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Disclaimer

Please be aware that the actual programming techniques,
algorithms and all numeric parameters used in examples given in
this presentation are subject to change at some future date either
by a new version of DB2, a new release, fix pack, a Small
Programming Enhancement (SPE) or a Programming Temporary
Fix (PTF).

The information contained in this presentation has not been
submitted to any formal IBM review and is distributed on an "As
Is" basis without any warranty either express or implied. The use
of this information or the implementation of any of these
techniques is a customer responsibility and depends on the
customer's ability to evaluate and integrate them into the
customer's operational environment. While each item may have
been reviewed by IBM personnel for accuracy in a specific
situation, there is no guarantee that the same or similar results will
be obtained elsewhere. Customers attempting to adapt these
techniques to their own environments do so at their own risk.
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Universal Driver Features

Improved JDBC and SQLJ Trace
— Trace integrated with WebSphere Trace

APIs for reporting SQLCA contents
Server Generated SQL error message text

Application Monitoring

— Which applications are running?

— How much resource is application XYZ using?

— Which user is running on a give DB2 thread?

— What is causing increased elapsed time in application ABC?

Correlating Application and Server Information
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Universal Java Driver Trace
Trace activation

External APl of com.ibm.db2.jcc.DB2Connection

Dynamically turn trace on/off
Multiple levels of trace detail
Helpful for analyzing method flows, DRDA buffer

Calling example
((DB2Connection) con).setJccLogWriter(
java.io.PrintWriter logWriter, int tracelLevel);

Example of trace output

[Ibm [db2][jcc][ Thread: mai n] [ Connecti on@0b9ee8a] set Aut oCommi t (fal se) call ed

[ibm [db2][jcc][ Thread: mai n] [ Connecti on@0b9ee8a] pr epar eSt at enent ( SELECT
FKEY FROM WRKTB01 WHERE ( FKEY >= ?) OPTIM ZE FOR 1 ROW) called

[Ibm [db2][jcc][ Thread: mai n] [ Connecti on@0b9ee8a] prepareSt atenent () returned
Pr epar edSt at enent @e32e8a

[Ibm [db2][jcc][Thread: mai n] [ Prepar edSt at enent @e32e8a] set Short (1, 400) called

[Ibm [db2][jcc][ Thread: mai n] [ Prepar edSt at enent @e32e8a] executeQuery () called

[ibm [db2][jcc][ Thread: mai n] [ Resul t Set Met aDat a@b98ae8a] BEG N
TRACE_RESULT_SET_META DATA

[Ibm [db2][jcc][ Thread: mai n] [ Resul t Set Met aDat a@b98ae8a] Result set neta data for
statenent Statenment @36bee8a

[Ibm [db2][jcc][ Thread: mai n] [ Resul t Set Met aDat a@b98ae8a] Nunber of result set
colums: 12
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SQL Error Information

DB2Diagnosable and DB2Sqglca provide mechanism for getting
DB2 diagnostics from a DB2 SQLEXxception

DB2Sqlca methods

— getSqlErrmcTokens()
— getSqlErrmc()

— getSqlerrp()

— getSqlErrd()

— getSqlwarn()

— getSqlCode()

— getSqlState()

Information is accessible for both JDBC and SQLJ when an
SQLEXxception is thrown
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Native DB2 SQL Error Messages

“Error Message” stored procedures provided by
DB2 servers

SQLException.getMessage() returns error tokens
by default but can be configured to return
formatted native error messages by enabling
retrieveMessagesFromServerOnGetMessage

property

DB2Sqglca.getMessage() returns formatted native
error message
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Java API for Set Client Information

Set as a DB2 DataSource property or Java APIs

Provides additional monitoring information

-D71B DI S THREAD( *)

NAME STA REQID AUTH D  PLAN ASI D TOKEN
SERVER RA * 952 db2j ccThread USRT001 DI STSERV 004A 432
VA37- WORKSTATI ON= , USERI D=

APPLI CATI ON NAME=
V445- B1E81C5. (A9D. O0F330DF736F=432 ACCESSI NG DATA FOR 9. 30. 129. 197

Strings are included in IFC records

DB2 PERFORMANCE MONI TOR

LOCATI ON:  SYPEC15A
ACCOUNTI NG REPORT

GROUP: NP
SUBSYSTEM V71A

#OCCURS ... CLASS1 EL. TI ME CLASS2 EL. TI ME

TRANSACT #DI STRS ... CLASS1 CPUTI ME CLASS2 CPUTI ME
4 1. 000902 0. 005561

4 0. 003573 0. 002457
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How to Set Client Information in WebSphere

On Connection Boundary

— DataSource custom properties: clientUser, clientWorkstation,
clientApplicationinformation, clientAccountinginformation

Explicitly on transaction boundary (WebSphere v6)

WSConnection conn = (WSConnection) ds.getConnection();

Properties props = new properties();
props.setProperty(WSConnection.CLIENT _ID, "user123");
props.setProperty(WSConnection.CLIENT _LOCATION, "127.0.0.1");
props.setProperty(WSConnection.CLIENT _ACCOUNTING _INFO, "accounting");
props.setProperty(WSConnection.CLIENT _APPLICATION_NAME, "appname");
props.setProperty(WSConnection.CLIENT _OTHER_INFO, "cool stuff");
conn.setClientinformation(props);

Implicitly on transaction boundary (WebSphere V6)
— WAS.clientinfo trace or WAS.clientinfopluslogging trace
— thread ID, user name, user location and application name
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Java API for Application Monitoring

DB2SystemMonitor monitor = (DB2Connection)con).getDB2SystemMonitor();
monitor.enable(true)
monitor.start(com.ibm.db2.jcc.DB2SystemMonitor.RESET_TIMES)
monitor.stop();

monitor.getServerTimeMicros();

monitor.getNetworklOTimeMicros();

monitor.getCoreDriverTimeMicros();

monitor.getApplicationTimeMillis();

Java App. Univ. Driver SQLJ/JDBC DB2 Server

prepareStatement/
executeUpdate

executeUpdate

executeUpdate
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DB2 Correlation IDs

DB2 Server Side Main Log (db2diag.log)

2003-04-29-12.27.43.791070 Instance:db2instl Node:000
PID:2706(db2agent (ICMNLSDB)) TID:8192 Appid:G916625D.NA8C.068149162729
access plan manager sqlra_sqlC_dump Probe:25 Database:ICMNLSDB

DB2 Trace Server Side

3571 mbt_scb DB2 common communication sglccgetapplid cei (3.3.43.10.2.1)
pid 1188018 tid 1 cpid -1 node 0 sec 0 nsec 16431127 probe 10
marker name: PD_SQLT MARK_APPID
Description: Correlator identifier (TCP/IP connection, JDBC type 4) bytes 26
appID: G916625D.NA8C.068149162729

Universal Driver Trace Client Side

ibm][db2][jcc][time:1050540951783][thread:main][Connection@8385e3] Database product version: SQL08012
[ibm][db2][jcc][time:1050540951783][thread:main][Connection@8385e3] Driver name: IBM DB2 JDBC Universal Driver
[ibm][db2][jcc][time:1050540951783][thread:main][Connection@8385e3] Driver version: 1.3.7 Test Build
[ibm][db2][jcc][time:1050540951783][thread:main][Connection@8385e3] DB2 Correlator: G916625D.NA8C.068149162729
[ibm][db2][jcc][time:1050540951783][thread:main][Connection@8385e3] END TRACE_CONNECTS
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Design Guidelines for Application

Java data types should match DB2 data types

DB2 Data Type Java Data Type Comment
SMALLINT short,boolean no direct mapping for bit in DB2
INTEGER int
REAL float single precision
FLOAT, DOUBLE double double precision
DECIMAL(p,s), java.math.bigDecimal | with p=precision,s=scale
NUMERIC(p,s) keeps scale and precision in Java
CHAR, VARCHAR, String
GRAPHIC,VARGRAPHIC
CHAR, VARCHAR byte[]

FOR BIT DATA
TIME java.sql.Time
DATE java.sql.Date
TIMESTAMP java.sql. Timestamp
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Design Guidelines for Application...

DataSource property deferPrepares

— For JDBC Type 4 — chains prepare with execute/open on a
single network trip

executeUpdate

addBatch/executeBatch
preferred to reduce network
traffic

deferPrepares true

(1)

- chains prepare and execute

- No cross conversion of input data on
first execute

- prepare returns describe info

- if SQL error because of type
mismatch (-301) then cross
conversion of input data and retry of
execute

- chains prepare and batch of execute
- no cross conversion of input data on
execute

- prepare returns describe

- expects well behaving application

- best performance

-no retry on SQL error because of
type mismatch - SQLException!

deferPrepares false

(2)

- prepare send - returns describe info
- cross conversion of input data
- execute send

-1 additional network trip per SQL!

- prepare send - returns describe info
- cross conversion of input data
- batch of execute send

-1 additional network trip per SQL!
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Unicode Considerations

Java applications always execute in Unicode (UTF16)

DB2 z/OS V8 tells client its system codepages
— 1208 (UTF8) for SBCS and mixed
— 1200 (UTF16) for DBCS data

Universal Driver uses
— UTF8 to send char data
— UTF16 to send graphic data

Consider storing user data in Unicode tables if the
majority of the applications are implemented in Java to
reduce codepage conversion costs
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Design Guidelines for Application

DB2 data type CHAR vs. VARCHAR in database design

Usage of CHAR
— Requires use of Java trim() function to eliminate the trailing blanks

— Higher CPU cost for Java applications
— Non-Java applications are not affected

Usage of VARCHAR

— Easier for Java application
— Somewhat higher CPU cost “in DB2”
— All applications are affected
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Design Guidelines for Application

Only select and update columns as necessary
— A Java object is created for every retrieved column.

Store numbers as numbers

— Conversion from EBCDIC/ASCII to Unicode required for character
data

— Numbers are not dependent on encoding scheme

Turn autoCommit off

— Example: conn.setAutoCommit(false);

— Forces a commit after ever single SQL statement
— Default is on.
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Local DB2 NT V8 FP2 - .app driver vs. JCC Type 2 - CMP

Configuration — Windows Local

WebSpere ?g’ée/ S 1%E DB2 V8
V5 + a Comm. FP2
EJBs arﬁ,‘;r Client on NT
NT
WebSphere| pgo g | C DB2 V8
V5 + jcce T2 | Comm. FP2
EJBs Client on NT
250
Results

200

100

50

Trans/second - higher is better

0

] JDBC .app
] JCCT2FP2
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WebSphere/AlIX — DB2 z/OS v7 — Servlet workload JDBC
.app/DB2 Connect vs. JCC Type 4

Configuration

WebSphere ?g’é(\:/ S DB2 V8
V5 + Connect
servlets -app FP2
driver
AlX
T4
servlets EP2

—

WebSphere| jcc w
V5 +

w
o
o

Results

N
a
o

N
o
o

[y
[8)]
o

[y
o
o

[
o

Trans/second - higher is better

o

ITR AIX

ITR z/OS

DB2 V7 for
0S/390
and z/OS

D
D
F

. .app/DB2Connect
[ JccTaFp2
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WebSphere/AIX — DB2 z/OS v8 — CMP workload JCC
FP4 Type 4 — JDBC vs. SQLJ

DB2 V8 for 200
0S/390
0
AIX and z/OS 25 04
D 150
WebSphere| JCC D
V5.0.2 T4 —7 ]
CMP FP4 F

100

50

Trans/second - higher is better

ITR AIX  ITR z/OS

ITR = tops/cpu%*100
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WebSphere z/OS — DB2 z/OS v8 — Servlet workload
JDBC — legacy JDBC 2.0 driver vs. JCC type 2

Configuration
— JCC 1.8.36 Type 2 (RRSAF)
— WebSphere 502000 (official support for Universal Driver in W502002)

z/0S 1.4
DB2 V8 for >
WebSphere | legacy 0S/390
V502 JDBC g >
i ype2 |and z/OS 5
2 250
E 200 -
g I Legacy Driver
E - & Jcc
DB2 V8 for
WebSphere | JCC 0S/390 % 100
V502 T2 g
serviet 1.8.36 |and z/OS 'g 50
0
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WebSphere z/OS — DB2 z/OS v8 — Servlet workload JCC
Type 2/Gateway DB2 vs. JCC Type 4

49% increase in throughput with JCC Type 4 driver

z/OS 1.3 | Z{OS 1.3 500
DB2 V8 for
WebSphere | Jcc 0S/390 : D D:DB2 V8 for
D Di0S/390 g 400
V502 T2 and z/OS | _ [~ _i £
servlet 1.8.36 F F:and z/OS %
: : = 300
S ] Jcc type2/DB:
< ] Jcctype 4
2 200
z/0S 1.3 z/l0S1.3 &
: &
: =100
WebSphere | JCcC p: DB2 V8 for
V502 T4 ¢ D! 0S/390
servlet 1.8.36 F and z/OS 0
: WebSphere LPAR
Remote DB2
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WebSphere z/OS — DB2 z/OS v8 — Servlet workload WAS
5.0.2/JDK 131 vs. WAS 5.1.0/JDK 142

16% increase in normalized throughput caused by JDK 142
iImprovement

Universal Driver Type 4 benefits from JDK 1.4.2 TCPIP
optimization

700
z/0S 1.6 600 16%
5
WebSphere | Jcc p: DB2V8for 2 500
e = D. 0S/390 | o
t and z/OS 3 400
geviet 2.3.66 I 5 M WAS V5.0.2/JDK131
< [ WAS 5.1.0/JDK 142
o 300
3
£ 200
E
100
0

ITR

© 2004 IBM Corporation




nformation Managemen

keepDynamic YES — Usage Considerations

Pros
— Avoids prepare of statements after commit that were prepared earlier
— Saves CPU on application server (WebSphere) as well as DB2

Ccons

— Statements are saved on thread level

« Consumes a significant amount of storage
* Not recommended for storage constraint systems

— Type 2 distributed threads can not turn inactive

« DB2 resources for distributed threads are not freed at commit
* No transaction workload balancing in Data Sharing environment

Recommended for applications with a limited amount of SQL statements that are
executed very often

Not recommended for application with a large number of SQL statements that are
executed infrequently

DB2 z/OS v8 maintenance: PQ86787/UQ87049,PQ87126/UQ88971,PQ87129/UQ87633
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keepDynamic YES

Bind JCC packages with

— -keepdynamic yes

— -collection collname

Define DataSource properties (WebSphere custom property)
— keepDynamic=1 (YES)

— jdbcCollection collname

250
20 %

200

150
] keepdyn no

] keepdyn yes

SpecJApp2002
WebSphere/AlX V502- DB2 z/OS V8

ITR = tops/cpu%*100

50

Trans/second - higher is better
5
o

ITR AIX  ITR z/OS
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Type 4 Connection Concentrator and Sysplex Workload

Balancing Support

=
=
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Concentrator and Sysplex Workload Balancer Properties

Global Properties

— db2.jcc.minTransportObjects

— db2.jcc.maxTransportObjects

— db2.jcc.maxTransportObjectldleTime

— db2.jcc.maxTransportObjectWaitTime

— db2.jcc.dumpPoolStatisticsOnSchedule

— db2.jcc.dumpPoolStatisticsOnScheduleFile

— db2.jcc.dumpPool

DUMP_REMOVE_OBJECT
DUMP_GET_OBJECT
DUMP_WAIT_OBJECT
DUMP_SET_AVAILABLE_OBJECT
DUMP_CREATE_OBJECT
DUMP_SYSPLEX_MSG
DUMP_POOL_ERROR

DataSource Properties
— maxTransportObjects

— enableConnectionConcentrator
— enableSysplexWLB
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Global Pool Performance API
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Externalizes Global Pool Statistics

Obtain reference to DB2PoolMonitor

DB2PoolMonitor pm = DB2PoolMonitor.getPoolMonitor (DB2PoolMonitor. TRANSPORT_OBJECT)

Version 1 Methods

© 2004 IBM Corporation

public int getMonitorVersion()

public int totalRequestsToPool()

public int successfulRequestsFromPool()
public int numberOfRequestsBlocked()
public long totalTimeBlocked()

public int lightWeightReusedObjectCount()
public int heavyWeightReusedObjectCount()
public int createdObjectCount()

public int agedOutObjectCount()

public int removedObjectCount()

public int totalPoolObjects()



nformation Managemen

Driver Type Selection

Usage of JCC Type 2 versus Type 4

— Type 2 driver best for local DB2
— Type 4 driver best for remote DB2 (distributed environment)

Role of DB2 Connect versus JCC Type 4 direct

— JCC Type 4 direct when connections are already pooled (e.qg.
WebSphere)

— DB2 Connect connection pool/connection concentrator for high number
of client connections (e.g. applets)

DB2 Data Sharing support in Universal Driver
— Connection distribution via Sysplex Distributor/Dynamic VIPA support
— Connection concentrator and transaction workload balancing in FP10
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Some References

DB2 for z/OS and WebSphere: The Perfect Couple

— http://lwww.redbooks.ibm.com/redbooks/SG246319/wwhelp/wwhi
mpl/java/html/wwhelp.htm

DB2 for z/OS and OS/390: Ready for Java

— http://lwww.redbooks.ibm.com/redbooks/SG246435/wwhelp/wwhi
mpl/java/html/wwhelp.htm

DB2 UDB for z/OS V8 Application Programming Guide and
Reference for Java ™

— http://publib.boulder.ibom.com/cgi-
bin/bookmgr/BOOKS/dsnjvj11/CCONTENTS
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Questions

?7?7?
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