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Agenda
Introduction
Two approaches for app development
pureXMLTM demos

db2vps application demo (pureXML comparison)

Java 
Ruby on Rails

Ruby on Rails basics
Starter toolkit for DB2 on Rails
Demo

PHP
PHP basics
ZendCore for IBM
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Introduction
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Introduction
IBM Toronto Laboratory

Largest software facility in Canada
2,500 developers, engineers, 
architects
3rd largest in IBM Software Group
Founder of CAS – CASCON
Products:

DB2 (Distributed platforms)
Websphere tools
Rational Developer for Web/Java
Tivoli Intelligent Orchestrator
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Two approaches
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IBM is the main 
commercial contributor 
of Linux and donated  
500 software patents

Open operating 
system Linux

IBM contributed significantly 
to the J2EE specification. 
WAS-CE is free (though not 
open)

Application server J2EE / (WAS-CE)

IBM led or co-led the 
creation of SOAP, WSDL, 
UDDI,  WS-Security, 
BPEL4WS …

Open integration 
of applications Web Services

IBM donated $40M of 
initial technology

Open Integrated 
development 
environment

Eclipse

Free development platforms

IBM donated Cloudscape = 
Apache Derby. DB2 Express-C 
is free (though not open)

Open Data Server
Apache Derby / 

(DB2 Express-C)

Development 
platforms…

All FREE!!!
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Web 2.0 Languages:  PHP & Ruby on Rails

Zendcore for IBM
Environment ready for developing with PHP and DB2 Express-C: FREE!
http://www.ibm.com/software/data/info/zendcore

Startup Toolkit for DB2 on Rails
Environment ready for developing with Ruby, Rails and DB2 Express-C:  FREE!
http://www.alphaworks.ibm.com/tech/db2onrails
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Application Development Freedom
Ruby on Rails
C/C++ (ODBC and Static SQL)
JDBC and SQLJ
Borland
PHP
Perl
.Net languages
OLE-DB
ADO
Web Services
SQL
MS Office: Excel, Access, Word
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pureXMLTM Demos
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Why use XML with Databases?

Managing large volumes of XML data is a DB problem!
Efficient Search & Retrieval of XML
Persistency, Recovery, Transactions, ACID
Performance, Scalability
…all the same reasons as for relational data!

Integration
Integrate new XML data with existing relational data
Publish (relational) data as XML
Database support for web applications, SOA, web services (SOAP)
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XML Databases

XML-enabled Databases
The core data model is not XML (but e.g. relational)
Mapping between XML data model and DB's data

model is required, or XML is stored as text
E.g.: DB2 XML Extender (V7, V8)

Native XML Databases
Use the hierarchical XML data model to store and

process XML internally
No mapping, no storage as text
Storage format = processing format
E.g.: DB2 9
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XML-Enabled Databases: Two Main Options

XML
DOC

Extract 
selected

elements/attr.

Side Tables

CLOB/Varchar

XML DOC

XML DOC

XML DOC

XML
DOC

Varchar or clob
column

Fixed 
Mapping

Shredder

(regular tables for
faster lookup)

(regular relational
tables)

"Decomposition"

Shredding
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Native XML Storage

Must store XML in parsed hierarchical format 
(similar to the DOM representation of the XML infoset)

create table dept (deptID char(8),…, deptdoc xml);

Relational columns
are stored in relational
format (tables)

XML columns are
stored natively

XML stored in UTF8
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DB2 with
XML Support

SQL Person… "I see a 
world class RDBMS that 

also supports XML"

XML Person… “I see a world 
class XML repository that also 

supports SQL"

XML integrated in all facets of DB2!

New XML applications benefit from:
• Ability to seamlessly leverage relational investment
• Proven Infrastructure that provides enterprise-class capabilities

XML in DB2 9
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XML in DB2

"Feels" relational and/or XML
Both SQL flavor and fully XML flavor
XML *is* DB2 internals - XML Extender becomes one with the data 
engine

SERVER

CLIENT SQL/X

XQuery
DB2 
Engine

XML
Interface

Relational
Interface Relational

XML

DB2 Storage:

DB2 Client /
Customer Client 
Application
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Reduce Code Complexity with DB2 9
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Make Changes Easily with DB2 9

<DEPARTMENT  deptid="15" deptname="Sales">
<EMPLOYEE>

<EMPNO>10</EMPNO>
<FIRSTNAME>CHRISTINE</FIRSTNAME>
<LASTNAME>SMITH</LASTNAME>
<PHONE>408-463-4963</PHONE>
<PHONE>415-010-1234</PHONE>
<SALARY>52750.00</SALARY>

</EMPLOYEE>
<EMPLOYEE>

<EMPNO>27</EMPNO>
<FIRSTNAME>MICHAEL</FIRSTNAME>
<LASTNAME>THOMPSON</LASTNAME>
<PHONE>406-463-1234</PHONE>
<SALARY>41250.00</SALARY>

</EMPLOYEE>
</DEPARTMENT>

Phone
EMPNO PHONE

27 406-463-1234
10 415-010-1234
10 408-463-4963

Requires:
• Normalization of existing data !
• Modification of the mapping
• Change of applications 

Costly!

Department
DEPTID DEPTNAME

15 Sales
Employee
DEPTID EMPNO FIRSTNAME LASTNAME PHONE SALARY

15 27 MICHAEL THOMPSON 406-463-1234 41250
15 10 CHRISTINE SMITH 408-463-4963 52750
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DB2 9: Early adopter feedback

5 min.1 weekAdd field to schema

20 sec - 10 min24 - 36 hrsQueries

35  100Relative lines of I/O code
(65% reduction)

30 min.CLOB: 8 hrs
Shred: 2 hrs

Development of
search & retrieval business 
processes

With DB2 9 With relational DBTask

Proto-type results using DB2 9 based SOA solution
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What industry experts are saying about DB2 9 XML 
Technology?

“…this leaves Oracle and Sybase …well behind the curve, with Microsoft and the 
others more or less out of sight.”

Philip Howard, Bloor Research, The Register 

"You want to be able to take those data-centric things in XML and put them into a 
database without a loss of fidelity, and this is one area where IBM is going further 
than Oracle and Microsoft." 

Peter O’Kelley Burton Group, Internet News

“… enable users to work with both types of data via SQL or Xquery requests. It 
could also open up the the world of database applications to developers and ISVs 
with experience in other data types and applications.”

Barbara Darrow, CRN
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Selected Partners enabling XML based solutions for DB2 9

JustSystem
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db2vps Demo

Automobile manufacturing company system 
Intranet employee portal
Internet e-commerce
Administration for different departments of the company)
Used for OLTP demos with DB2, and pureXML demos

Built using:
J2EE, WAS 6.0, DB2 Express-C 9, SLES 10
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db2vps Demo
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db2vps Demo
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db2vps Demo
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db2vps Demo
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db2vps Demo
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db2vps Demo
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db2vps Demo
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Table definitions with XML columns

create table items (
id          int primary key not null, 
brandname varchar(30), 
itemname varchar(30), 
sku int, 
srp decimal(7,2), 
comments    xml

);

create table clients(
id          int primary key not null, 
name        varchar(50), 
status      varchar(10), 
contact     xml

);
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Contents of D:\Raul directory with XML documents
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Insert & Import of XML data

INSERT INTO clients VALUES (77, 'John Smith', 'Gold', 

'<addr>111 Main St., Dallas, TX, 00112</addr>') ;

IMPORT FROM "D:\Raul\clients.del" of del xml from "D:\Raul" 

INSERT INTO ARFCHONG.CLIENTS (ID, NAME, STATUS, 
CONTACT);

IMPORT FROM "D:\Raul\items.del" of del xml from "D:\Raul" 

INSERT INTO ARFCHONG.ITEMS (ID, BRANDNAME, 
ITEMNAME, SKU, SRP, COMMENTS);
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<dept bldg=“101”>
<employee id=“901”>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=“902”>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>

/
/dept
/dept/employee
/dept/employee/@id
/dept/employee/name
/dept/employee/phone
/dept/employee/office
(...)
Each node has a path

XPath

dept

name

employee

phoneid=901

John Doe

office

408-555-1212 344

name

employee

phoneid=902

Peter Pan

office

408-555-9918 216

XML Query Language
Subset of XQuery & SQL/XML
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XPath:
Simple XPath Expressions

Use fully qualified paths to specify elements/attributes
“@” is used to specify an attribute
use “text()” to specify the text node under an element

Peter Pan
John Doe

/dept/employee/name/text()

<name>Peter Pan</name>
<name>John Doe</name>

/dept/employee/name

901
902

/dept/employee/@id

101/dept/@bldg

ResultXPath

<dept bldg=“101”>
<employee id=“901”>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=“902”>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>



IBM Software Group | DB2 Information Management Software 

36

XPath:
Wildcards

* matches any tag name 
// is the “descendent-or-self” wildcard

<phone>408 555 1212</phone>
<phone>408 555 9918</phone>

/dept//phone

Peter Pan
John Doe

//name/text()

901
902

/dept/*/@id

John Doe
408 555 1212
344
Peter Pan
408 555 9918
216

/dept/employee/*/text()

ResultXPath

<dept bldg=“101”>
<employee id=“901”>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=“902”>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>
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XPath:
Predicates

Predicates are enclosed in square brackets […]
Can have multiple predicates in one Xpath
Positional predicates: [n] selects the n-th child

902/dept/employee[2]/@id

901
902

//employee[office=“344” OR office=“216”]/@id

<name>John Doe</name>/dept[@bldg=“101”]/employee[office >“300”]/name

<name>Peter Pan</name>/dept/employee[@id=“902”]/name

ResultXPath

<dept bldg=“101”>
<employee id=“901”>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=“902”>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>
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XPath:
The Parent Axis

Current context:   “.”
Parent context:   “..”

<office>344</office>/dept/employee[office > “300”]/office

<name>Peter Pan</name>/dept/employee/name[../@id=“902”]

101/dept/employee/name[.=“John Doe”]/../../@bldg

101/dept/employee[name=“John Doe”]/../@bldg

<office>344</office>/dept/employee/office[.>“300”]

ResultXPath

<dept bldg=“101”>
<employee id=“901”>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=“902”>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>
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What is XQuery?

XQuery 1.0 & XPath 2.0 Data Model

XQuery

www.w3.org/TR/XQuery-operators/

www.w3.org/TR/query-datamodel/

Expressions

Functions & Operators

XPath 2.0XML
Schema

www.w3.org/TR/XQuery & SQL/XML

www.w3.org/
TR/xpath20/

www.w3.org/
XML/Schema

A query language designed for XML data…



IBM Software Group | DB2 Information Management Software 

40

FLWOR and PATH expressions
Like SELECT-FROM-WHERE expression in SQL an XQuery FLWOR 
expression may contain several clauses that begin with certain keywords.

for
let
where
order
Return

A Path expression in XQuery consists of a series of “steps” separated by 
slash characters
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XQuery: The FLWOR Expression 

FOR:  iterates through a sequence, bind variable to items

LET:   binds a variable to a sequence

WHERE:   eliminates items of the iteration 

ORDER:    reorders items of the iteration

RETURN:  constructs query results

create table dept(deptID char(8),deptdoc xml);

xquery
for $d in db2-fn:xmlcolumn('dept.deptdoc')/dept
let $emp := $d//employee/name
where $d/@bldg > 95        
order by $d/@bldg
return

<EmpList> 
{$d/@bldg, $emp}
</EmpList>

<dept bldg=101>
<employee id=901>

<name>John Doe</name>
<phone>408 555 1212</phone>
<office>344</office>

</employee>
<employee id=902>

<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>

</employee>
</dept>

Input:
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Query DB2 XML Data with SQL
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Two Worlds

XQuery
Standard

SQL/XML
Standards
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What you can and can’t do with SQL

Plain SQL statements enable you to retrieve full XML documents
But you can’t specify XML-based query predicates and you can’t retrieve partial 
XML documents or specific element values from an XML document
You can’t join, aggregate or order by fragments of XML documents using plain 
SQL

You need to use SQL with XML extensions, (SQL/XML),XQUERY, or a 
combination of both
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SQL/XML queries
SQL/XML is designed to bridge between the SQL and XML worlds.

Part of the SQL standard includes specifications for embedding XQuery or XPath
expressions within SQL statements

XPATH is a language for navigating XML documents to find elements or 
attributes

XQuery includes support for XPATH
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New SQL/XML Functions in SQL 2006
XMLPARSE

parses character/BLOB data, produces XML value 

XMLSERIALIZE
converts an XML value into character/BLOB data

XMLVALIDATE
validates XML value against an XML schema and type-annotates the XML value

XMLEXISTS
determines if an XQuery returns a results (i.e. a sequence of one or more items)

XMLQUERY
executes an XQuery and returns the result sequence

XMLTABLE
executes an XQuery, returns the result sequence as a relational table (if possible)

XMLCAST
cast to or from an XML type
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Restricting results based on XML element values

SQL programmers often write queries that restrict the rows returned from a 
table.

Example:
SELECT lastname FROM db2admin.clients WHERE age > 45

But what if you want to restrict your search based on some condition that 
applies to data in a XML column?
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XMLExists function

Enables you to navigate to an element within your XML document and 
test for a specific condition.

When specified as part of a WHERE clause, XMLExists restricts the 
returned results to only those rows that contain an XML document with 
the specific XML element value.
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• Restricts results based on an XML element value

select name from clients
where xmlexists('$c/Client/Address[zip="95116"]'
passing clients.contact as "c")

Demo 1

xmlexists function
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Restricting results based on an XML element value
Retrieves information in the “name” column of the “ clients “ table.

select name from clients
where xmlexists('$c/Client/Address[zip="95116"]'
passing clients.contact as "c")
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Restricting results based on an XML element value
The WHERE clause invokes the XMLExists function, specifying 

the XPath expression that prompts DB2 to navigate
to the “zip” element and check for a value of 95116

select name from clients
where xmlexists('$c/Client/Address[zip="95116"]'
passing clients.contact as "c")
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Restricting results based on an XML element value

The “$c/Client/Address” clause indicates the path
in the XML document hierarchy

where DB2 can locate the “Zip” element

Demo 1Demo 1

select name from clients
where xmlexists('$c/Client/Address[zip="95116"]'
passing clients.contact as "c")
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xmlquery function

Retrieve one or more element values from our XML document

select xmlquery('$c/Client/email'
passing contact as "c")
from clients
where status = 'Gold'

Demo 2
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XMLQuery function

select xmlquery('$c/Client/email'
passing contact as "c")
from clients
where status = 'Gold'

The first line specifies return valuesThe first line specifies return values
For the For the ““emailemail”” subsub--element of the rootelement of the root

““ClientClient”” elementelement..
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XMLQuery function

select xmlquery('$c/Client/email'
passing contact as "c")
from clients
where status = 'Gold'

The second and third lines indicate where DB2The second and third lines indicate where DB2
can find can find tistis informationinformation
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XMLQuery function

select xmlquery('$c/Client/email'
passing contact as "c")
from clients
where status = 'Gold'

The The fouthfouth line qualifies your query to indicateline qualifies your query to indicate
your only interested your only interested 

in email address of Gold Customersin email address of Gold Customers

Demo 2Demo 2
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XMLTABLE Function: From XML to Relational
Retrieving multiple XML element values

Generates tabular output from data stored in XML columns ( Relational 
view of XML data)

Also includes clauses to map to XML data into result set columns of SQL 
data types
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select t.comment#,i.itemname,t.customerID,Message
from items i,
xmltable('$c/Comments/Comment' passing i.comments as "c"

columns Comment# integer path 'CommentID',
CustomerID integer path 'CustomerID',
Message varchar(100) path 'Message') as t

xmltable function: From XML to Relational

Demo 3
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select t.comment#,i.itemname,t.customerID,Message
from items i,
xmltable('$c/Comments/Comment' passing i.comments as "c"

columns Comment# integer path 'CommentID',
CustomerID integer path 'CustomerID',
Message varchar(100) path 'Message') as t

Columns included in your result setColumns included in your result set
Columns surrounded by Columns surrounded by ““ marks and prefixed withmarks and prefixed with

““tt”” variable are XMLvariable are XML
Element valuesElement values
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Third line invokes Third line invokes XMLTableXMLTable functionfunction
to specify the DB2 XMLto specify the DB2 XML

column containing the targetcolumn containing the target

select t.comment#,i.itemname,t.customerID,Message
from items i,
xmltable('$c/Comments/Comment' passing i.comments as "c"

columns Comment# integer path 'CommentID',
CustomerID integer path 'CustomerID',
Message varchar(100) path 'Message') as t
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The “columns” clause, spanning lines 4 to 6, identifies
the specific XML elements that will be mapped to output 

columns in the SQL result set., specified on line 1

Demo 3Demo 3

select t.comment#,i.itemname,t.customerID,Message
from items i,
xmltable('$c/Comments/Comment' passing i.comments as "c"

columns Comment# integer path 'CommentID',
CustomerID integer path 'CustomerID',
Message varchar(100) path 'Message') as t
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Retrieving XML data using “for” and “return” clauses of XQuery

Select name, xmlquery(‘for $e in $c/Client/email[1] return $e’
Passing contact as “c”)
From clients
Where status = ‘Gold’
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Select name, xmlquery(‘for $e in $c/Client/email[1] return $e’
Passing contact as “c”)
From clients
Where status = ‘Gold’

The first line specifies that the customer names and output from the
XMLQuery function will be included in the result set.



IBM Software Group | DB2 Information Management Software 

64

Select name, xmlquery(‘for $e in $c/Client/email[1] return $e’
Passing contact as “c”)
From clients
Where status = ‘Gold’

The second line indicates the the first “email” sub-element 
of the “Client” element is to be returned
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Select name, xmlquery(‘for $e in $c/Client/email[1] return $e’
Passing contact as “c”)
From clients
Where status = ‘Gold’

The third line identifies the source of 
our XML data, contact column)
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Select name, xmlquery(‘for $e in $c/Client/email[1] return $e’
Passing contact as “c”)
From clients
Where status = ‘Gold’

Line 4 tells us that this column
is in the “ clients” table.

Demo 4Demo 4
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Retrieving and transforming XML into HTML

select xmlquery('for $e in $c/Client/email[1]/text()
return <p>{$e}</p>'
Passing contact as "c")
From clients
Where status = 'Gold'
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xmlelement function: From Relational to XML

select 
xmlelement (name "item",itemname),
xmlelement (name "id", id),
xmlelement (name "brand",brandname),
xmlelement (name "sku",sku)

from items
where srp < 100
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Sample Output
<item>

<id>4272</id>
<brand>Classy</brand>
<sku>981140</sku>

</item>
…
<item>

<id>1193</id>
<brand>Natural</brand
<sku>557813</sku>

</item>
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Review: XMLTABLE vs XMLELEMENT

XML

Relational

XMLELEMENT function XMLTABLE function
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XQuery
XQuery supports path expressions to navigate XML hierarchical structure

XQuery supports both typed and untyped data

XQuery lacks null values because XML documents omit missing or 
unknown data

XQuery returns sequences of XML data
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Simple XQuery to return customer contact data

db2-fn:xmlcolumn is a function with a parameter that identifies the table 
name and column name of an XML column.

Xquery db2-fn:xmlcolumn(‘CLIENTS.CONTACT’)

Demo 5Demo 5



IBM Software Group | DB2 Information Management Software 

74

FLWOR expression to retrieve client fax data

xquery
for $y in db2-fn:xmlcolumn(‘CLIENTS.CONTACT’)/Client/fax
return $y

<fax>4081112222</fax>
<fax>5559998888</fax>

Demo 6Demo 6
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FLWOR expression to retrieve complex XML type

xquery
for $y in db2-fn:xmlcolumn(‘CLIENTS.CONTACT’)/Client/Address
return $y

Demo 7Demo 7
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Path expression with additional filtering predicate

xquery
Db2-fn:xmlcolumn(‘CLIENTS.CONTACT’)/Client/Address[zip=“95116”]

Demo 8Demo 8
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Querying DB2 Xml data and returning results as HTML

xquery
<ul> {
for $y in db2-fn:xmlcolumn(‘CLIENTS.CONTACT’)/Client/Address
order by $y/zip
return <li>{$y}</li>
}</ul> 

Demo 9Demo 9
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Sample HTML
<ul>
<li>
<address>

<street>9407 Los Gatos Blvd.</street>
<city>Los Gatos</city>
<state>ca</state>
<zip>95302</zip>

</address>
</li>
<Address>
<street>4209 El Camino Real</street>

<city>Mountain View</city>
<state>CA</state>
<zip>95302</zip>

</address>
</li>
…
</ul>
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XQueries with embedded SQL
db2-fn:sqlquery

A function which executes an SQL query and returns only the selected 
data
The SQL Query passed to db2-fn:sqlquery must return XML data
This XML data can then be further processed by XQuery
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Embedded SQL within XQuery

xquery
for $y in
db2-fn:sqlquery(‘select comments from items where srp > 100’)/Comments/Comment
where $y/ResponseRequested=‘Yes’
return (
<action>

{$y/ProductID
$y/CustomerID
$y/Message}

</action>
)

Demo 10Demo 10
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Joins with SQL/XML

select u.unitID
from dept d, unit u
where XMLEXISTS (‘$e//employee[name = $m]’

passing d.deptdoc as “e”, u.manager as “m”)

create table dept (unitID char(8), deptdoc xml)

create table unit (unitID char(8) primary key not null,
name    char(20),
manager varchar(20),
...

)

select u.unitID
from dept d, unit u
where u.manager = XMLCAST(XMLQUERY(‘$e//employee/name ‘

passing d.deptdoc as “e”) as char(20))
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Joins with SQL/XML & Xquery

select XMLQUERY (‘$d/dept/employee’ passing d.deptdoc as “d”)
from dept d, project p
where XMLEXISTS (‘$e/dept[@deptID=$p/project/deptID] ‘

passing d.deptdoc as “e”, p.projectDoc as “p”)

create table dept (unitID char(8), deptdoc xml)

create table project(projectDoc xml)

XQUERY
for $dept in db2-fn:xmlcolumn(“DEPT.DEPTDOC”)/dept

for $proj in db2-fn:xmlcolumn(“PROJECT.PROJECTDOC”)/project
where $dept/@deptID = $proj/deptID
return $dept/employee

With SQL/XML:

Equivalent with Xquery:
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Update and Delete XML Data operations
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Update and Delete Operations
Update and Delete XML Data in one of two ways

SQL UPDATE and DELETE Statements
Stored Procedure

DB2XMLFUNCTIONS.XMLUPDATE

Occur at the Document level
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Update Example
update clients set contact=(
xmlparse(document
‘<Client> 
<Address>

<street>5401 Julio ave.</street>
<city>San Jose</city>
<state>CA</state>
<zip>95116</zip>

</Address>
<phone>

<work>4084633000</work>
<home>4081111111</home>
<cell>4082222222</cell>

</phone>
<fax>4087776666</fax>

<email>newemail@someplace.com</email>
</Client>'))     
where id = 3227
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XML Indexes
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XML Indexing Examples
create unique index idx1 on customer(info) 
generate key using 
xmlpattern '/customerinfo/@Cid' 
as sql double;

create index idx2 on customer(info) 
generate key using 
xmlpattern '/customerinfo/name' 
as sql varchar(40);

<customerinfo Cid="1004">
<name>Matt Foreman</name>
<addr country="Canada">

<street>1596 Baseline</street>
<city>Toronto</city>
<state>Ontario</state>
<pcode>M3Z-5H9</pcode>

</addr>
<phone type="work">905-555-4789</phone>
<phone type="home">416-555-3376</phone>
<assistant>

<name>Peter Smith</name>
<phone type="home">416-555-3426</phone>

</assistant>
</customerinfo>

create index idx3 on customer(info) 
generate key using 
xmlpattern '//name' 
as sql varchar(40);

create table customer( info XML);

Matthias Nicola, IBM SVL
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XML Indexing Examples
create unique index idx1 on customer(info) 
generate key using 
xmlpattern '/customerinfo/@Cid' 
as sql double;

create index idx2 on customer(info) 
generate key using 
xmlpattern '/customerinfo/name' 
as sql varchar(40);

<customerinfo Cid="1004">
<name>Matt Foreman</name>
<addr country="Canada">

<street>1596 Baseline</street>
<city>Toronto</city>
<state>Ontario</state>
<pcode>M3Z-5H9</pcode>

</addr>
<phone type="work">905-555-4789</phone>
<phone type="home">416-555-3376</phone>
<assistant>

<name>Peter Smith</name>
<phone type="home">416-555-3426</phone>

</assistant>
</customerinfo>

create index idx3 on customer(info) 
generate key using 
xmlpattern '//name' 
as sql varchar(40);

create table customer( info XML);

create index idx4 on customer(info) 
generate key using 
xmlpattern '//text()' 
as sql varchar(40);

Don’t index everything!
Too expensive for 

insert, update, delete !

Matthias Nicola, IBM SVL
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Java
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IBM DB2 Driver for JDBC (aka JCC Driver)
Java driver optimized for all DB2 servers

DB2 for i5/OS (a.k.a iSeries or AS/400)
DB2 for zOS (v8)
DB2 for Linux, UNIX, Windows

Single driver can be used in type 2 and type 4 modes
db2jcc.jar (com.ibm.db2.jcc)
Type 2 (Requires a DB2 client)
Type 4 (Pure Java client, no need for a DB2 client)

db2jcc.jar is included in: 
DB2 client
DB2 Runtime Client
IBM DB2 Driver for JDBC and SQLJ
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Basics

Can use the DB2 Developer Workbench (DWB)
Based on Eclipse

Use Java Perspective (Create a new project)

For the Java project, add external JARs and class folders to 
the build path:

db2jcc.jar

db2jcc_javax.jar

db2jcc_license_cu.jar. 
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Basics
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Database connection
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Inserting XML data from a file
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Inserting XML data from a character string
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Retrieving full XML documents with SQL
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Retrieving part of XML document with SQL/XML
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Retrieving part of XML document with SQL/XML
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Retrieving part of XML document with XQuery
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Update/delete part of XML document
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SQL PL Stored procedures
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Ruby on Rails
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What is Ruby on Rails?

Ruby: Object oriented language
Invented by Yukihiro Matsumoto (“Matz”) - 1995

Rails: Web Framework created using Ruby

Creates database backed web-based applications

Agile Software Development

Hot new technology
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Ruby on Rails (RoR) highlights

Rails based on MVC (Model, View, Controller) architecture

Convention over configuration

Easy to perform testing

In development, ships with a Ruby web server WEBrick

Popular IDE: RadRail
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TPC Index http://www.tiobe.com/tpci.htm



IBM Software Group | DB2 Information Management Software 

106

Job market (Source: indeed.com)
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Is Ruby on Rails the next Java?
Some of the most respected Java and 
PHP people think so

Similar demographic as PHP but much 
faster adoption curve

PHP community is trying to respond 
with their own MVC frameworks but 
most PHP programmers are not 
embracing MVC

Enterprise qualities (MVC) but several 
orders of magnitude more productive 
than Java

All-in-one framework: no assembly 
required, batteries included
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Productivity… just an example

Credit: Java code by: Peter Szinek, MSc
http://www.rubyrailways.com
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Ruby utilities RI: Ruby Interactive

IRB: Interactive Ruby Shell

RubyGems
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Startup Toolkit for DB2 on Rails

Integrated installer that creates a complete DB2 Ruby on Rails 
development environment on a Windows PC. 

Source code available to do your own builds on other platforms

Version 2.1 available on IBM alphaWorks 
http://www.alphaworks.ibm.com/tech/db2onrails

Helps you install Ruby 1.8.4 and Rails 1.1.6, DB2 Express – C 9 
(includes pureXML support)

IBM developed DB2 Ruby driver and DB2 Rails Adapter
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Ruby on Rails 
Demo 

(Aurora)
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“Wouldn’t it be nice to give the business users the 
power to create departmental applications quickly, 
with secured data, and which are easily 
deployable?”
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Click to edit Master title style
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Web based application builder

Allow the business user to:
Create departmental applications
IT manage data securely
Deploy over the web
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Aurora Facts

Created with Ruby on Rails and DB2

Developed in 10 weeks 

Developed by 3 programmers who had never 
seen Ruby on Rails or DB2 previously
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Ruby on Rails 
Lab
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Ruby on Rails Lab

1. Create 3 databases (For development, test, production)

2. rails softdir (softdir directory will be created)

3. Edit …softdir\config\database.yml
This file has info for connecting to DB2 databases

4. Start the built-in Web Server:
cd …softdir\script\
ruby server

5. Start a browser and redirect to http://localhost:3000/
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Ruby on Rails Lab
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Ruby on Rails Lab

6. Create the MODEL for the “projects” table
cd C:\softdir\script 
ruby generate model Project

7. Edit C:\softdir\db\migrate\001_create_projects.rb to add table DDL

8. Run the “migration” (Build the table from Rails)
rake migrate

9. Check in DB2 Control Center the table(s) created
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Ruby on Rails Lab
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Ruby on Rails Lab

10.Create the user interface
• cd C:\softdir\script 
• ruby generate scaffold Project Admin
• scaffolding creates basic code to support create, update, delete (CRUD) operations 

on the model.
• http://localhost:3000/admin 

shows the interface where you can add, edit, and remove records 
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PHP
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What is PHP?

PHP is an open source, platform independent scripting language that is designed for 
web application development

Originally created by Rasmus Lerdorf in 1995
Set of Perl scripts for tracking accesses to his online resume
Original name was 'Personal Home Page Tools‘

PHP 3.0 was a completed rewrite in 1997

Number of PHP developers has been growing ever since

It is one of the most widely deployed web languages in the world today .

Oh yes, PHP means (PHP Hypertext Preprocessor) 

PHP is the most popular Web language in the world today:
70%  of the UNIX-based, Apache Web platform market… 40% + of the overall market
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Why PHP is popular ?

Rapid, iterative development 
cycles with a low learning curve

Easily integrated into 
heterogeneous 

environments/systems

Robust, high-performance & 
scalable; stable & secure

Proven through 
widespread deployment; 

vibrant community
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PHP Usage Continues to Expand

TIOBE Programming Community 
Index for February 2006

http://www.tiobe.com/tpci.htm

Netcraft – PHP usage

http://www.php.net/usage.php
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PHP – 10 years and just getting started !!
First and Foremost 

a simple programming language for the web
a server-side scripting language (simplified development & deployment)
– Rapid iterative development

evolving – alternative to J2EE and .NET on the web
– Object oriented language features
– UNICODE support
– Web Services / XML
– abstract database interfaces (PDO)
– Frameworks – PHP Collaboration project

– http://www.zend.com/php_collaboration_project

Well established community
– Core language developers – 10s
– Language extension developers – 100s
– Professionals – 1000+ (Zend Certified Engineers)
– Casual – 1 million +
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PHP - Key driver of LAMP Stack
LAMP – Technical 

Linux, Apache HTTP Server, MySQL, PHP/Perl/Python
Open Source web technology stack

Often available on ISPs for reasonable monthly fees
Pure open source software components

LAMP – Business (Appealing on many levels)
1. Rapid iterative development
2. Low cost of software acquisition
3. Scalable and robust scalable LAMP solutions requires significant investment

PHP Concerns (CTOs)
Lack of Professional level PHP developer skills 

Good software design skills are still important for large projects

Considerable investment in .NET or J2EE already
Many enterprises are not comfortable with MySQL
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PHP – Getting Started
welcome.php

URL: 
http://localhost/welcome.php?first=Grant&last=Hutchison

Output:

<?php
$name = $_GET["first"] . ' ' . $_GET["last"];
?>

<h1>Hello <?php echo($name); ?></h1>
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DB2 Connection options for PHP

No single abstract data access interface
ODBC/JDBC

PHP Drivers for DB2
Recommended one:

Extension for DB2 (ibm_db2)
New Object Oriented database abstraction layer

PHP Data Objects (PDO)
PDO_ODBC – Can be used with DB2 and other databases

PHP drivers are offered under open-source licenses
http://www.php.net



IBM Software Group | DB2 Information Management Software 

131

PHP extension for DB2 (ibm_db2)
Available from the PECL repository under the Apache 2.0 License

Developed and supported by IBM
Full featured support for stored procedures and LOBs
Fast, optimized for DB2
Works with both PHP 4 and PHP 5
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Connecting with PHP Data Object (PDO)

Standard data access interface for PHP
Fast, light weight, and object oriented
PDO_ODBC uses DB2 libraries for native access
Standard database API for multiple database servers
Built into PHP 5.1
http://pecl.php.net/package/pdo
http://pecl.php.net/package/PDO_ODBC
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Connecting to an uncatalogued database

$host = 'localhost';

$port = 50000;

$DSN = "DRIVER={IBM DB2 ODBC DRIVER};PORT=$port;

HOSTNAME=$host;DATABASE=$database;PROTOCOL=TCPIP;

USER=$user;PWD=$password";

ibm_db2
$uconn = db2_connect($DSN, null, null);

PDO_ODBC
try {

$uconn = new PDO("odbc:$DSN", null, null);

}

catch (PDOException $e) { print $e->errmsg(); }
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Your first ibm_db2 application

<?php

$sql = "SELECT name, breed FROM ANIMALS 

WHERE weight < ?";

$conn = db2_connect($database, $user, $password);

$stmt = db2_prepare($conn, $sql);

$res = db2_execute($stmt, array(10));

while ($row = db2_fetch_assoc($stmt)) {

print "{$row['NAME']} is a {$row['BREED']}.\n";

}

?>
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Configuring PHP for ibm_db2

Modify php.ini (Linux / UNIX):
extension=ibm_db2.so
ibm_db2.instance_name=db2inst1

Modify php.ini (Windows):
extension=php_ibm_db2.dll

Or Check out Zend Core for IBM
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What is Zend Core?

Free download:
http://ibm.com/software/data/info/zendcore/

Zend Core is:
A seamless out-of-the-box supported PHP 
development and production environment

For:

Business-critical web applications 
Delivering:

Reliability, Productivity and Flexibility
needed for running PHP applications
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Zend Core for IBM

Everything you need
Installs

DB2 and IDS client
Apache HTTP Server ( optional )
PHP 5.1.4
Popular PHP extensions including
– ibm_db2
– PDO_INFORMIX
– Many more…

DB2 Express-C server, IBM Cloudscape server ( optional )
Documentation – complete PHP manual
Sample applications for DB2

Easy to use and configure PHP environment
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Zend Core Management & Control
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Zend Core PHP Configuration
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Zend Core Remote Debug & Benchmark


