DB2 V8/V9 Optimistic
Locking

Susan Lawson

Dan Luksetich

Yevich, Lawson & Associates, lnc.




Yevich, Lawson & Associates, Inc.

Yevich, Lawson & Assoc. Inc.
2743 S. Veterans Pkwy PMB 226
Springfield, IL 62704

www.ylassoc.com
www.db2expert.com

IBM is a registered trademark of International Business Machines Corporation.
DB2 is a trademark of IBM Corp.
© Copyright 1998-2008, YL&A, All rights reserved.

v

© YL&A 1999-2008



Disclaimer PLEASE READ THE FOLLOWING NOTICE

m The information contained in this presentation is based on techniques,
algorithms, and documentation published by the several authors and
companies, and in addition is the result of research. It is therefore subject to
change at any time without notice or warning.

s The information contained in this presentation has not been submitted to any
formal tests or review and is distributed on an “As is” basis without any
warranty, either expressed or implied.

m The use of this information or the implementation of any of these techniques is
a client responsibility and depends on the client’s ability to evaluate and
integrate them into the client’s operational environment.

= While each item may have been reviewed for accuracy in a specific situation,
there is no guarantee that the same or similar results will be obtained
elsewhere.

m Clients attempting to adapt these techniques to their own environments do so
at their own risks.

m Foils, handouts, and additional materials distributed as part of this
presentation or seminar should be reviewed in their entirety.
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Optimistic Locking Challenge in V8

s Use optimistic locking to insure update integrity
— All tables have an update timestamp column

— Read data WITH UR
—Include the timestamp in any UPDATE or DELETE

SELECT PKG_ID, PKG_DESC, UPD_TSP

FROM PKG_TBL
WHERE PKG_ID = :PKG-ID WITH UR

/ Optimistic locking uses UPDATE PKG_TBL

the update timestamp SET PKG_DESC = :PKG-DESC
to Insure no other JUPD_TSP = CURRENT TIMESTAMP
process has modified
the data, and is built WHERE PKG_ID =:PKG_ID
\_into DB2 for 2/OS V9 AND  UPD_TSP =:UPD-TSP
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Optimistic Locking in Action

Application A Application B
Application A
SELECT...FOR |opians Uloe| DataPagel | . [SELECT...FOR
UPDATE OF Waits for Lock UPDATE OF
licati h ' d
(no update B e i
happens) Application A performs no update
Application A Application B
COMMIT Releases Lock :Obtains U Lock
Obtains X Lock | UPDATE
:Releases Lock | COMMIT
Application A Application A Application B
SELECT.... Obtains No Loclé Data Page 1 Application B SELECT....
WITH UR :Obtains No Lock WITH UR
Applicatjon B can
(no update oS onte ) | appicaton
happens) A ok Obtains X Lock | UPDATE
COMMIT Application B
:Releases Lock COMMIT
yigrxr
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Optimistic Locking in V9

m Optimistic Locking (a.k.a concurrency control)

— Faster more scalable locking alternative to database locking for
concurrent access

— Used to minimize the time for which a given resource is unavailable for
use by other transactions

— Locks for Reads
o Obtained immediately before a read operation and released
— Locks for Updates

o Obtained immediately before an update operation and held until the
end of the transaction

m Optimistic locking test whether the underlying data source has changed by
another transaction since the last read operation

— Prior to optimistic locking, all columns marked for update and their
values in last read operation are added explicitly through a WHERE
clause in the UPDATE statement

o Therefore the UPDATE fails if the underlying column values have
been changed

riar
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Optimistic Locking — IBM Example

CREATE TABLE EMP_INFO
(EMPNO CHAR(6)  NOT NULL,

EMP_INFOCHANGE NOT NULL GENERATED ALWAYS FOR EACH
ROW ON UPDATE AS ROW CHANGE TIMESTAMP,

EMP_ADDRESS VARCHAR(300),
EMP_PHONENO CHAR(4),
PRIMARY KEY (EMPNO))

Return all of the rows in EMP_INFO table that have
changed since 9:00 AM January 1, 2006

SELECT * FROM EMP_INFO
WHERE ROW CHANGE TIMESTAMP FOR EMP_INFO
>="'2006-01-01-09.00.00’

- Vigx>

© YL&A 1999-2008



Optimistic Locking in V9 (cont..)

m Provides an easier and more efficient way to detect change in a row
— Application does not need to know all old values marked for update
= New expressions
— ROW CHANGED TOKEN
o Returns a token that represents a relative point in the row modification

o Application can compare the current ROW CHANGE TOKEN value of a
row with the ROW CHANGE TOKEN value stored when the row was
last fetched

— This will determine if there was an update

— GENERATED ALWAYS (DEFAULT) FOR EACH ROW ON UPDATE AS ROW
CHANGE TIMESTAMP

« Stored the time when the row is last changed (or initially insert)

« Provides a way to capture the timestamp of the most recent change to
arow

— IMPLICITLY HIDDEN
o In column definition so timestamp does not show in SELECT *
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Optimistic Locking Programming in V9

m It is optimistic locking support
— Not automatic optimistic locking
— You still have to program for it
= Advantage is that DB2 is in control
— At page level if no ROW CHANGE TIMESTAMP column
— At row level if there is a ROW CHANGE TIMESTAMP column

SELECT PKG_ID, PKG_DESC,
ROW CHANGE TIMESTAMP FOR PKG_TBL

FROM PKG_TBL
WHERE PKG_ID = :PKG-ID WITH UR

UPDATE PKG_TBL

SET PKG_DESC = :PKG-DESC

WHERE PKG_ID =:PKG_ID

AND ROW CHANGE TIMESTAMP FOR PKG_TBL =:UPD-TSP

Vigx>
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DB2 9 for z/OS DBA Certification Guide

“DB2 9 for z/OS DBA

Certification Guide” DB2 9 Database
Administrator for z/0S

McPress
January 2008

Authored By Susan Lawson

- Certification Study Guide
and Dan Luksetich

EXAM 732—isn1 certified Database Administrator—pE2 8 DEA for 2/0S

» Covers all the objectives for the DB2 9 /0% DEA exam

» Contains sample guestions plus a practice exam, all with
comprehensive answers and explanations

» Written by industry-known experts and members of the
DBZ 9 2/0% DBEZ certification development team

Susan Lawson
Daniel Luksetich
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DB2 Version 8 for z/OS DBA Certification Guide

m “DB2 for z/OS Version 8 DBA
Certification Guide”

= Prentice-Hall
= October 2004 D2 for 2/0S Version 8

s Authored By Susan Lawson
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DB2 V9 Manuals

s DB2 V9.1 for z/OS Administration Guide, SC18-9840-00

m DB2V9.1for z/OS Application Programming and SQL Guide, SC18-9841-00

s DB2V9.1for z/OS Application Programming Guide and Reference for JAVA
SC18-9842-00

= DB2V9.1for z/OS Codes, GC18-9843-00

s DB2V9.1for zZOS Command Reference, SC18-9844-00

s DB2V9.1for z/OS Data Sharing: Planning and Administration, SC18-9845-00

m DB2V9.1for z/OS Diagnosis Guide and Reference, LY37-3218-00

m DB2V9.1for z/OS Diagnostic Quick Reference, LY37-3219-00

s DB2V9.1for z/OS Installation Guide, GC18-9846-00

m DB2V9.1for z/OS Introduction to DB2, SC18-9847-00

= DB2V9.1for z/OS Licensed Program Specifications, GC18-9848-00

= DB2V9.1for z/0S Messages, GC18-9849-00

s DB2V9.1for z/OS ODBC Guide and Reference, SC18-9850-00

m DB2V9.1for z/OS Performance Monitoring and Tuning Guide, SC18-9851-00

s DB2V9.1for z/OS RACF Access Control Module Guide, SC18-9852-00
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DB2 Information on the Web

= IBM
e Ibm.com
= IBM Software
o Ibm.com/software
= DB2 Family
o Ibm.com/software/db2
m DB2 Solutions Directory Applications
o Ibm.com/developerworks/db2
= "Red Books"
o ibm. com/redbooks
= DB2for z/OS
o Ibm. Com/software/db2zos
= DB2 Support
o Ibm.com/software/db2zos/support.html
m DB2for z/OS Papers
o ftp://ftp.software.ibm.com/software/data/db2zos
= DB2 Magazine
o http:// www. db2mag. Com
m DB2 Certification
o http://www.ibm.com/certify
= DB2 Experts
« www.db2expert.com
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