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What is DB2?
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What is DB2?
DB2 is a Relational Database
Management System (DBMS)

Database 
Management

- security, integrity,
recovery, etc.

Relational
Model

- data in tables

SQL Language
- define, access,

& control
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DB2 Relational DBMS

CUST_NBR CUST_NAME CUST_REGION CUST_CREDIT

239 TOTALLY WIRED NE A
376 BRIKS NW AAA
921 BALLOONS, ETC. SW AAA
631 GREAT WORKS SW A
227 GRATE DANES SE AA

338 TODAY'S WORLD NW AA

ITEM_NBRITEM_NBR ORDER_NBRORDER_NBR

GH1358GH1358 A23A23
HP2052HP2052 A56A56
GH1358GH1358 B56B56
IP1325IP1325 A90A90
GH1358GH1358 D45D45
GH1359GH1359 A45A45

Data viewed as tables
CUSTOMER

ITEM

ORDER_NBR CUST_NBR ORDER_VALUE

A23 239 15780
B56 376 970
A90 921 3820
A45 631 690

ORDER
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IBM DB2 Information Management Strategy
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SQL and Database  
Structures
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Structured Query Language (SQL) 

Select
Delete

Grant
Revoke

DATA
MANIPULATION
Table Access

DATA & ACCESS
CONTROL
Security & Authorization

3 Flavors   

DML DCL

Update
Insert

DATA
DEFINITION
Define & Change Objects

DDL

Alter
Create Drop



9

Retrieving Data

SELECT *
FROM  CUSTOMER
WHERE CUST_NBR = 239

Result:

Look at all records in table

Use an index (if available and useful)

DB2 OPTIMIZER will decide how to access the data

CUST_NBR CUST_NAME CUST_REGION CUST_CREDIT
239 TOTALLY WIRED NE A
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Adding Data

INSERT INTO CUSTOMER
VALUES (123, 'ACME', 'SW', 'AAA',....)

LOAD DATA REPLACE
INTO CUSTOMER
(CUST_NBR  POSITION (2) DECIMAL(9),
CUST_NAME POSITION (12) CHAR(32), ...

CUST_NBR CUST_NAME CUST_REGION CUST_CREDIT

239 TOTALLY WIRED NE A
376 BRIKS NW AAA
921 BALLOONS, ETC. SW AAA
631 GREAT WORKS SW A
227 GRATE DANES SE AA

338 TODAY'S WORLD NW AA
123 ACME SW AAA

CUSTOMER

INSERT - add a single row of data
LOAD - to add a file full of data
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Change & Delete

UPDATE CUSTOMER
SET CUST_CREDIT = 'AA'
WHERE CUST_NBR = 376

DELETE FROM CUSTOMER
WHERE CUST_NBR = 921

UPDATE implies a SELECT
UPDATE can change many rows
DELETE can remove many rows

CUST_NBR CUST_NAME CUST_REGION CUST_CREDIT

239 TOTALLY WIRED NE A
376 BRIKS NW AA
631 GREAT WORKS SW A
227 GRATE DANES SE AA

338 TODAY'S WORLD NW AA
123 ACME SW AAA

CUSTOMER
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JOINing Data
Can join 2 or more tables together using a single statement

SELECT CUST_NAME, CUST_REGION,
ORDER_NBR, ORDER_VALUE
FROM  CUSTOMER C, ORDER O
WHERE C.CUST_NBR = O.CUST_NBR

ORDER BY CUST_REGION

CUST_NBR CUST_NAME CUST_REGION ORD_NBR ORD_VALUE

239 TOTALLY WIRED NE A23 15780
376 BRIKS NW B56 970
631 GREAT WORKS SW A45 690

CUST_NBR CUST_NAME CUST_REGION CUST_CREDIT

239 TOTALLY WIRED NE A
376 BRIKS NW AA
631 GREAT WORKS SW A
227 GRATE DANES SE AA
338 TODAY'S WORLD NW AA
123 ACME SW AAA

CUSTOMER

RESULT

ORDER_NBR CUST_NBR ORDER_VALUE

A23 239 15780
B56 376 970
A90 921 3820
A45 631 690

ORDER
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Database Constructs:  Relationships

Table: Data in rows and columns 
Base Table
Temporary Table

Index: Ordered set of data and pointers to rows
View: "Virtual table" or logical view of data

Subset of table
Across multiple tables, databases
Data for view is not stored
Views may be built on views
Provides field level and content controls

Table space: Data sets containing tables
Database: A logical set of tables and table spaces
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Creating a Table

SQL - Data Definition Language
CREATE TABLE CUSTOMER
(CUST_NBR DECIMAL (9)    NOT NULL,
CUST_NAME CHAR  (32)       NOT NULL,
CUST_REGION CHAR(2) NOT NULL,
CUST_CREDIT CHAR(3),
CUST_INIT TIMESTAMP     NOT NULL,    ...

Some other data types available:

INTEGER, DECIMAL (x,y), FLOAT
DATE, TIME, TIMESTAMP,
UDT (user defined type)
and more!
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Views

SQL - Data Definition Language

CREATE VIEW SW_CUSTOMER AS
SELECT CUST_NBR, CUST_NAME,
CUST_CREDIT

FROM  CUSTOMER
WHERE CUST_REGION='SW'

Views can:

–hide data
–simplify access to data

Only customers in SW
Only customer number, name & credit
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Indexes

SQL - Data Definition Language

CREATE UNIQUE INDEX CUSTOMER_IX
ON CUSTOMER
(CUST_NBR ASC, ................)

DBA creates them

DB2 decides when to use them

Indexes are OPTIONAL, but
often improve performance
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DB2 Database Structures

Database

Segmented Table Space
Table A Table B

Index Space Index Space 
Index XA1 Index XB1 

Partitioned Table Space
Table P part 1

Partitioning Index Non-Partitioning Index 
Index XP1 Index XP2 

Table P part 2
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Contains Multiple Tables 
Physical Data Set Logically divided 
into 'Segments'
Each Segment contains data from 
one table

Table A Table B Table C

Table A Table C Table A

Table ATable BTable B

Segmented Tablespace

Tablespace:  CUSTSEG
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Partitioned Table Space

Contains a Single Table
Divided into 'Partitions‘ by Range
Physical Data Set for each partition
Up to 4096 partitions with up to 32 TB of data
Ideal for large tables

Part 1-
'A' - 'H'

Part 2 -
'I' - 'O'

Part 3 -
'P' - 'Z'

Tablespace:  CUSTPART

Note:  DB2 9 for z/OS adds Partition by Growth
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Protecting Data

SQL - Data Control Language

GRANT ALL ON CUSTOMER
TO  NATIONAL_SALES, MARY, TED

GRANT SELECT ON  SW_CUSTOMER TO  
SW_SALES, JOHN

REVOKE  SELECT ON SW_CUSTOMER 
FROM  NE_SALES, JANE

If you don't "own" a table or 
view, you must be 
"GRANTED" access to use a 
table or view
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Protecting Data, cont.

Integral part of SQL language using GRANT and REVOKE
Access and execution authorization 
Query language is security language also
ƒAny possible SQL qualification can be used to limit access 

including restricting on field value, only aggregated date, etc.
Special administrative authorities - SYSADM, DBADM, DBCNTL, ...
z/OS Security Server or RACF can be used 
ƒTo control access to DB2 subsystem
ƒTo control non-DB2 access to DB2 data
ƒTo define groups of users
ƒAn alternative for access control security (grant & revoke)
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Subsystem Structure
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Single DB2 Subsystem 

Locks Buffer Pools

DB2

DB2 Log DB2 Cat/Dir DB2 DBs
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DB2 Catalog

System Tables where DB2 stores info on 
TABLES, VIEWS, INDEXES, etc...

SYSTABLES

SYSVIEWS

SYSINDEXES
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Many dictionary functions
ƒDescriptive information can be held about data
ƒWhere-used information held about columns, tables, views, 

programs, modules, etc.
Extensive space management and other operational statistics
Backup and recovery, reorganization and load history
Full integrity ensured
ƒActive and non-bypassable

Can retrieve catalog information
ƒUse full power of SQL language
ƒQMF

DB2 Catalog (continued)
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Used to cache data for good performance
ƒUp to 50 buffer pools with 4KB pages
ƒUp to 10 buffer pools with 8-KB, 16-KB, 32-KB pages

Pool hash anchor points increase as pool size increases
ƒSmall synonym chains
ƒEfficient pool management
ƒMore pages kept in storage
ƒLess read I/O (LRU Algorithm)

Sequential Prefetch
ƒRead a set of pages into the bufferpool with a single I/O
ƒNumber of pages read is a function of BufferPool size
ƒEnables high I/O Parallelism

DB2 Buffer Pools
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Logging

Active1 Active2 Active3

Full In Use Empty

Archive

Automatic

Hands-off operation
Slick buffering
Many update transactions/second possible
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DB2 Parallel Architecture

Locks Buffer Pools

DB2A

DB2A Log

Locks Buffer Pools

DB2B

Locks Buffer Pools

DB2n

...
Shared 
disks

DB2B Log DB2n Log... DB2 Cat/Dir DB2 DBs

1122345678
91011

Coupling Facilities
Locks

Group Buffer Pools
SCA

Sysplex timers

1122345678
91011
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Locks Buffer Pools

DB2

IMS CICS

TSO Call Attach or 
RRS

Thread
Thread

Thread Thread

Access Structure

DIST Threads

WAS

Thread
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One IMS can access multiple DB2s concurrently
One CICS can access one DB2 at a time
One DB2 can support multiple CICS/IMS subsystems and TSO users 
concurrently
One DB2 can support thousands of concurrent distributed requests
Multiple address spaces are used to handle Stored Procedure Calls
ƒUse WLM managed address spaces

Multi-Address Space Architecture

S
P
A
S
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IMS/CICS/WebSphere/RRS DB2 Integration

IMS and DB2 COMMIT/ROLLBACK from same command
Automatic "in-doubt resolution" on restart after failure of either 
party
DB2 commands from IMS, CICS or WebSphere Application 
Server (RRS)
Two phase commit protocol for coordinate transaction 
management
IMS or CICS or 

WebSphere
Appl Server
Transaction 

Manager

DB2 and IMS
Database 
Manager

Prepare to commit
OK ready to commit
Commit
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Sophisticated Optimization
Optimization - Heart of the relational system
Uses actual statistics (RUNSTATS) to derive a minimum cost 
access/join strategy
ƒTable sizes/populations
ƒIndex available
ƒIndex selectivity
ƒActual data ordering

Complete independence of DML from access path availability
ƒPreplanned transactions "compiled" for efficiency
ƒAutomatic dynamic re-optimization if chosen index no longer 

present
ƒTransforms some predicates for more efficient processing
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Application Considerations

Create DB2 Application using the Bind Process
ƒPackages
ƒPlans

Use Static vs. Dynamic SQL when possible
Access Path Selection Considerations
ƒUnderstand Available Algorithms
ƒAssure Availability of Current Statistics 
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Controls for Data Integrity

Atomicity, Consistency, Isolation & Durability
Entity Integrity
Referential Integrity
Views 
Stored procedures
Table check constraints
Triggers
Distinct data types & Functions  
Database procedures (exits for validation, conversions)        
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Locking Considerations for Data Integrity

Scope of a lock - How much is locked 
ƒLocksize parameter on table space
ƒTable space, table, partition, page, row

Type:  
ƒS-Shared (eg. read only cursor), 
ƒU-Intent to Update (eg. cursor for update of)
ƒX-Exclusive (eg. update)
ƒIS, IX, SIX

Deadlock detection/resolution
Timeout
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Duration: How long locks are kept
– When lock is released -Release Parm on bind (Commit or 
Deallocate)

– When lock is Acquired - Acquire parm on bind (Use or 
Allocate)

Isolation levels
ƒ Cursor Stability: Currentdata yes or no
ƒ Read Stability
ƒ Repeatable Read
ƒ Uncommitted Read

Locking Considerations for Data Integrity (Continued)
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Commit as soon as practical
Suggestion: every 2 – 10 seconds

Code for retry and restart on deadlocks and timeouts
Row level locking is rarely necessary
Use cursor stability, currentdata no when possible

General Locking Tips

See Administration Guide
"Improving Concurrency"
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Uses Distributed Relational Database Architecture (DRDA) to define 
the flow of data between DB2 and other database management 
systems
ƒSupports remote request, remote unit of work, and distributed 

unit of work
Support dynamic and static SQL
Provides distributed two-phase commit
Database connection pooling is provided and supports up to 
150,000 DRDA connections to DB2 per member
Good performance is provided utilizing
ƒBlock Fetch
ƒStored Procedures

Client/Server DB2 Applications
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JDBC and SQLJ are two methods for accessing DB2 data using 
JAVA

Used to write portable application programs independent of any 
DBMS
Applications use Sun’s JDBC interface to DB2 by using dynamic 
SQL and accessing local or remote data
Applications use SQLJ to DB2 for embedding static SQL 
statements in Java applications and servlets. 
SQLJ and JDBC coexist together 

One application can create a JDBC connection and then use 
that connection to run dynamic SQL statements through JDBC 
and embedded static SQL statements through SQLJ.

DB2 Access for Java – JDBC and SQLJ
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Stored Procedures

Programs that reside in DB2 that are invoked, "called' by other 
programs, including other Stored Procedures
ƒWLM Managed, RRS attach

Can be written in a wide variety of languages
ƒAssembly, C, C++, Cobol and OO Cobol, JAVA, PL/I, SQL PL
ƒCan be in a different language than that of the calling program

Can issue static and dynamic SQL
Can issue DB2 Commands
Can access VSAM files, IMS databases, CICS transactions, et.al.
Can return multiple result sets
Reduces network traffic in a client server environment
Provides highly reusable code
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PDS/PDSE
Load Library

(PROGX)

SPAS
JCL

DRDA
Client EXEC SQL

CALL
PROGX

STEPLIB

DB2

Catalog Entry

Sched PROGX

Identify C1

Identify C2

Return parms

C1 rows
C2 rows

PROGX:

EXEC SQL
OPEN C1

EXEC SQL
OPEN C2
proc end.

PROCLIB

z/OS 
System

Stored Procedures 
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DB2 Customer Organizational Roles

DB2 System 
Administrator

DB2 Database 
Administrator

DB2 Operator

DB2 End User Programmer
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DB2 Utilities

Backup and Recovery
Rebuild index
Data/index Reorganization
Loading/unloading data
Statistics for query optimization
Data, index, LOB checking
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DB2 Administration Tool 
DB2 Object Comparison Tool
Data Encryption for DB2 and IMS
DB2 Thread Expert
DB2 Storage Management Utility
DB2 Administration Toolkit SAP Edition
DB2 Audit Management Expert 
DB2 Change Management Expert

OMEGAMON XE DB2 Performance Expert 
OMEGAMON XE DB2 Performance Monitor 
DB2 Buffer Pool Analyzer
DB2 Query Monitor 
DB2 SQL Performance Analyzer
DB2 PerformanceToolkit SAP Edition
DB2 Performance Expert 

Application Recovery Tool for IMS 
and DB2 Databases
DB2 Archive Log Accelerator
DB2 Change Accumulation Tool
DB2 Log Analysis Tool 
DB2 Object Restore Tool
DB2 Recovery Expert

DB2 Path Checker 
DB2 Bind Manager 
DB2 Data Archive Expert
DB2 Table Editor 
DB2 Web Query Tool
DB2 Test Database Generator 

Available on zSeries
Available on zSeries and multiplatforms (LUW)
Currently available only on multiplatforms (LUW)

Recovery Management

Performance Management

Application Management

DB2 Utilities Suite 
DB2 Automation Tool
DB2 Automation Toolkit SAP Edition
DB2 Cloning Tool
DB2 High Performance Unload

Utilities Management
Database Administration

WebSphere Classic Data Event 
Publisher 
WebSphere Classic Federation 

Server
WebSphere Classic Replication 

Server
WebSphere Data Event Publisher 
WebSphere DataStage 
WebSphere QualityStage
WebSphere Replication Server

Information Integration

Today’s IBM DB2 Tools for z/OS & 
Multiplatform Product Portfolio

http://www.ibm.com/support/docview.wss?rs=434&context=SSZJXP&dc=D600&uid=swg21256800
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Where to get Additional 
Information
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Latest DB2 Information on the Web   

IBM ibm.com
ibm.com/isource

IBM Software ibm.com/software
IBM Data Management
white papers, products

ibm.com/software/data

DB2 Family ibm.com/software/data/db2
DB2 for OS/390 ibm.com/software/data/db2/zos
DB2 Family Performance ibm.com/software/db2/performance
DB2 Solutions Directory 
Applications + Tools

ibm.com/ibmlink/cgi-bin/s390sasw
ibm.com/software/solutions/

Red Books ibm.com/redbooks
DB2 User Groups www.idug.org

www.share.org
developerWorks ibm.com/developer

N
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Main DB2 for z/OS Web Page
ibm.com/software/db2zos

•Library 
(books)
•Events
•Education
•Services
•Support
•V8, V9
•Developer 
Domain
•DB2 
Magazine
•Z9 zIIP
•Tools
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DB2 for z/OS Roadmap Page
ibm.com/software/db2zos/roadmap.html



49

DB2 Support Page
ibm.com/software/db2zos/support.html

Technotes
(FAQs)

Presentations

White papers

Redbooks 
new books

APARs, CST
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DB2 for z/OS Home Page:    ibm.com/software/zos

Information on the 
DB2 for z/OS home page  

Support Look up APARs, PTFs
Download Get software to help you work
News See the latest information on DB2
Case Studies Check customer examples using DB2
Library Access or download books
Events Find conferences and user groups
Education Check on classes and curriculum



51

Library page
ibm.com/software/db2zos/library.html

•Download 40 
PDF books
•Access html 
books

•DB2 updates
Mar 2007
•QMF
•Program 
Directories
•Information 
Center
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http://publib.boulder.ibm.com/infocenter/dzichelp/v2r2/index.jsp?topic=/com.ibm.db2.doc/db2prodhome.htm
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Events for 
more info …

IDUG

Information on 
Demand

SHARE

Presentations
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www.ibm.com/software/data/db2imstools/

Click 
Support
For 
Compati-
bility
Matrix      

&
V8 or   
DB2 9
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www.ibm.com/developerworks/db2/products/db2zos/
www.ibm.com/developerworks/db2/zones/porting/
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DB2 9 for z/OS RedBooks & RedPapers

Powering SOA with IBM Data Servers SG24-7259

LOBs with DB2 for z/OS: SG24-7270

Securing DB2 & MLS z/OS SG24-6480-01

DB2 9 Technical Overview  SG24-7330

Enhancing SAP - DB2 9  SG24-7239

Best practices SAP BI - DB2 9 SG24-6489-01

DB2 9 Performance Topics  SG24-7473

DB2 9 Optimization Service Center SG24-7421

Index Compression with DB2 9 for z/OS paper

DB2 Stored Procedures SG24-7083 update
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Summary

What is DB2
SQL
Subsystem Structure
Application Considerations
Organizational Considerations
Where to Get Additional Information
Summary


