Brown</Emp> 
   <Emp HIREDATE=“10/05/2004”>Jane Parker</Emp>
</Department>

Employees
SELECT XMLElement
                     (NAME "Department",
                             XMLAttributes ( e.workdept AS "name" ),
                             XMLAgg(XMLElement(NAME ”Emp”, 
                                               XMLAttributes(e.hiredate), e.name))
                     ) AS “Dept_list"
FROM  employees e
GROUP BY dept ;

NAME WORKDEPT HIREDATE

Mary 
Smith

Accounting 04/30/2000

John 
Brown

Shipping 06/10/1979

Jane 
Parker

Shipping 10/05/2004

Bob 
Walker

Accounting 08/24/1995
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DB2 XML Solution Ð XQuery access

 Can now write XQuery queries to access XML  and SQL  data
 FLWOR Expressions

• For
• Let
• Where
• Order by
• Return

xquery 
for $c in db2-fn:xmlcolumn(
 “customer.info")/customer
where $c/addr/@country= "United States"
order by $c/name ascending
return
   <address >
      {$c/name, $c/addr/street,
             $c/addr/city, $c/addr/pcode-zip}
 </address>

<address>
  <name>Fatma Özcan</name> 
  <street>650 Harry Road </street> 
  <city>San Jose </city> 
  <pcode-zip>95120</pcode-zip> 
  </address>
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DB2 XML Solution Ð XQuery access

 XML values can be joined

 XQuery can be embedded in SQL

select deptID,xmlquery('for $d in $doc/dept 
          where $d/@bldg = 101
          return $d/name' passing doc as "doc")
 from dept
 where deptID <> "PR27";
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DB2 XML Solution Ð XQuery access

 XQuery results can be presented as a table

SELECT X.* from 
XMLTABLE ('for $c in db2-fn:xmlcolumn("PORDERS.PO")/customer
   where $c/@type = "Japan" return $c'
COLUMNS  Name VARCHAR(30) PATH 'if (name) then name else "N/A"',
 Zip  XML BY REF  PATH 'for $z in zip return $z'
   ) AS X
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DB2 XML Indexing

 Big problem in traditional RDBMS
 One row in a table - one entry in an index

 With XML  data you need [0 É n] index entries per XML  
document in a row

 DB2 pureXML can do this
 XPATH expressions used to define index entries

create table t1 (docID int, XMLDoc xml);

create index AgeIndex on t1(XMLDoc)
     generate key using xmlpattern '/Person/Age'
     as sql varchar(10);

create index AgeUnitIndex on t1(XMLDoc)
     generate key using xmlpattern '//Age@unit'
     as sql varchar(16);
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DB2 XML Shredding

 XML documents can be shredded
 May still want to shred
 Done through annotated schemas
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DB2 9: Early Adopter Feedback

Task with relational 
server

with DB2 9 
pureXML

Development of
search & retrieval 
business processes

CLOB: 8 hrs
Shred: 2 hrs

30 min.

Relative lines of I/O code
(65% reduction)

100 35

Add field to schema 1 week 5 min.

Queries 24 - 36 hrs 20 sec - 10 min

Query non-shredded 
XML element

1 week ! day

Business Benefits
 Quickly create customized products that customers want

 Expected to process five times more business  
 Fast, easy access to richer product & client information

Proto-type results using DB2 9 based SOA solution
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DB2 V9 Applications

 DB2 pureXML allows more application code to be pushed back to 
the server

 Surrounding languages may be different (Java, XQuery, JavaScript, 
PHP, etc) but the language used to traverse the XML document is the 
same (XPath)

 Even though legacy data is relational it can be transformed and 
combined with XML

 In Web-oriented architectures data needs to be serialized across 
different application layers

 If the data is passed as XML them XML based technologies like XPath, 
DOM and XQuery can be used to manipulate the data

 Applications based on Web-oriented architectures can reduce code 
complexity by using the XML data model

 XML is the "glue" that holds these architectures together, DP2 V9 with 
its pureXML technology, is an ideal sink/source for that data

Programming with XML for DB2, Hardeep Singh, http://www.ibm.com/
developerworks/db2/library/techarticle
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DB2 Extenders

 DB2 Spatial
 DB2 Spatial Extender implements types and functions defined by ISO 

SQL/MM and Open GeoSpatial Consortium (OGC)
• Includes functions to present GIS data in GML

 DB2 NSE (Net Search Extender)
 Text search functions
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Developer W orkbench

 Eclipse based tool to:
 Create, view and edit database objects
 Explore and edit data
 Visually build SQL and XQuery statements
 Develop and deploy stored procedures, user defined functions, 

routines and scripts
 Debug SQL and Java stored procedures
 Develop queries and routines for XML data
 and more
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DB2 Version 9

 DB2 9 for Linux UNIX and Windows
 http://www-306.ibm.com/software/data/db2/9/

 DB2 Developer Works
 http://www.ibm.com/developerworks/wikis/display/db2xml/Home

 DB2 Developer Workbench
 http://www-306.ibm.com/software/data/db2/ad/dwb.html


