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IBM i Customers Buy These Values

Simplicity - Run the Business, not the Computer
Easy, cohesive, high-powered functions allow the customer to focus on the business, 
not the details of managing performance, storage, users, security and so on.
They bought the business solution, then realized the return on investment they get from 
the stability of the platform.

Integration - “It’s In There”
The customer bought the business solution they needed from an ISV, and all the rest of 
the function they need is in the operating system.
Database, Security Wizard, Web Server, Automated disk management, Multi-workload 
isolation and management, etc.

DB2 for i - My Data is My Business, and the Data is on i 
DB2 for i provides the same SQL function as other standard implementations.
DB2 for i is also the underlying mechanism for accessing most data on the platform, 
including the operating system itself.
DB2 for i also contains unique interfaces and functions which are imbedded deeply into 
key applications.



© 2011 IBM Corporation

IBM Power Systems

3

2008 2011 - 20xx2010

IBM i Roadmap

IBM i Next

6.1.1
10/09

…

� Clients requesting fewer operating system releases and longer support cycles
– Major release upgrades can be disruptive for a business

� Interim technology refreshes will provide new functions and I/O support 
– Simpler to install on a current release and less disruptive
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IBM i Investment Themes for 2011+

� Solutions enablement 
� Deliver high priority requirements for ISV solution integration
� Invest in language & database standards currency

� Resilient systems
� Simplify administration of PowerHA for mid-sized companies
� Continue storage area network integration

� Simplified management
� Integrate IBM i management tools end-to-end with virtual I/O server
� Automation

� Cloud computing 
� Provide Virtual Machine image management, mobility and automation
� Extend Storage virtualization features, such as thin provisioning
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DB2 Family

z/OS, IBM i, Linux/Unix/Windows (LUW)

Managing family compatibility
� Information  Management Architecture Board
� SQL Language Council

Selective technology sharing
� Designs, algorithms, and code

Two Types of Differences 
� Short term differences based on different 

release dates and different customer 
priorities

� Long term differences based on Operating 
System differences 
(isolated to database configuration, 
management, and utilities)  0
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25

z/OS 10.1 IBM i 7.1 LUW 9.7

1st 2nd 3rd
Order to Implement

Introducing Enhancements 
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DB2DB2

CREATE TABLE

High
Level
Language

Record Level Access

Structured Query Language (SQL)
Embedded Static, Dynamic
ODBC
JDBC
CLI
PHP

Command Language (CL)

One Database Management System with multiple interfaces

CRTPF

SELECT...
FROM...

Reminder - DB2 for i’s strength!

UPDATE...
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Enhancement 
Highlights
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DB2 i7.1 – XML Support

� Rich XML Support now available with DB2 
for i 
- XML data type stores documents supporting database 

operations 
- Decompose (shred) documents into relational columns  
- Generate XML documents from existing relational data with 

publishing functions

� OmniFind Text Search Server provides 
support for searching XML documents
– Search elements of an XML document (e.g., customer name 

= Smith)
– SQL statements use OmniFind to search the XML 

documents
– Available with IBM i for no additional charge

� Strategic replacement for XML Extenders 
Program Product  

6/10/111357456

5/27/112468123

Purchase 
Order

DateCustomer #PO #

~
XML

~

~
XML

~
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XML Data Type
� New XML data type

– Support XML values up to 2 GB
– Type can be used for column, parameter, and 

host variable values

� XML Schema-based validation supported
INSERT INTO reservations(resdoc) 
VALUES(XMLVALIDATE(

XMLPARSE(DOCUMENT                                      

GET_XML_FILE('/dir1/r6.xml')) 
ACCORDING TO XMLSCHEMA 
ID mylib.resschema) )

� XML File Reference variables enable 
simple  export XML documents to IFS 

CREATE TABLE
reservations 

(  resID  INTEGER 
GENERATED 
ALWAYS 
AS IDENTITY,

resDoc XML )

DB2

<booking unitCharge="50" units="2" 
currency="USD" 
status="confirmed“ />

<item>
<room hotelName="White Palace" 

type="suite" 
bookedFrom="2011-05-25" 
bookedTo="2011-05-29“ /> 

D MY_XMLFILE   S      SQLTYPE(XML_CLOB_FILE)
/free  

MY_XMLFILE_NAME= '/out1.xml';
MY_XMLFILE_NL = 9;
MY_XMLFILE_FO = SQFCRT;
exec sql SELECT resDOC INTO :MY_XMLFILE

FROM reservations WHERE resID=1;
/end-free
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Integrated XML Utilities

Converts XML value into Character/LOB dataXMLSERIALIZE

Built-in Functions:

Complete the registration of XML Schema(s) within DB2 XSRXSR_COMPLETE

Remove a registered XML Schema documentXSR_REMOVE

Decompose an XML document into specified DB2 objects using 
annotated decomposition

XDBDECOMPXML

Merge an XML Schema within an existing XML SchemaXSR_ADDSCHEMADOC

System Stored Procedures (SYSPROC library):

Convert XML data into other XML, HTML, and plain text formats 
using the XSLT processor (requires 5733-XT2)

XSLTRANSFORM

Validates XML value against an XML schemaXMLVALIDATE

Returns the contents of an IFS file or source physical file member as 
a LOB Locator value (requires Commitment Control)

GET_XML_FILE

Add an XML Schema document into the DB2 XML Schema 
Repository (XSR) for Validation / Decomposition

XSR_REGISTER

Parses Character/LOB data to produce XML value XMLPARSE
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SQL XML Publishing Functions

Returns XML value with single text node that contains value of argument XMLTEXT

Returns an XML sequence that contains an item for each non-value in set 
of XML values

XMLAGG

Returns XML value with a single document node containing one top-level 
element node from a group of rows

XMLGROUP 

Returns XML value with a single document node containing one top-level 
element node 

XMLROW

Returns XML value with a single processing instruction node XMLPI

Returns XML value with a single document node and zero or more nodes 
as its children 

XMLDOCUMENT

Returns XML value that represents an XML element XMLELEMENT

Returns XML value with a single comment node from a stringXMLCOMMENT

Returns XML sequence that contains an attribute node for each non-null 
argument 

XMLATTRIBUTES

Returns the declaration of one or more XML namespaces XMLNAMESPACES

Returns XML value that represents a forest (sequence) of XML elements 
that all share a specific pattern 

XMLFOREST

Returns XML value that represents a forest of XML elements generated by 
concatenating a variable number of arguments 

XMLCONCAT
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DB2 i7.1 – Field Procedures

� Field Procedures
– Register a program that is called 

whenever a table column is read 
or written

– Allows control of both ‘at rest’
and viewed data 

� Column Level Encryption
– Extension of field procedures
– Allows for transparent (no application 

changes) encryption of a specific column in 
a database table accessed through SQL or 
native

– Solutions from tool providers including 
Patrick Townsend, Linoma Software & 
nuBridges supply encryption algorithms

$%@^IowaAmesSmithCasey

*&^%$*MinnesotaMinneapolisJonesMegan

Credit 
Card#

StateCityLast 
Name

First 
Name
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DB2 i7.1 – Application Development

� Merge
– Single SQL statement that controls whether 

new records for a table are inserted or 
updated

– Replaces complex 
INSERT/UPDATE/DELETE programming

� Array support
– Define arrays (e.g. A[10] )with SQL PL language

� Global Variables
– Define globally scoped SQL language variables for 

wider application view and usage

MERGE INTO prod_sum as A                                              

USING (SELECT prod_no, sum(amount) 
sum from order_detail GROUP BY prod_no) 
as N                                  

ON A. prod_no = N. prod_no

WHEN MATCHED THEN UPDATE SET 
A.tot_amt = A.tot_amt + N.sum

WHEN NOT MATCHED THEN INSERT 
(prod_no,tot_amt) values(N.prod_no, 
N.sum)
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DB2 i7.1 – Application Development…

� Result Sets support for RPG and COBOL 
– Allows dynamical result sets generated by stored 

procedures to be read by RPG and COBOL 
programs

� Three part alias
– Specify database name along with schema 

and table
– Saves CONNECTing to database first
– Can wrap in an ALIAS to hide changes from 

application

� Large schema names
– 128 character schema names now supported
– Simplifies porting, provides more flexibility

CONNECT TO mydb;

SELECT * 

FROM myschema.mytable;

SELECT *

FROM mydb.myschema.mytable;
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DB2 i7.1 – Application Development…

� Expressions in procedure calls
– Use derivations as parameter values into 

stored procedure calls

� CREATE or REPLACE
– On a create, if the DB2 object exists, replace it 

(preserving characteristics)

� New functions
– Websphere MQ series functions

• Better integration with MQ messages

– BITxxx
• BITAND, BITOR…

CALL PROC1(a+1)

CALL PROC2(UPPER(p1))

Allows an easy way to send, 
read, and receive Websphere
MQ messages in an SQL 
statement.
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Journal
Receivers

TJJPeeters

MNGLevi

MNGPappas

KSRGarcia

MNGBernard

KSRRossi

PART_TYPENAME

Russo

����������	�
 �
JOB#1: 
UPDATE parts
SET part_qty = 25
WHERE part_id=‘W12’

X

PARTS 

Journal Entry

JOB#2:
SELECT part_id
FROM parts
WHERE part_type

IN(‘KSR’,’MNG’)
USE CURRENTLY COMMITTED K01649

M22125

M11240

S55124

T53220

W1250

PART_IDPART_QTY

25

Reader

Locks

� Concurrent Access Resolution behavior controllable at different 
levels

– System-wide: SQL_CONCURRENT_ACCESS_RESOLUTION QAQQINI option
– Program-level: CONACC pre-compiler option
– Connection-level property/attribute

• IBM i Access middleware:  ADO.NET, JDBC, ODBC, OLE DB
• SQL CLI & Native JDBC Driver

– Statement-level
• USE CURRENTLY COMMITTED 
• WAIT FOR OUTCOME
• SKIP LOCKED DATA (added in 6.1)

DB2 Concurrent Access Resolution
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DB2 i performance - solid state disks (SSDs)

� SSD can improve performance for some DB2 objects
– Large amount of random data access and…
– Data that is read many times, but written less frequently

� DB2 interfaces allow a user to indicate an SSD media 
preference on table, index, physical file, and logical file

– SQL: UNIT SSD clause for object and partition
• CREATE/ALTER TABLE
• CREATE INDEX

– CL: UNIT(*SSD) parameter
• CRTPF, CRTLF, and CRTSRCPF
• CHGPF, CHGLF, and CHGSRCPF

– Also available to 5.4 and 6.1 via PTFs

� ALTER and CHGPF/LF interfaces support 
asynchronous movement of data and indexes

� Key DB2 7.1 Addition - New random and sequential 
statistics for tables and indexes

•*http://www.ibmsystemsmagpowersystemsibmidigital.com/nxtbooks/ibmsystemsmag/ibmsystems_power_200909/index.php#/16
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DB2 i7.1 Performance - SQE adaptive query processing

� Real-time self-learning query optimization
– Enables query plan to be changed while query is 

running
– Plan adjustments & query restart completely 

transparent to the application

� Intelligent monitor agents automatically assigned 
to each query by SQE

– Monitoring starts after 2 seconds
– Periodically polling measures progress against 

estimates and other plan assumptions

� Real-time plan adjustments can include
– Change in join order
– Utilization of a new index
– Star join (LPG) algorithm

No user 
interaction is 

required!
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DB2 i7.1 Performance - SQE indexing advancements

� Query Optimizer awareness of SQL 
Select/Omit Indexes

– Use ‘sparse’ and ‘derived’ indexes for query plans
– Improve performance and save storage

� Encoded Vector Index (EVI) aggregate 
support

– Leverage advanced EVI indexes for aggregate 
processing

– Maintained summaries!

EVIs are maintained as the 
underlying table is modified!

EVIs are maintained as the 
underlying table is modified!

CREATE INDEX cust_ix1
ON customers(cust_id)
WHERE activeCust=’Y’

CREATE ENCODED VECTOR INDEX 
idx2
ON sales(territory)
INCLUDE 
(SUM(saleamt + promoamt), 
COUNT(*))
.
.
.

SELECT territory, 
SUM(saleamt+promoamt) FROM 
sales

GROUP by territory
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� Identify tables or indexes that the database should  
keep in memory

– Brought in/verified in whenever SQE accesses the table or 
index

– Target performance critical use tables/indexes
– Can specify a separate memory pool for object

� DB2 interfaces
– CHGPF …KEEPINMEM(*YES)
– CHGLF …KEEPINMEM(*YES)
– QAQQINI parm MEMORY_POOL_PREFERENCE

DB2 i7.1 Performance - In-Memory Database Enablement
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DB2 for i7.1 Performance - Additional Enhancements

� SQE support for native logical files
– Advanced SQE query optimizer now 

supports native logical files in ‘FROM’
clause

– Closes last big SQE gap for SQL queries

� Inline User-Defined Function rewrite
– Dramatic performance improvements for ‘simple’

UDFs

� Override reuse record processing for large 
data loads

– OVRDBF … REUSEDLT(*NO) for faster 
Inserts/Writes

SELECT * 
FROM MyLogical
Where…

CREATE FUNCTION Total
(base int, bonus int)
returns int
LANGUAGE SQL 
RETURN base+bonus;
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OmniFind Text Search Server for DB2 for i

� NO CHARGE offering (5733-OMF) 

� Originally released after GA of IBM i 6.1
– Common DB2 Family text search support 
– Supports text columns and text documents 

(XML, PDF, DOC, PPT, HTML …)
– High-speed, advanced linguistic searches via 

built-in function CONTAINS and SCORE

SELECT name, price FROM books WHERE
CONTAINS (description, 

‘”fairy tale” AND “snow white”’) =1

� OmniFind i7.1 Enhancements
– Enhanced XML search support
– Enhanced Index Save / Restore capabilities
– Graphical text index management

OmniFind Text Search Server
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UI enhancements
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DB2 i7.1 GUI - System i Navigator Enhancement

� On Demand Performance Center
– Database monitor

• Client register filters
• Initial allocation

– Authority changes
– Show Statements

• Save statements
• Work Statement With Variables

– Run SQL Scripts – Visual Explain Options
– SQL Details for a Job

• Result set information
• Start database monitor 

– Index Advisor enhancements  
• MTI information
• First Advised 

� Health Center
– SQL0901 Logger
– Random and Sequential I/O Counts

� Database Management 
– Support for new Database 

Features
• XML , Schema Repository (XSR)
• Global Variables
• Array Types
• Field Procedures
• 3-part alias

• Enable constraints without checking

– Support for Omnifind
– Generate SQL - GRANTs
– Progress Status Monitors

• Reorganize status enhancements
• Index build status
• Text Search Index build status
• ALTER TABLE status 

– New *SSD and In Memory info
– Object list enhancements
– Save folder contents
– Large list performance
– Long schema name
– Last build info in 

SYSPARTITIONINDEXSTAT
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� New folder in 7.1
� Table Reorganizatoins

consolidated
� Index Builds and Table Alters 

allow you to watch the 
operation’s progress and 
better anticipate how much is 
left

DB2 i7.1 GUI - Status of Long Running Operations
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DB2 Web Query enhancements
Make Better Business Decisions and Improve Customer Service

� Support for IBM i 7.1

� New Version (1.1.2)
– Available at no charge  if current on SW Maintenance
– Security, performance, usability enhancements

� New functions for IBM i 5.4, 6.1 and 7.1
– Meta data security and password control
– Simplified object distribution
– Performance and usability/functional enhancements
– Additional application or data source support

� DB2 Web Query supports querying XML documents
– Combine DB2 XML Support with Omnifind text search

� InfoAssist Report Authoring GUI
– New Ribbon based WYSIWYG authoring tool
– Develop Rich Internet Application Dashboards

� Oracle JD Edwards Adapter
– Seamless integration with World and Enterprise One

� Application Integration Toolkits
– Integration of Web Query functions into existing applications DB2 Web Query provides an integrated 

Query/400 replacement product with Business 
Intelligence extensions that offer rich 
functionality and breakthrough performance
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V7R1 Recent Additions
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DB2 i7.1 Post - CONNECT BY- Simpler recursive query

� CONNECT BY query support
– Alternative recursive query 

specification popularized by 
Oracle

– Augments the existing ‘WITH’
recursive query support

– Ideal for BOM generation
– Implicitly handles ‘runaway’ cyclic 

recursion

SELECT CONNECT_BY_ROOT deptname as 
root, deptname
FROM department 
START WITH deptno in ('B01', 'C01', 'D01', 
'E01')
CONNECT BY PRIOR deptno=admrdept
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CONNECT BY – Simplification of Hierarchical queries

WITH emp_list (level, empid, name) AS 
SELECT 1, empid, name  FROM emp

WHERE name = 'Carfino‘
UNION ALL

SELECT o.level+1, next_layer.empid, next_layer.name
FROM emp as next_layer, emp_list o
WHERE o.empid = next_layer.mgrid )

SELECT level, name FROM emp_list

Olson

CarfinoLester

Davis Payne

Lohaus

Brookins

Horton

Bullard

Settles

…

SELECT LEVEL, name 
FROM emp

START WITH name = 'Carfino'
CONNECT BY mgrid = PRIOR 
empid

< ORDER SIBLINGS  BY   name   >

RCTE
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OmniFind Text Search Server

DB2 i7.1 Post - Extending Omnifind

Omnifind improvements

� Search more than DB2 table columns
- Supports indexing and searching of IFS 
stream files and spool files 
- Creates text indexes
- Interface via new SQL procedures 

� Health checker
� Improved restart capability
� New procedure interfaces to verify 
configurations

Example: set up a text search collection for all spool 
files in output queue NTL/MYOUTQ and all IFS 
stream files in /home/text_docs.

CALL SYSTS_CRTCOL(‘ nick789’);
CALL nick789.ADD_SPLF_OBJECT_SET(' NTL', 
'MYOUTQ');
CALL
nick789.ADD_IFS_STMF_OBJECT_SET ('/home/text
_docs');
CALL nick789.UPDATE;

CALL nick789.SEARCH(‘big bad wolf');
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DB2 i7.1 Post – Application Development

� Additional parameter marker support 
– LAND/LOR/XOR/TRANSLATE functions

� XML Decomposition Ordering
– Order XML to relational processing 

(shredding) to honor RI relationships

� Allow references to IASP and *SYSBAS
– Within the same SQL function

� Return ROW_COUNT for more statements
– CREATE TABLE AS…
– GLOBAL TEMPORARY TABLE

� Filter performance monitor by SQLCODE
– Great for application debugging

PREPARE s1 FROM ‘SELECT 
LAND(c2,?,?,?), LOR(c2,?,?,?), 
XOR(c2,?,?,?) FROM t1’

CREATE TABLE QuarterlySales as 
(SELECT * FROM PRODLIB.SALES
WHERE MONTH(S_DATE) =  

MONTH(CURRENT DATE))
WITH DATA;

GET DIAGNOSTICS rowCount = 
ROW_COUNT;
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DB2 i7.1 Post – Performance

� Improved direct code generation for SQL
– Simple arithmetic statements in SQL procedures and 

functions generated as direct operations 

� Additional index advise information
– Programmatic procedure interfaces

• INDEX_ADVICE(), REMOVE_INDEXES(), 
ACT_ON_INDEX_ADVICE()

– Additional information on temporary index (MTI) usage

� Performance monitoring filter enhancements
– User and group profiles
– Client IP address(es)

� Preserve SQE plan cache size across IPLs
– Lessens startup overhead 

� Improved record lock performance
– Substantial improvement when a large number of 

locks is involved in a transaction

SET v1 = v1 + <int lit>
SET v2 = v2 - <int lit>
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DB2 i7.1 Post – Other

� And Numerous other smaller enhancements!
– Several have been brought back to earlier release (6.1)
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Publications
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IBM i is now on developerWorks!!

ibm.com/developerworks
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Introducing: 

developerWorks for IBM i!
IBM i technology information wiki 
� Launched as part of the dW “i zone” in April, 2011

Wiki URL: www.ibm.com/developerworks/ibmi/techupdates
DB2 URL: www.ibm.com/developerworks/ibmi/techupdates/db2

� Centralized location for communicating 
DB2 for i enhancements made in 
between major IBM i releases

� Organized by subject matter and category 
of enhancement

� Notify me of Page Changes option

� comment or recommend specific pages

� Info Center remains the site for technical 
documentation, however, sometimes the 
information will appear on dW first
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On the Web

developerWorksDB2 URL:
� www.ibm.com/developerworks/ibmi/techupdates/db2
DB2 for i Home Page
� http://www.ibm.com/systems/i/software/db2/
System i Advantages 
� http://www-1.ibm.com/systems/i/advantages/
System i Access 
� http://www.ibm.com/systems/i/access/
DB2 for i Java
� http://www.ibm.com/systems/i/software/db2/javadb2.html
Education and Publications
� http://www.ibm.com/systems/i/  - Click on Education 
� http://publib.boulder.ibm.com/iseries/
Newsgroups and Forums
� comp.databases.ibm-db2
� comp.sys.ibm.as400.misc groups
Questions can be sent to:
� rchudb@us.ibm.com
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Thank you!
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